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Description

Title of Invention: POWER SUPPLY
Technical Field

The present disclosure relates to a power supply.
Background Art

Generally, Liquid Crystal Displays (LCDs) include two display substrates where an
electric field applying electrode is displayed, and a liquid crystal layer that has di-
electric anisotropy and is disposed between the two substrates. LCDs apply a voltage
to an electric field applying electrode to generate an electric field in a liquid crystal
layer, change the voltage to adjust intensity of the electric field, and thus adjust a trans-
mittance of light passing through the liquid crystal layer, thereby displaying a desired
image.

Since LCDs cannot self emit light, the LCDs require a separate light source called a
backlight, and the light source is being replaced by Light Emitting Diodes (LEDs).

Since LEDs are semiconductor devices, LEDs have long service life, fast lighting
speed, low consumption power, and excellent color reproductivity. Moreover, LEDs
are robust to impact, and facilitate the miniaturizing and thinning of LEDs. Therefore,
a backlight using LEDs are being mounted on medium and large LCDs such as
computer monitors and televisions (TVs), in addition to small LCDs mounted on

mobile phones, etc.
Disclosure of Invention
Technical Problem

Embodiments provide a power supply with a new current regulation circuit.

Embodiments also provide a power supply which automatically senses the change in
the number of LEDs and varies an output current in correspondence with the change in
the number of LEDs.

Embodiments also provide a power supply which supplies a current to LEDs of each

board in a constant current scheme, according to the change in the number of boards
including LEDs.

Solution to Problem

In one embodiment, a power supply includes: a plurality of light emission units
connected in parallel, and comprising a plurality of Light Emitting Diodes (LEDs); a
power source supplying a Direct Current (DC) voltage to the light emission units; a
plurality of boards having at least one light emission mounted thereon; a plurality of
board resistors disposed in each of the boards, and electrically connected to each other;

and a feedback control unit varying a current supplied from the power source,
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according to sum of the board resistors which are changed according to the number of
connected boards.
Advantageous Effects of Invention

According to embodiments, a light emission unit including LEDs and a lighting
system such as a light unit including the light emission unit can be improved in re-
liability.

According to embodiments, a current can be supplied in a constant current scheme,
according to the change in the number of light emission units including LEDs or the
number of boards.

According to embodiments, the power supply and a lighting system such as a
backlight unit including the power supply can be improved in reliability.

Brief Description of Drawings

Fig. 1 is a circuit diagram illustrating a power supply according to an embodiment.

Fig. 2 is a circuit diagram illustrating a constant current control method according to
an embodiment.

Fig. 3 is a diagram illustrating the change of a current when a board is added to the
circuit diagram of Fig. 2.

Fig. 4 is a graph showing a relationship between a voltage and a current which flow
in a light emission unit according to an embodiment.

Fig. 5 is a circuit diagram illustrating a power supply for automatically detecting the
number of light emission units according to an embodiment.

Fig. 6 is a diagram illustrating a connection example of a light emission module
according to an embodiment.

Fig. 7 is a detailed block diagram illustrating a light emission unit and board resistor

in one board of Fig. 6.

Mode for the Invention

Hereinafter, embodiments of the present disclosure will be described below in more
detail with reference to the accompanying drawings.

Referring to Fig. 1, a power supply according to an embodiment includes a power
source 101, a light emission module 120 including a plurality of boards B1 to Bn, and
a feedback control unit 110.

The power source 101 may supply an Alternating Current voltage, for example,
include a switched-mode power supply (SMPS). The power supply includes a filter
102 that is connected to an output terminal of the power source 101 in parallel. The
filter 102 includes a capacitor C1, and removes a ripple included in a Direct Current
(DC) voltage.

The light emission module 120 includes the boards B1 to Bn, which may be elec-
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trically connected to each other. The boards B1 to Bn may be physically separated
from each other, and an interval between the boards B1 to Bn may be constant.
However, the embodiment is not limited thereto. Each of the boards B1 to Bn may be a
flexible substrate, a rigid substrate, or a metal core Printed Circuit Board (PCB), a
material of which may be resin or ceramic, but the embodiment is not limited thereto.

Each of the boards B1 to Bn may include a plurality of light emission units 121 to
12n including LEDs, and a load detector 130 including a plurality of board resistors R1
to Rn that are electrically separated from the light emission units 121 to 12n.

At least one of the light emission units 121 to 12n may be disposed on each of the
boards B1 to Bn. In each of the light emission units 121 to 12n, a plurality of LEDs D
are connected in series. As another example, when a plurality of light emission units
are disposed on each of the boards B1 to Bn, the light emission units in each board
may be connected to each other in parallel.

Each of the LEDs D is LED emits light of a visible light band such as blue, red,
green, and white, but the embodiment is not limited thereto. The light emission units
121 to 12n disposed on each of the boards B1 to Bn are connected to each other in
parallel. That is, input terminals of the respective light emission units 121 to 12n are
connected to a positive polarity terminal of the power source 101 in common, and
output terminals of the respective light emission units 121 to 12n are connected to a
negative polarity terminal of the power source 101 in common.

The number of LEDs D in each of the light emission units 121 to 12n may be
changed according to a voltage inputted by the power source 101, but the embodiment
is not limited thereto.

A plurality of board resistors (R1 to Rn) 131 to 13n may be respectively disposed on
the boards B1 to Bn, and one board resistor may be disposed on each of the boards B1
to Bn. One board resistor may be disposed in each light emission unit, but the present
disclosure is not limited thereto. The load detector 130 may include the board resistors
131 to 13n that are connected to each other in parallel, and elements such as diodes
other than the board resistors may be further connected thereto. However, the em-
bodiment is not limited thereto.

The board resistors (R1 to Rn) 131 to 13n may be respectively disposed at a top or
bottom of each of the boards B1 to Bn, and the diodes D disposed in each of the light
emission units 121 to 12n may be electrically opened.

Each of the board resistors 131 to 13n is a setting resistor for sensing whether the
boards B1 to Bn, namely, the light emission units 121 to 12n are connected. The board
resistors 131 to 13n may automatically change an input current of each of the light
emission units 121 to 12n according to an output value of each of the board resistors
131 to 13n.
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For example, the board resistors 131 to 13n may be connected to each other in
parallel or in series, but the embodiment is not limited thereto.

The number of light emission units 121 to 12n or the number of boards B1 to Bn may
be sensed according to the number of board resistors 131 to 13n. The power supply
may automatically change a current inputted to each of the light emission units 121 to
12n according to the increase or decrease in the number of light emission units 121 to
12n, thereby allowing a constant current to flow.

Values of the respective board resistors 131 to 13n may be set arbitrarily, and set as
the same value.

The feedback control unit 110 includes a current regulator 111, a reference potential
unit 112, and a comparator 113. The current regulator 111 is connected to output
terminals of the respective light emission units 121 to 12n in common. The current
regulator 111 senses a current, flowing into the output terminal of each of the light
emission units 121 to 12n, to output a current to the power source 101.

The current regulator 111 includes a resistor, and senses the fine change of a current
flowing in the current regulator 111, thereby allowing a constant current to flow in the
LEDs D of each of the light emission units 121 to 12n.

A reference voltage 142 is inputted to one end of a first resistor 141, and another end
of the first resistor 141 is connected to the reference potential unit 112. The reference
potential unit 112 outputs a potential V2 that has passed through the first resistor 141.
Herein, one end of the first resistor 141 and one end of each of the board resistors 131
to 13n are connected to the reference potential unit 112 in parallel.

The other end of each of the board resistors R1 to Rn may be connected to a ground
terminal. The first resistor 141 may be configured in another structure, for example, a
diamond structure, but the embodiment is not limited thereto.

A potential V2 of the reference potential unit 112 may be a voltage that is obtained
through voltage-division with values of the respective board resistors 131 to 13n and a
value of the first resistor 141. Herein, the value of the first resistor 141 is a fixed re-
sistance value, and since the board resistors 131 to 13n are connected in parallel,
values of the respective board resistors 131 to 13n may decrease or increase when at
least one board is added or removed. As the values of the respective board resistors
131 to 13n decrease or increase, the potential V2 may increase or decrease.

The comparator 113 compares the potential V2 of the reference potential unit 112
and a potential V3 of an input terminal of the current regulator 111, and an output V4
of the comparator 113 is inputted to the power source 101.

The potential V3 of the input terminal of the current regulator 113 may be inputted to
a positive polarity terminal of the comparator 113, and the potential V2 of the

reference potential unit 112 may be inputted to a negative polarity terminal of the
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comparator 113. The comparator 113 compares the potential V2 inputted to the
negative polarity terminal thereof and the potential V3 inputted to the positive polarity
terminal thereof, and as the potential V2 is changed, the output V4 of the comparator
113 is changed. For example, the output V4 of the comparator 113 increases when the
potential V2 decreases, but when the potential V2 increases, the output V4 of the
comparator 113 decreases.

The power source 101 regulates a current value of the DC power source according to
the output V4 of the comparator 113. As the output V4 of the comparator 113
increases, the power source 101 increases a supplied current, but as the output V4 of
the comparator 113 decreases, the power source 101 decreases the supplied current.
The power source 101 automatically increases or decreases a current according to the
number of connected boards B1 to Bn, thereby allowing a constant current to flow.

Herein, the reference potential unit 112 may detect that a value of each of the board
resistors 131 to 13n is changed to the level of an individual board resistance value
according to the addition or removal of the boards B1 to Bn. Since the output V4 of the
comparator 113 is changed according to the change of the individual board resistance
value, a current supplied by the power source 101 may be regulated according to the
individual board resistance value. Therefore, even if a board is added or removed, a
current of a constant range may be regulated to be always supplied.

While a separate control value of the power source 101 is not changed, when a board
is added, a lower current is supplied by the number of added boards, but when a board
is removed, a higher current is supplied by the number of removed boards. In this case,
whenever a board is added or removed, the output of the power source 101 is required
to be adjusted, but when the output of the power source 101 is not regulated, a board or
an LED is damaged.

According to the embodiment, a current, which is inputted to each of the boards B1
to Bn or each of the light emission units 121 to 12n according to the output of the
comparator 113 that varies by the value of each of the board resistors 131 to 13n, is
supplied without change irrespective of the change of a board.

Referring to Fig. 2, a plurality of LEDs in each of light emission units 121 to 124 are
connected in series. An input current I is distributed to the light emission units 121 to
124, and thus, the same level of currents 11 to 14 flow in the light emission units 121 to
124, respectively. For example, when the input current I is about 1000 mA, currents 11
to 14 of about 250 mA flow in the light emission units 121 to 124, respectively.

Furthermore, the currents of the respective light emission units 121 to 124 are
summed in output terminals of the respective light emission units 121 to 124, and thus,
an output current I of about 1000 mA is sensed. In this way, by setting a reference

output current according to a total capacity of the parallel-connected light emission
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units 121 to 124, the reference output current is controlled as a constant current.

Referring to Fig. 3, a fifth light emission unit 125 is additionally connected unlike in
Fig. 2, and an input current I' is distributed and supplied to the light emission units 121
to 125. For example, when the input current I' is about 1000 mA, the currents I1 to IS5
of about 200mA flow in the light emission units 121 to 125, respectively. On the
contrary, when the number of light emission units in Fig. 3 is less than Fig. 2, a current
of each light emission unit increases. Such current change causes light emission to
deviate from target light emission, and degrades the reliability of a lighting system
such as a backlight unit. Also, when a current flowing in each light emission unit
increases, heating of an LED more rises, the deterioration of an LED is accelerated,
and service life of an LED is shortened. Therefore, the currents I1 to IS5 respectively
flowing in the light emission units 121 to 125 are regulated to about 250 mA as in Fig.
2.

As illustrated in Fig. 3, voltage-current characteristics of an LED show that an input
current is largely changed even when an input voltage is slightly changed. As a voltage
becomes higher, a slope of a change increases sharply, and thus, a constant current is
maintained. Accordingly, even when a voltage is changed according to an operating
state, a change deviating from target light emission can be prevented.

Referring to Figs. 1 and 5, the load detector 125 includes the board resistors 131 and
132 disposed in each board, and a parallel resistance value of the board resistors 131 to
13n may be outputted.

An output value of the load detector 125 may increase or decrease according to the
number of the board resistors 131 to 13n. Since the board resistors R1 to Rn are
connected to each other in parallel, the output value of each of the board resistors R1 to
Rn becomes lower each time a board is added, but whenever a board is removed, the
output value of each of the board resistors R1 to Rn becomes higher.

The board resistors R1 to Rn may be connected to each other in parallel or in series,
but the embodiment is not limited thereto.

To provide a description as an example, when three boards increase to four boards in
number, a current flows in a board resistor that is included in each of the four boards,
in which case a lower constant current flows due to constant current characteristic. At
this point, by a board resistor disposed in the fourth board, the connection of the fourth
board is sensed, and an LED disposed in a light emission unit of the fourth board is
sensed. Herein, the same number of LEDs may be set in each light emission unit.

Due to the addition of the fourth board, a value of each of the board resistors further
decreases the output of the reference potential unit, and thus, the potential of the
reference potential unit is further reduced. The reference potential of the reference

potential unit is further reduced, and thus, the output of the comparator further
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increases. The output of the comparator increases, and the increased value increases by
a value that is obtained by the increase in one board resistor. That is, an output
deviation of the comparator increases or decreases according to the number of
connected board resistors, and may be a value associated with each board resistor.

According to the embodiment, by changing the output value of the feedback control
unit 110 according to a board resistance value based on the number of connected
boards, a current that has increased by the increase in board may be further supplied, or
a current that has decreased by the decrease in board may be further reduced. That is,
the power supply automatically varies the output current of the power source 101,
thereby allowing a constant current to flow without change according to the increase or
decrease in board.

Referring to Figs. 6 and 7, a first connector 152 of a first board B1 is connected to a
connector 151 of the power source 101, and a positive terminal and negative terminal
of the first connector 151 are connected to a second connector 153. A board resistor
131 may be connected in parallel between a ground terminal GND and an inter-
connection between a connection port P1 of the first connector 152 and a connection
port P2 of the second connector 153. In this way, when the boards B1 to Bn are
connected, resistors 131 of respective boards B1 to Bn may be sequentially connected
in parallel. In this case, the number of connected boards may be detected with a
parallel resistance value of the board resistors 131 to 13n. By detecting the number of
connected boards B1 to Bn, the output value of the feedback control unit 110 may be
changed. Connectors between the boards B1 to Bn may be directly or indirectly
connected, but the embodiment is not limited thereto.

The above-described power supply may be applied to a plurality of lighting systems
such as backlight units, various kinds of display devices, headlamps, streetlamps,
indoor lamps, outdoor lamps, signal lights, and lighting lamps.

According to embodiments, a light emission unit including LEDs and a lighting
system such as a light unit including the light emission unit can be improved in re-
liability.

According to embodiments, a current can be supplied in a constant current scheme,
according to the change in the number of light emission units including LEDs or the
number of boards.

According to embodiments, the power supply and a lighting system such as a
backlight unit including the power supply can be improved in reliability.

Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall

within the spirit and scope of the principles of this disclosure. More particularly,
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various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
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[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

[Claim 8]
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Claims
A power supply comprising:
a plurality of light emission units connected in parallel, and comprising
a plurality of Light Emitting Diodes (LEDs);
a power source supplying a Direct Current (DC) voltage to the light
emission units;
a plurality of boards having at least one light emission mounted
thereon;
a plurality of board resistors disposed in each of the boards, and elec-
trically connected to each other; and
a feedback control unit varying a current supplied from the power
source, according to sum of the board resistors which are changed
according to the number of connected boards.
The power supply according to claim 1, wherein the LEDs of each of
the light emission units are serially connected to each other.
The power supply according to claim 1, wherein the board resistors are
connected to each other in parallel.
The power supply according to claim 1, wherein the board resistors of
each of the boards are electrically disconnected from the LEDs.
The power supply according to claim 1, wherein the feedback control
unit comprises:
a resistor connected to a reference voltage;
a reference potential unit outputting a voltage-divided value which is
obtained through voltage division by the resistor and the board resistor;
and
a comparator comparing an output of the reference potential unit and a
value of an output terminal in each of the light emission units to output
a signal to the power source according to the compared result, thereby
controlling an output current of the power source.
The power supply according to claim 5, wherein the feedback control
unit comprises a current regulator connected to an output terminal of
each of the light emission units and the comparator, other end of the
current control unit being connected to the power source.
The power supply according to claim 1, wherein each of the boards
comprises a connector, the connector connecting the board resistors to
each other in parallel.

The power supply according to claim 1, wherein a value of each of the
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[Claim 10]

[Claim 11]
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board resistors is changed according to the number of connected
boards, and the feedback control unit varies a current supplied from the
power source, according to the change of the board resistance value.
The power supply according to claim 1, wherein the feedback control
unit controls a constant current according to the number of connected
boards.

The power supply according to claim 1, wherein the board resistors
have the same resistance value.

The power supply according to claim 5, wherein the reference potential
unit is connected to one end of the resistor and one end of the board

resistor in parallel.



PCT/KR2011/007542

1/2

111

B

— 1

_ =

=S D DHD—D e
V | [—= _
7 | = _
] _ _

< : | S

. | _
. | |
_ _

_ | oy

| e
DD O |
| [ |
I _
| la _

l I

syurvursarearsm—w——"n g Ve i
A | — |
\ | o _
) [ [ B

i B

= .

13

142
1417

112

WO 2012/091259
101

POWER

100

V4

SOURCE] | ’|'

[Fig. 1]

[Fig. 2]

[Fig. 3]



WO 2012/091259

[Fig. 4]

CURRENT

100%

50%

25%

[Fig. 5]
110
, 111
[ Il ety
CURRENT
REGULATOR
13
2l t V3
- V2
112

2/2

—

132 13n
[Fig. 6]
B 153 B2 Bn
101 1%1 162 2 121 > 2 122 2 12n
2 / / /
IGHT e LIGT
PONER %WMMWT ENISSION UNIT EHISS 10N UNIT
SOURCE [ amd =t ] i
! { \
131 132 13n
110
[Fig. 7]
121
152 j/ 12
] . :
AHDEDEDEDE - DEDEDEDE
oD )
o :

PCT/KR2011/007542



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2011/007542

A. CLASSIFICATION OF SUBJECT MATTER

HO5B 37/02(2006.01)i, HO2M 3/155(2006.01)i, GOSF 1/10(20006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO5B 37/02; GO2F 1/13357, GO1R 31/04; HO1L 33/00; G09G 3/14

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: LED, Feedback, Board, Resistor, Comparator, Reference Voltage

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 2008-300208 A (TOSHIBA LIGHTING & TECHNOLOGY CORP.) 11 December 2008 1-4,7-10
See Fig. 1 and related description.

Y KR 10-0786096 B1 (LG ELECTRONICS INC. et al.) 21 December 2007 1-4,7-10
See Fig. 5 and related description.

A TP 2009-210484 A (KENWOOD CORP.) 17 September 2009 1-11
See the whole document .

A KR 10-2010-0120786 A (LG INNOTEK CO., LTD.) 17 November 2010 1-11
See Fig. 3 and related description.

|:| Further documents are listed in the continuation of Box C. & See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E"  earlier application or patent but published on or after the international ~ "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
30 MARCH 2012 (30.03.2012) 04 APRIL 2012 (04.04.2012)
Name and mailing address of the ISA/KR Authorized officer
' Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro, CHOI, Chang Rag
Seo-gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5152

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/KR2011/007542

Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2008-300208 A 11.12.2008 CN 101316468 A 03.12.2008
JP 04-577525 B2 03.09.2010
JP 4577525 B2 10.11.2010
US 2008-0297062 A1 04.12.2008
US 2011-0148322 A1 23.06.2011
US 2012-0007517 A1 12.01.2012
US 2012-0007521 A1 12.01.2012
US 7952295 B2 31.05.2011

KR 100786096 B1 21.12.2007 CN 101632038 A 20.01.2010
EP 2080057 A1 22.07.2009
JP 04-830090 B2 30.09.2011
JP 2010-505232 A 18.02.2010
US 2008-0211987 A1 04.09.2008
US 7775681 B2 17.08.2010
W0 2008-039024 A1 03.04.2008
WO 2008-039024 A8 03.04.2008

JP 2009-210484 A 17.09.2009 None

KR 10-2010-0120786 A 17.11.2010 None

Form PCT/ISA/210 (patent family annex) (July 2009)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report

