© 2007/078091 A1 ||| 00000 0 0010 OO A 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO T T OO O

International Bureau

(43) International Publication Date
12 July 2007 (12.07.2007)

(10) International Publication Number

WO 2007/078091 Al

(51) International Patent Classification:
HOIL 33/00 (2006.01)

(21) International Application Number:
PCT/KR2006/005790

(22) International Filing Date:
28 December 2006 (28.12.2006)

(25) Filing Language: Korean

(26) Publication Language: English

(30) Priority Data:
10-2005-0135767

30 December 2005 (30.12.2005) KR

(71) Applicant (for all designated States except US): SEOUL
SEMICONDUCTOR CO., LTD. [KR/KR]; 148-29,
Gasan-dong, Geumcheon-gu, Seoul 153-801 (KR).

(72) Inventor; and

(75) Inventor/Applicant (for US only): KIM, Jae Jo
[KR/KR]; 727-5, Wonsi-dong, Danwon-gu, Ansan-si,
Gyeonggi-do 425-851 (KR).

(74) Agents: LEE, Soo Wan et al.; 1901-ho, Keungil Tower
19F, 677-25 Yeoksam-dong, Gangnam-gu, Seoul 135-914
(KR).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.
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(57) Abstract: The present invention provides a light

F “i emitting apparatus comprising: a first light emitting
POWER SOURCE > FIRST LIGHT I portion for emitting white light with a color temperature
E EMITTING PORTION i of 5700K or more; and a second light emitting portion
! | capable of changing the color temperature of the white
! :—\_’(A) light emitted from the first light emitting portion,
| | wherein the first and second light emitting portions are
POWER SOURCE :_ E?ME—I'?—?{:‘J% lls(l)gw;JN i independently driven. Accordingly, the present invention
! ! has the advantage that it can be diversely applied to

desired atmospheres and uses by implementing white

light with various light emitting intensities and color temperatures. Further, there is an advantage in that the cumbersomeness in a
process is reduced, the space efficiency is enhanced, and the costs are reduced.
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Description

LIGHT EMITTING APPARATUS
Technical Field

The present invention relates to a light emitting apparatus, and more particularly, to
a light emitting apparatus wherein a plurality of light emitting portions are formed in a
single package to implement the light with a variety of light emitting intensities and

color temperatures.

Background Art

A light emitting diode (LED) is an element in which minority carriers (electrons or
holes) are produced using a P-N junction structure of a compound semiconductor and
certain light is emitted through recombination of the carriers. The light emitting diode
has less electric power consumption and a longer life span of several to several ten
times as compared with conventional light bulbs or fluorescent lamps, thereby having
reduced electric power consumption and excellent durability. Further, the light
emitting diode can be mounted in a narrow space and has strong resistance against
vibration. A light emitting apparatus using such a light emitting diode has been used as
a display device and a backlight. Recently, studies have been actively conducted to
apply the light emitting apparatus for general illumination.

White light emitting diodes have recently appeared in addition to single color light
emitting diodes, e.g., red, blue or green light emitting diodes. As a light emitting
apparatus using white light emitting diodes is applied to products for vehicle and il-
lumination, demands on the light emitting apparatus has been rapidly increased.

White light can provide various feelings depending on a light source thereof, and
such a phenomenon may result from light emitting intensity or color temperature. The
color temperature indicates a physical numerical value with respect to color of a light
source, and is represented by Kelvin degree (K). As the color temperature rises, the
light becomes blue. As the color temperature lowers, the light with strong red-yellow is
emitted. In general, the activity of brain and the power of concentration increase as the
color temperature rises, while the sensitivity is activated and feeling becomes ¢
omfortable as the color temperature lowers. The light emitting intensity and color
temperature of such a light source may be appropriately combined to be applied to a
desired use. For example, the white light with a high color temperature in a middle
degree of the light emitting intensity is desirable in the daytime, in which human
beings are mainly active, in order for them to concentrate on their work, and the white
light with low color temperature is desirable at night, which is time for rest and sleep,

in order for them to feel easy and comfortable. Further, it has been reported that the
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wavelength and color temperature of light sensitively operates on the growth, activity
or the like of plants or animals.

However, since a conventional light emitting apparatus maintains a certain light
emitting intensity and color temperature, it is cumbersome that a light emitting
apparatus should be individually manufactured depending on its use. In a case where
the implementation of light with different color temperatures is required as described
above, a plurality of light emitting apparatuses should be manufactured and mounted to
be operated. Therefore, there is a disadvantage in that a light emitting apparatus is i

ncreased in manufacturing cost and occupies a large mounting space.
Disclosure of Invention

Technical Problem

The present invention is conceived to solve the aforementioned problems. An object
of the present invention is to provide a light emitting apparatus wherein a plurality of
light emitting portions are formed in a single package to implement the light with a
variety of light emitting intensities and color temperatures, thereby being applied to a

desired environment and use and enhancing the efficiency of spaces and cost.

Technical Solution

In order to achieve these objects of the present invention, the present invention
provides a light emitting apparatus comprising: a first light emitting portion for
emitting white light with a color temperature of 5700K or more; and a second light
emitting portion capable of changing the color temperature of the white light emitted
from the first light emitting portion, wherein the first and second light emitting
portions are independently driven. The light emitting apparatus may further comprise a
controller for controlling voltage applied to the first and/or second light emitting
portion from the outside. The controller may control the voltage input from the outside
in accordance with time and applies it to the first or second light emitting portion.

The first light emitting portion may comprise a blue light emitting diode chip and
green and red or yellow light emitting phosphor. The first light emitting portion may
comprise an ultraviolet light emitting diode chip and red, green and blue light emitting
phosphors.

The second light emitting portion may comprise at least one light emitting diode
chip emitting light with a wavelength of 510 to 760 nm. The second light emitting
portion may comprise a plurality of light emitting diode chips emitting light with
different wavelengths, and the plurality of light emitting diode chips can be selectively
driven.

The first and second light emitting portions may be simultaneously driven to have a

color temperature in the range of 2800 to 3700K.
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Advantageous Effects
[11] The present invention has an advantage in that a plurality of light emitting portions

are formed in a single package to implement white the light with a variety of light
emitting intensities and color temperatures, thereby being variously applied to a
desired environment and use. Furthermore, there is an effect in that light emitting
portions, each of which constitutes a separate package in a prior art, are formed in a
single package, thereby reducing the cumbersomeness in a process, enhancing the
space efficiency, and reducing the costs.
Brief Description of the Drawings

[12] Fig. 1 is a block diagram conceptually illustrating a first embodiment according to
the present invention;

[13] Figs. 2 to 5 are schematic sectional views showing examples to which the first
embodiment according to the present invention is applied to a variety of structures;

[14] Fig. 6 is a block diagram conceptually illustrating a second embodiment according

to the present invention;

[15] Fig. 7 is a circuit diagram illustrating the second embodiment of the present
invention;
[16] Fig. 8 is a graph illustrating the operation of a controller of the second embodiment

according to the present invention; and

[17] Fig. 9 is a block diagram conceptually illustrating a third embodiment according to
the present invention.
Best Mode for Carrying Out the Invention

[18] Hereinafter, preferred embodiments of the present invention will be described in
detail with reference to the accompanying drawings. However, the present invention is
not limited to the embodiments disclosed below but may be implemented into different
forms. These embodiments are provided only for illustrative purposes and for full un-
derstanding of the scope of the present invention by those skilled in the art.
Throughout the drawings, like elements are designated by like reference numerals.

[19] The present invention is characterized in that a first light emitting portion emitting
white light with a relatively high color temperature and a second light emitting portion
for adjusting color temperature are included in a single package.

[20] Fig. 1 is a block diagram conceptually illustrating a first embodiment according to
the present invention.

[21] Referring to Fig. 1, a light emitting apparatus is characterized in that it comprises a
first light emitting portion emitting white light with a color temperature of 5700K or
more and a second light emitting portion capable of changing the color temperature of

the white light emitted from the first light emitting portion, wherein the first and
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second light emitting portions can be driven independently of each other.

The first light emitting portion emits white light with a color temperature of 5700K
or more, i.e., white light known as daylight. To this end, the first light emitting portion
may comprise a light emitting diode chip emitting blue light and a phosphor for
emitting yellow light. That is, the white light is implemented through the mixture of
blue light emitted from the light emitting diode chip and yellow light wavelength-
converted by the phosphor.

Further, the first light emitting portion may comprise a light emitting diode chip
emitting blue light and phosphors emitting green light and red light. For example, the
first light emitting portion may comprise a blue light emitting diode chip, a green light
emitting phosphor with a light emitting peak at 515 nm and an orange light emitting
phosphor with a light emitting peak at 605nm. The first light emitting portion
implements white light through the mixture of blue light emitted from the light
emitting diode chip and green and orange light wavelength-converted by the respective
phosphors. There is an advantage in that the light emitting apparatus including such a
configuration can obtain a more enhanced color rendering property as compared with
the example including the blue light emitting diode chip and the yellow light emitting
phosphor.

Further, the firs light emitting portion may comprise a light emitting diode chip
emitting light in an ultraviolet region and phosphors for emitting red, green and blue
light. That is, white light is implemented through the mixture of ultraviolet light
emitted from the light emitting diode chip and red, green and blue light wavelength-
converted by the phosphor.

The configuration of the light emitting diode chip and the phosphor, which the first
light emitting portion comprises, is not limited to the aforementioned examples but
may variously formed for the purpose of implementing white light with a color
temperature of 5700K or more. Further, the number of light emitting diode chips con-
stituting the first light emitting portion is not limited, but a plurality of the light
emitting diode chips may be formed. At this time, the plurality of light emitting diode
chips are configured to be respectively and selectively driven, whereby the light
emitting intensity of white light can be adjusted.

The second light emitting portion comprises a light emitting diode chip with a light
emitting peak at 510 to 760 nm. Such a light emitting diode chip implements various
colors of amber, orange, yellow, red and the like. The second light emitting portion
may comprise one light emitting diode chip or a plurality of light emitting diode chips.
In a case where the second light emitting portion comprises a plurality of light emitting
diode chips, the second light emitting portion may comprise light emitting diode chips

emitting light with different wavelengths such that the respective light emitting diode



WO 2007/078091 PCT/KR2006/005790

[27]

[28]

[29]

[30]

[31]

chips can be independently driven.

In such a light emitting apparatus, since electrical connection for each of the
plurality of light emitting portions is possible in a package A, the first and second light
emitting portions can be driven independently. For example, in a case where power is
applied only to the first light emitting portion, daylight white light with a color
temperature of 5700K or more can be implemented. In a case where power is applied
only to the second light emitting portion, green- or red-based light with a light emitting
peak at 510 to 760 nm can be implemented. Further, in a case where power is simul-
taneously applied to both the first and second light emitting portions, white light with
low color temperature can be implemented due to the mixture of the white light
emitted from the first light emitting portion and the green- or red-based light emitted
from the second light emitting portion. That is, warm white light with a color
temperature of 2800 to 3700K can be implemented. Accordingly, in the light emitting
apparatus of the present embodiment, daylight white light and warm white light can be
implemented through the selective operation of the first and second light emitting
portions.

In such mixed light of the first and second light emitting portion, the second light
emitting portion comprises a plurality of light emitting diode chips such that they can
be selectively driven as described above. Accordingly, the color temperature can be
more variously adjusted through the combination of the white light emitted from the
first light emitting portion and the light with various light emitting wavelengths
emitted from the second light emitting portion.

Since such a light emitting apparatus of the present invention can implement white
light with various light emitting intensities and color temperatures, there is an
advantage in that the light emitting apparatus can be diversely applied to desired at-
mospheres and uses with the package A. For example, the activity of brain and the
power of concentration can be enhanced due to the daylight white light with a color
temperature of 5700K or more only by driving the first light emitting portion in the
daytime, and an easy and comfortable rest can be taken due to the warm white light
with a color temperature of 2800 to 3700K by simultaneously driving the first and
second light emitting portions at night.

Figs. 2 to 5 are schematic sectional views showing examples to which the first
embodiment according to the present invention is applied to a variety of structures.

Referring to Fig. 2, a light emitting apparatus comprises a substrate 10, electrodes
50 and 60 formed on the substrate 10, a first light emitting portion 200 emitting white
light, a second light emitting portion 300 emitting red-based light, and a molding
member 120 encapsulating the first and second light emitting portions 200 and 300 on
the substrate 10.
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The first light emitting portion 200 comprises a first light emitting diode chip 20
emitting blue light and a phosphor 110 for emitting yellow light. Daylight white light
with a color temperature of 5700K or more is implemented through the mixture of the
blue light emitted from the first light emitting diode chip 20 and the yellow light
wavelength-converted by the phosphor 110. Of course, the present invention is not
limited thereto but may be formed with various configurations as in the afore-
mentioned embodiment. The phosphor 110, which is in the form mixed in a curable
resin, such as epoxy or silicone resin, may be dotted on the first light emitting diode
chip 20.

The second light emitting portion 300 comprises a second light emitting diode chip
30 with a light emitting peak at 510 to 760 nm. For example, the second light emitting
portion 300 comprises the light emitting diode chip 30 emitting red light.

The first and second light emitting diode chips 20 and 30 are mounted on the first
and second electrodes 50 and 60, respectively. Each of the electrodes 50 and 60 may
be formed of a metallic material containing Cu or Al with superior conductivity, and
formed on the substrate 10 through a printing technique or using an adhesive agent.

Preferably, the first and second electrodes 50 and 60 with the first and second light
emitting diode chips 20 and 30 respectively mounted thereon are formed to be
insulated from each other in order to independently drive the first and second light
emitting portions 200 and 300. The first and second light emitting diode chips 20 and
30 are connected to third and fourth electrodes (not shown) formed corresponding to
the first and second electrode 50 and 60 through first and second wires 80 and 90, re-
spectively. Such an electrode pattern is not limited to the aforementioned example but
may vary according to the number, configuration and position of the light emitting
chips.

Further, the molding member 120 encapsulating the first and second light emitting
diode chips 20 and 30 is formed on the substrate 10. The molding member 120 may be
formed through an injection process using predetermined transparent epoxy resin.
Further, the molding member 120 may be formed by manufacturing its preform using
an additional mold and then pressurizing and heat treating it. The molding member 120
may be formed in various shapes such as an optical lens shape, a flat-panel shape and a
shape having a predetermined irregularity on its surface.

In such a light emitting apparatus, since electrical connection for each of the
plurality of light emitting diode chips 20 and 30 is possible in one package, the first
and second light emitting portions 200 and 300 can be independently driven. For
example, in a case where a voltage is applied to the first electrode 50 and the third
electrode in the first light emitting portion 200, daylight white light with a color

temperature of 5700K or more can be implemented. Further, in a case where a voltage
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is applied to the second electrode 60 and the fourth electrode in the second light
emitting portion 300, red light can be implemented. Furthermore, in a case where a
voltage is applied simultaneously to the first and second electrodes 50 and 60 and the
third and fourth electrodes such that the first and second light emitting portions 200
and 300 are simultaneously driven, warm white light, of which the color temperature
lowers, can be implemented due to the mixture of the white light emitted from the first
light emitting portion 200 and the red light emitted from the second light emitting
portion 300.

As such, the light emitting apparatus according to the present invention has the
advantage that daylight white light and warm white light with different color tem-
peratures can be implemented through the selective operating of the first and second
light emitting portions 200 and 300. Therefore, according as a light emitting apparatus
implementing white light with various color temperatures is manufactured, it can be
variously applied in various ways and a multi-functional light emitting apparatus in a
package is possible. Further, there is an advantage in that a light emitting apparatus,
which included additional packages in a prior art, is formed in the single package,
thereby reducing the cumbersomeness in a process, enhancing the space efficiency,
and reducing the costs.

Referring to Fig. 3, a light emitting apparatus comprises a substrate 10, electrodes
50, 60 and 70 formed on the substrate 10, a first light emitting portion 200 emitting
white light, a second light emitting portion 300 capable of changing the color
temperature of the white light emitted from the first light emitting portion, and a
molding member 120 encapsulating the first and second light emitting portions 200
and 300 on the substrate 10. The present light emitting apparatus is almost identical
with that of Fig. 2. However, the second light emitting portion 300 of Fig. 3 comprises
a plurality of the light emitting diode chips 30 and 40. The detailed descriptions
overlapping with those of the previous example will be omitted.

The first light emitting portion 200 comprises a first light emitting diode chip 20
emitting blue light and a phosphor 110 for emitting yellow light, so that daylight white
light is implemented through the mixture the blue light emitted from the first light
emitting diode chip 20 and the yellow light wavelength-converted by the phosphor
110.

The second light emitting portion 300 comprises the second and third light emitting
diode chips 30 and 40, each of which has a light emitting peak at 510 to 760 nm. The
second and third light emitting diode chips 30 and 40 may emit the light with the same
color or different colors from each other. For example, the second light emitting
portion comprises the second light emitting diode chip 30 emitting red light and the
third light emitting diode chip 40 emitting green light.
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The first, second and third light emitting diodes 20, 30 and 40 are mounted on the
first, second and third electrodes 50, 60 and 70, respectively. The second and third
light emitting diode chips 30 and 40 of the second light emitting portion 300 may also
be formed to be independently driven simultaneously when the first and second light
emitting portions 200 and 300 are independently driven. To this end, the first, second
and third light emitting diode chips 20, 30 and 40 are mounted on the first, second and
third electrodes 50, 60 and 70 formed corresponding thereto, and connected to fourth,
fifth and sixth electrodes (not shown) through first, second and third wires 80, 90 and
100, respectively.

In such a light emitting apparatus, since the electrical connection for each of the
plurality of light emitting diode chips 20, 30 and 40 is possible in a single package, the
first and second light emitting portions 200 and 300 can be independently driven, and
the plurality of light emitting diode chips 30 and 40 of the second light emitting
portion 300 can also be selectively driven. Accordingly, in a case where the first light
emitting portion 200 is driven, daylight white light with a color temperature of 5700K
or more can be implemented. In a case where the first and second light emitting
portions are simultaneously driven, warm white light, of which the color temperature
lowers, can be implemented. Further, there is an advantage in that the selection range
of light emitting intensity and color temperature can be more widened as the second
and third light emitting diode chips 30 and 40 of the second light emitting portion 300
are selectively driven.

Although the second light emitting portion comprises a plurality of the light
emitting diode chips in the aforementioned description, the present invention is not
limited thereto. That is, the first light emitting portion may comprise a plurality of the
light emitting diode chips. Accordingly, the selection range of light emitting intensity
and color temperature can be more widened.

Further, the plurality of light emitting diode chips of the first or second light
emitting portion may be variously configured to be connected in serial or parallel in
order to be more stably driven.

Referring to Fig. 4, an example, which is applied to a top view type structure, is il-
lustrated. A light emitting apparatus comprises a substrate 10, electrodes 50 and 60
formed on the substrate 10, a first light emitting portion 200 emitting white light, and a
second light emitting portion 300 emitting red-based light. The present light emitting
apparatus is the same as the cases of Figs. 2 and 3 except that the case of Fig 4
comprises a reflector 130 formed on the substrate 10 to surround the first and second
light emitting portions 200 and 300 and a molding member 120 formed in a central
hole of the reflector 130 to encapsulate the first and second light emitting portions 200

and 300. The detailed descriptions overlapping with those of the previous examples
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will be omitted.

The reflector 130 is formed on the substrate to surround a plurality of light emitting
diode chips 20 and 30. At this time, in order to enhance the luminance and the light
gathering capability, an inner wall of the reflector 130 surrounding the light emitting
diode chips 20 and 30 may be formed to have a certain inclination. This is preferable in
order to maximize the reflection of light emitted from the light emitting diode chips 20
and 30 and to enhance the light emitting efficiency.

Referring to Fig. 5, a light emitting apparatus comprises a housing 140 with
electrodes 50a and 50b formed at both sides thereof and a through-hole, a substrate 15
mounted in the through-hole of the housing 140, a first light emitting portion 200
mounted on the substrate 15 to emit white light, a second light emitting portion (not
shown) emitting red-based light, and a molding member 120 encapsulating the first
and second light emitting portions 200. The detailed descriptions overlapping with
those of the previous examples will be omitted.

At this time, the substrate 15 is configured as a heat sink using a material with
superior thermal conductivity, so that heat diffused from a light emitting diode chip 20
can be more effectively radiated. The substrate may extend to an external heat sink so
as to obtain a higher heat radiation effect.

As such, this embodiment may be applied to products with various structures, and
for example, formed on a printed circuit board (PCB) or lead terminal.

This embodiment is configured such that it comprise a first light emitting portion
emitting white light with a color temperature of 5700K or more and a second emitting
red-based light and the first and second light emitting portions can be independently
driven.

Further, a light emitting apparatus of the present invention may be formed such that
it comprises first and second light emitting portions, and a controller further includes
the second light emitting portion so as to control the operation thereof. This will be
described below in a following second embodiment. The detailed descriptions

overlapping with those of the first embodiment will be omitted.

Mode for the Invention

Fig. 6 is a block diagram conceptually illustrating the second embodiment
according to the present invention.

Referring to Fig. 6, a light emitting apparatus is characterized in that it comprises a
first light emitting portion emitting white light with a color temperature of 5700K or
more, a second light emitting portion capable of changing the color temperature of the
white light emitted from the first light emitting portion, and a controller connected to

the second light emitting portion, and the controller controls the voltage applied to the
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second light emitting portion from the outside.

The first light emitting portion emits white light with a color temperature of 5700K
or more, i.e., white light known as daylight. To this end, the first light emitting portion
may comprise a light emitting diode chip emitting blue light and a phosphor for
emitting yellow light. Further, the first light emitting portion may comprise a light
emitting diode chip emitting blue light and a plurality of phosphors for emitting light in
a region from green to yellow. Furthermore, the first light emitting portion may
comprise a light emitting diode chip emitting light in an ultraviolet region and
phosphors for emitting red, green and blue light.

The second light emitting portion comprises at least one light emitting diode chip
with a light emitting peak at 510 to 760 nm.

The controller, which is to control the voltage applied to the second light emitting
portion, may comprise a timer and a voltage controller circuit. That is, after controlling
the voltage input from an external power source to the controller in accordance with
time through the timer and the voltage controller circuit, the controlled voltage is
transmitted to the second light emitting portion.

Fig. 7 is a circuit diagram illustrating the second embodiment of the present
invention, and Fig. 8 is a graph illustrating the operation of the controller.

Referring to Fig. 7, the light emitting apparatus comprises a first light emitting
portion 400 connected to first and second power connection terminals 410 and 420, a
controller 500 connected to third and fourth power connection terminals 510 and 520
to control the voltage input from an external power source, and a second light emitting
portion 600 connected to the controller 500. The first, second, third and fourth power
connection terminals 410, 420, 510 and 520 are connected to the external power
source.

The controller 500 is to control the voltage applied to the second light emitting
portion 600. For example, as shown in Fig. 8, the controller 500 controls the voltage
input from the outside in accordance with time and outputs the voltage. Referring to
Fig. 8, the controller transmits the voltage input from the external power source for 12
hours. Thereafter, the controller allows no voltage to be applied for next 12 hours. That
is, the controller transmits the external voltage to the second light emitting portion 600
for 12 hours a day to drive it, and then, allows the external voltage not to be applied to
the second light emitting portion 600 for next 12 hours thus not driving it.

The operation of such a light emitting apparatus will be discussed below. The
external power is applied to the first light emitting portion 400 and the controller 500,
so that the first light emitting portion 400 emits daylight white light with a color
temperature of 5700K or more. The controller 500 also controls the voltage in

accordance with time to apply it to the second light emitting portion 600, i.e., as
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described above, the controller can transmit the voltage applied from the outside to the
second light emitting portion 600 for 12 hours a day to drive it and then allow the
voltage applied from the outside not to be applied to the second light emitting portion
600 for next 12 hours thus not driving it. That is, warm white light with low color
temperature can be implemented for 12 hours a day, e.g., at night, due to the mixture of
the white light emitted from the first light emitting portion 400 and the red light
emitted from the second light emitting portion 600. Thereafter, the power is applied
only to the first light emitting portion 400 for next 12 hours, e.g., in the daytime, so
that daylight white light with a color temperature of 5700K or more can be im-
plemented.

Although on/off control of the power applied to the second light emitting portion
600 has been described as an example in the foregoing, the present invention is not
limited thereto but a variety of controls may be applied. For example, the light emitting
intensity of the second light emitting portion 600 can be increased or decreased by
increasing or decreasing the voltage in accordance with time. Accordingly, the light
emitting apparatus may be formed such that the color temperature of the white light
emitted from the light emitting apparatus gradually rises or lowers.

Since such a light emitting apparatus can control the operation of the second light
emitting portion through the controller, the operation of the first and second light
emitting portions can be variously applied as desired. That is, it is possible to
manufacture a light emitting apparatus, in which color temperature is automatically
adjusted in accordance with time without an additional input. For example, a light
emitting apparatus can be formed to implement daylight white light in the daytime and
warm white light at night as described above.

Although the controller for controlling a voltage in accordance with time has been
described in the atforementioned example, the present invention is not limited thereto,
but the controller may further comprise an additional input unit in order for color
temperature to be adjusted as a user desires. Further, although the example, in which
an external voltage is simultaneously applied to the first light emitting portion and the
controller, has been described, the present invention is not limited thereto. That is, it
will be apparent that the first light emitting apparatus and the controller may be re-
spectively connected to external power sources to be independently driven.

Further, in the present invention, a controller may be formed in each of the first and
second light emitting portions. This will be described below in the following third
embodiment. The detailed descriptions overlapping with those of the first and second
embodiments will be omitted.

Fig. 9 is a block diagram conceptually illustrating the third embodiment according

to the present invention.
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Referring to Fig. 9, a light emitting apparatus comprises a first light emitting
portion emitting white light with a color temperature of 5700K or more, a second light
emitting portion emitting red-based light, a first controller connected to the first light
emitting portion, and a second controller connected to the second light emitting
portion.

The first controller can control the voltage applied to the first light emitting portion,
and the second controller can control the voltage applied to the second light emitting
portion. Accordingly, the light emitting intensity of the first light emitting portion can
be adjusted, and simultaneously, the light emitting intensity of the second light
emitting portion can also be adjusted. Thus, a light emitting apparatus implementing
white light with various light emitting intensities and color temperatures can be man-
ufactured.

The first or second controller comprises a timer and a voltage controller circuit, so
that the voltage can be controlled in accordance with time. Further, there is provided an
additional input unit, so that the light emitting intensity and color temperature can be
adjusted as a user desires. Although the example, in which the external power is simul-
taneously applied to the first and second controllers, has been described, the present
invention is not limited thereto. It will be apparent that the first and second controllers
may be respectively connected to external power sources to be independently driven.
Further, the light emitting apparatus may comprise only one controller capable of si-
multaneously controlling the first and second light emitting portions.

Thus, according as the light emitting apparatus implementing white light with
various color temperatures is manufactured, it can be variously applied in various ways
and a multi-functional light emitting apparatus in a package is possible. Further, there
is an advantage in that a light emitting apparatus, which included additional packages
in a prior art, is formed in the single package, thereby reducing the cumbersomeness in
a process, enhancing the space efficiency, and reducing the costs.

Although the present invention has been described in connection with the preferred
embodiments, it will be understood by those skilled in the art that various modi-
fications and changes can be made thereto without departing from the spirit and scope

of the invention defined by the appended claims.

Industrial Applicability

According as the light emitting apparatus implementing white light with various
color temperatures is manufactured, it can be variously applied in various ways and a
multi-functional light emitting apparatus in a package is possible. Further, there is an
advantage in that a light emitting apparatus, which included additional packages in a

prior art, is formed in the single package, thereby reducing the cumbersomeness in a
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process, enhancing the space efficiency, and reducing the costs.
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Claims
A light emitting apparatus comprising:
a first light emitting portion for emitting white light with a color temperature of
5700K or more; and
a second light emitting portion capable of changing the color temperature of the
white light emitted from the first light emitting portion,
wherein the first and second light emitting portions are independently driven.
The light emitting apparatus as claimed in claim 1, further comprising a
controller for controlling voltage applied to the first and/or second light emitting
portion from the outside.
The light emitting apparatus as claimed in claim 2, wherein the controller
controls the voltage input from the outside in accordance with time and applies it
to the first or second light emitting portion.
The light emitting apparatus as claimed in any one of claims 1 to 3, wherein the
first light emitting portion comprises a blue light emitting diode chip and green
and red or yellow light emitting phosphor.
The light emitting apparatus as claimed in any one of claims 1 to 3, wherein the
first light emitting portion comprises an ultraviolet light emitting diode chip and
red, green and blue light emitting phosphors.
The light emitting apparatus as claimed in any one of claims 1 to 3, wherein the
second light emitting portion comprises at least one light emitting diode chip
emitting light with a wavelength of 510 to 760 nm.
The light emitting apparatus as claimed in claim 6, wherein the second light
emitting portion comprises a plurality of light emitting diode chips emitting light
with different wavelengths, and the plurality of light emitting diode chips can be
selectively driven.
The light emitting apparatus as claimed in any one of claims 1 to 3, wherein the
first and second light emitting portions are simultaneously driven to have a color
temperature in the range of 2800 to 3700K.
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