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NAEITEDESTLIRETHIESTIAEN 2 3FE ML TWab,

[00721]
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RIS I TN S e s Fh o iR R A e L/ @iz nwT
WHHZ 7> 1 3OREEELZEEL T s SR EEIZ R > QeAIZ 7> 1 3
DEMGEE R EE Y LT, Pa s DRI CRHSheNE T > 71 2 1P
WHIEFRNCRE > CYEe A 7 7 > 1 3 2SS4 (RF v 7S 9)

[0088]

Fi, AF v TS TICT. R 71 2 1HHETERAsE. CPUL 8. FiEDH
W77 FLEETLT. 2471 9L 25 KE2HEEIYE (R7F9y7S83) .
[0089]

FLT, 2—VPIZE2EHAA vF1 0 1 OFERIEICESWTENIHEHAHER 3 2
E(2F97"S10) . CPULISMHIITIZT. ¥4 =1 9k DEIRSI AR
FEF 771 21 0%HEME LTEEPROML 6 1C30ESEL (R597S11) .
[0090]

8. AT v 7S 8 3T EHESRG SR BT 771 2 1 onpHIEER) HE
ERGHIERILL [ 270 B 1 . BTSSP 2L Th 22—l X > TEFRAA » -
10 1 S5 BES U FICET A HHER SN RE L e T W igEIcid. CPUL 8
. FrEOHE 7 227 AOFATICESWT L WHR 7 721 3 oonEHEE & B EREE 2
Fd kIt Tw B,

[0091]

kol sz, mEFED YOV 2 74— 1 0 0(2liuE. AF 84 T—RICET
INTHFES 71 2 1 Ol TR, BESE L 06 0BNMHESEMINA2ETIZCPU
1 8O TWHIFAZ v > 1 34 MRS S A TS > 771 2 1 55 S 24!
Bl Y A < 1 Ok DEESFL. GRT > 771 2 1T SR A I 3 5 5HIF
Bz WC . SHRETONET > 771 2 1 OFERFHIEFER S, 502, YFF
P HIRFEN IS § 5 [ B e & i n HIRF e T — 7L £ 1 s IS S, &

S

FeFAZ007-3638 (P2007-3638A)

SEC et al. v. MRI
EC Exhibit 1031.1254
IPR2023-00254



(15)

7o RS 701 21 ORI A Min RS RERE T — 7L t 25T
S, Tz, BFEF 1 2 1 ofERBRNE G A G TR S g —
Tt 3HhLERESNEE DI ->TwE, FLT. ZhvsDmEnRERER T \WT
WHHZ 7> 1 3ONEEEEFFES L, SEMEEE . R, BHI/OtEZ 71
2 1 OFIRGHERNCHE > CRHT 7 7 > 1 3BT 2L 524 »TWa, Hib, 22—
Pz & B HEAHRIE VRS 71 2 1 ofdfIES SEL T, ZhETOXRET > 71
2 1 OFRGHEENTRES > 71 2 1OGHETS ZeATEsL502. &HHEY 7
> 1 3 Ol % o HE R e S W OH IR 5 - 8 TE S,

[0092]

IR D wHIET 7 1 3o E 2 B FicEnil s 2 L5 R
71 2 1OWHEFFRER<ATIZLPTE S, 2T, HEsHIA7 7> 1 30EEHEE
DERAGIAE > TRET BEESAE L L 5DFHIEL THEVWEBFICENEG YT 2 7 P
—100%REFTHILITES,

[0093]

el AFEHALY . FICEMEEEICIRE 35 & X o< L ARSERAIBE B3R L e v v
ZBWT . BrOWRIBKICHRFADEELIT>TL BN,

[0094]

2. WHHE T 7> 1 3OMEGEES | EFES > 771 2 1 OFEaHgE ., BERY
{EHRREZE L THETLS L cLad, RO A LTI <. P a<ebit
W7 >771 2 1 OFERFHIFSRENC (R 2 SR EFEE I EDWTTET 2 L 2l Th
A, HRT 71 2 1 0EE., EHERO R EIUCRL iR EHEE 2 WA E
PITEEZERTLZEHRTE S,

[0095]

Frz. LEIEMEBRETIE. A7 28 T— FIERTEE LTOR Y 23 IREETHE A A
wF 2 2FVED2ZEITAL LS. SRICBLSNALOTIEARL . 70z
F—ARRLIZRITFLEIICLTL R,

[0096]

oz, FRERBRETIE . ENEROEREEFEAA » 91 0 1 DIEICESWTT
I EI LB, BRI IR RSN I E T XS LTL Ry,
[0097]

Fo, B 20#KkIS. EEOLOIRsN A LOTIIR EEZEE L TL BV,
FlZiE. KRZ> 71210603 NEEE. R (FF) . G (&) . B (F) offhue
OHENUCDEF L 20O FA T — 7 4 NI ThHeEAF—HRA—LEHITFTH LI
LTh R,

[ i 73 ]

[0098]

[[R11] AFA %8 L e B MBS on R B O E — SR L L THbRT %5 70ms
=27 ¥ — % RIRRTH A .

(F2l M1orey =y —0BFBRERTI7aYy 7HTHL.,

[(FB3] R1ornd 7 d—i2k 2 0R7 7 isHIENS T H 605 FERaHIREY
BF—TNERTHETHE.

(M4l R1orvvy e 7 =2k H%E7 > 7T AWs N L RERET—7
IWERTEITHS.

(5] H1o7ay =28 —i2k 2R T > 7 EHIUE T v o 2 R R
—TINERTHETHL.

(B6] P11 o7vy = 72 #—I2k 5T > 7 sHIEIZ G 2 8{EO—FlEZ =3 70—
Fr—hrThb.

(575 DiEH]

[0099]

100 vayz=Z¥— (RIHHENERTRES)

FeFAZ007-3638 (P2007-3638A)

SEC et al. v. MRI

SEC Exhibit 1031.1255

IPR2023-00254



(16) FeFAZ007-3638 (P2007-3638A)

1 Y 7P —AE

121 XEZ>7

13 WHIRZ 7>

14 WE Y (RERHFE)

16 EEPROM (PG HIE TR el ed TR IR RGEEles TR, MK
EEEEEY R Rk o st

t1 PIRGHIN R — T

t 2 T — 2L

t3 AR — 7

18 CPU (77 BEEpflFE. THRNEERLEFE. AR RIS
By, iR RIS TR . RS USSR )

19 74 2 (HREETRFEE . ARG TR

10 EIFER (BHERETED

101 EBEAAL »F

2 VE—raryra—7

22 2Z INAIRBOEE 2 A v F (A F 231 £— RiGRTFR)

(11 (2]
bl
u Nt\-lt\l\
=
1 Az EE
BlE |z
- > = [lam
= X P T
r
&[T /§/
]
b
~ e K
= =
ﬁg
5 [
i 2 -
| =} -
s ~
PN
2 Bl 8 8 3
I3 oo owod
g 2 e
) A f
11 J 4 ~ az nil "
‘ - - JEIRERe]A
- mil® 8| &
= E s 2
Z e
o
> o
: HEN =
L I
121012) B g * B
= = % =l ||k
g =1 Er i |
[ & EE ENNIERIE ]
o [} = LR R ||=
£ le—> [ o || &
o pod a
7] B || =
©
71
Y B

SEC et al. v. MRI
SEC Exhibit 1031.1256
IPR2023-00254



(3]
kil
REHEEEM(s) | O<xSB0 | 30<x340 [ 40<x=50 | SO<xZJ60
[ %3 i 1 o +18 +10 +6 ®0
[[®14]
12
SRR (°C) O<y£45 | 45<y=50 50<y
ENEREI R *0 +5 +10
(5]
8
HFEAEM (h) | 0<2=3 3<zE6 6<z
B s e SR =0 +5 +10

(17)

FeFAZ007-3638 (P2007-3638A)

] Yz j

START

ARG ABITATIES
DEfE

(6]
[ avzos—#a& |
51
REZTORIIRY /SZ
WERI7 06
v S8 H 1 583
Haagmﬁgmﬂ“ H EEEBAR Lssz FTIZE DM B l/

WHETTLDERER
DHZE

RAH%ROBE

s11
AATIC KB R,
TR

SEC et al. v. MRI

SEC Exhibit 1031.1257

IPR2023-00254



(18) FeFAZ007-3638 (P2007-3638A)

SEC et al. v. MRI
SEC Exhibit 1031.1258
IPR2023-00254



(19) G KOREAN INDUSTRIAL PROPERTY OFFICE

KOREAN PATENT ABSTRACTS

(11) Publication number: 1020050033986 A
(44) Date of publication of specification: 14.04.05

(21) Application number: 1020030069728

(22) Date of fiing: 07.10.03

(51) Int. CI HO1J 17/28

(71) Applicant; SAMSUNG SDI CO., LTD.

(72) Inventor: KIM, SE JONG
WOO, SEOK GYUN

(54) PLASMA DISPLAY DEVICE WITH HEAT
INSULATION UNIT INTERPOSED BETWEEN
CHASSIS AND CIRCUIT BOARD SO AS TO
PREVENT HEAT GENERATED FROM PLASMA
DISPLAY PANEL FROM BEING TRANSFERRED
TO CIRCUIT BOARD

(57) Abstract:

PURPOSE: A plasma display device is provided to allow
for a stable circuit operation by inserting a heat
insulation unit into the space between the rear surface
of a chassis and a circuit board such that heat
generated from a plasma display panel is prevented from
being transferred to the circuit board.

CONSTITUTION: A plasma display device comprises a
plasma display panel(10); a chassis(20) disposed on the
rear surface of the plasma display panel; a circuit
board(30) disposed on the rear surface of the chassis;
and a heat insulation unit interposed between the
circuit board and the chassis. The heat insulation unit
includes at least one heat insulation plate(41).
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Notice

This translation is machine - generated. It cannot be guaranteed that it is intelligible,

accurate, complete, reliable or fit for specific purposes. Critical decisions, such as
commercially relevant or financial decisions, should not be based on machine -

translation output.

DESCRIPTION KR20060016469

BACKLIGHT UNIT AND LIQUID CRYSTAL DISPLAY DEVICE INCLUDING THE SAME

1 is an exploded perspective view of a backlight unit according to an embodiment of the
present invention.

Fig. 2 is a plan view of the backlight unit of Fig. 1 from below. Fig.

3 is a side view for explaining the cooling process of the backlight unit of FIG.

4 is an exploded perspective view of a backlight unit according to another embodiment
of the present invention.

5 is a plan view showing the backlight unit of FIG. 4 from below.

6 is a side view for explaining the cooling process of the backlight unit of FIG.
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7 is an exploded perspective view of a backlight unit according to another embodiment
of the present invention.

8 is a plan view showing the backlight unit of FIG. 7 from the bottom.

9 is a side view for explaining the cooling process of the backlight unit of FIG.

10 is an exploded perspective view of a backlight unit according to another embodiment
of the present invention.

Fig. 11 is a plan view showing the backlight unit of Fig. 10 from below. Fig.

12 is a side view for explaining the cooling process of the backlight unit of FIG.

13 is an exploded perspective view showing a liquid crystal display device having the
backlight unit of FIG.

14 is an exploded perspective view showing a liquid crystal display device having the
backlight unit of Fig.

Description of the Related Art [{0002]

100

: Plane light source device 110: reflector

112
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: Coupling hole 120: Side wall

130

: Driving substrate 140: light emitting diode light source

[ 200]

200, 300: storage container 210, 310: bottom plate

[220]

220, 320: first side wall 230, 330: second side wall

{240]

240, 340: third side wall 250, 350: fourth side wall

[ 260}

260, 360: inner space 212, 312: through hole

[214]

214, 314: first drive circuit portions 222a, 322a, 332a, 342a, 352a: fan

|222]
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2228, 322b, 332b, 342b, 352b: fans 224, 324:

{500}

500, 600: backlight unit 800, 900 liquid crystal display

820

: Optical sheet 840: Liguid crystal display panel

842

: Thin film transistor substrate 844 liguid crystal

: Color filter substrate 848: Driving module

860

: Chassis

BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention
relates to a backlight unit and a liquid crystal display including the same, and more
particularly, to a backlight unit and a liquid crystal display including the same. In general,
a liquid crystal display device displays an image using electrical and optical
characteristics of a liquid crystal. The liquid crystal display device is advantageous in
that it is very small in volume and light in weight compared to a CRT, and as a result, is
widely used in portable computers, communication devices, liquid crystal TVs, and the
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like. In order to control the liquid crystal, the liquid crystal display requires a liguid
crystal control part for controlling the liquid crystal and a light supply part for supplying
light to the liquid crystal. As the light supply part of the liquid crystal display device, a
cold cathode fluorescent lamp (CCFL) having a rod shape or a light emitting diode (LED)
having a dot shape is mainly used. The light emitting diode has the advantage of high
color reproducibility. However, the light emitting diode generates a lot of heat due to its
luminescent characteristics. Particularly, the light emitting diode has a lot of heat
radiated backward from the liquid crystal display device, and the temperature of the
storage container for storing the light emitting diode is extremely high. In order to
prevent an increase in the temperature of the storage container, the storage container
may include a heat sink having a metal material such as aluminum. However, even if the
storage container includes the heat sink, the thickness and weight of the storage
container increase, and the thickness and weight of the liquid crystal display also
increase. Therefore, when the light emitting diode is used as a light supply part of a
liquid crystal display device or when another device generating a lot of heat other than
the light emitting diode is used as a light supply part, the temperature of the storage
container may increase, And the weight increases. Accordingly, it is an object of the
present invention to provide a backlight unit having an increased cooling effect and
reduced thickness and weight. Another object of the present invention is to provide a
liquid crystal display device having the aforementioned backlight unit.

In order to achieve the object of the present invention, the present invention provides a
backlight unit including a light generating unit and a storage container. The light
generating unit generates light. The storage container houses the light generating
portion, and has an intake portion for sucking outside air and an exhaust portion for
releasing internal air. In order to achieve another object of the present invention, the
present invention provides a backlight unit including a light generating unit and a storage
container. The light generating unit generates light. The storage container houses the
light generating portion, and has an intake portion for sucking outside air and an exhaust
portion for discharging internal air. In order to achieve another object of the present
invention, the present invention includes a backlight unit and a liquid crystal display
panel. The backlight unit includes a light generating unit for generating light, and a
storage container for storing the light generating unit, an intake unit for sucking outside
air, and an exhaust unit for emitting internal air. The liquid crystal display panel displays
an image using light emitted from the light generating unit. In order to achieve another
object of the present invention, the present invention includes a backlight unit and a
liquid crystal display panel. The backlight unit includes a light generating unit for
generating light, and a storage container for storing the light generating unit, an intake
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unit for sucking outside air, and an exhaust unit for emitting internal air. The liquid
crystal display panel displays an image using light emitted from the light generating unit.
According to the present invention, the thickness and weight of the backlight unit are
reduced, and the cooling effect is increased. Further, the brightness and the contrast
ratio of the backlight unit are prevented from lowering. Hereinafter, a backlight unit and
a liquid crystal display including the same according to preferred embodiments of the
present invention will be described in detail with reference to the accompanying
drawings, but the present invention is not limited or limited by the following
embodiments. 1 is an exploded perspective view of a backlight unit according to an
embodiment of the present invention, and FIG. 2 is a plan view showing a backlight unit
of FIG. 1 from the bottorm. Referring to FIGS. 1 and 2, the backlight unit 500 includes a
surface light source device 100 and a storage container 200.

The surface light source device 100 includes a reflector 110, a side wall 120, a driving
substrate 130, and a plurality of light emitting diode light sources 140. The reflection
plate 110 has a rectangular flat plate shape and reflects downward light of the light
emitted from the light emitting diode light sources 140 upward. A plurality of coupling
holes 112 are formed in the reflection plate 110 so that the light emitting diode light
source 140 can be coupled. The side wall 120 is formed at the edge of the reflector 110
so that the surface light source device 100 can be easily coupled to the storage
container 200. In the present embodiment, the side wall 120 is formed at a pair of
opposing edges of the reflection plate 110. The driving substrate 130 is arranged at a
lower portion of the reflection plate 110. A driving power source is applied to the driving
substrate 130 to light the light emitting diode light sources 140. The light emitting diode
light sources 140 are arranged in a line on the driving substrate 130 and are coupled to
the upper surface of the reflection plate 110 through the coupling holes 112. Preferably,
the light emitting diode light sources 140 include a red light emitting diode R for
generating red light, a green light emitting diode G for generating green light, and a blue
light emitting diode B for generating blue light. The red light, the green light, and the
blue light emitting diodes R, G, and B generate white light according to a predetermined
combination ratio. For example, the ratio of the number of the red light emitting diode R,
the number of the green light emitting diode G, and the number of the blue light emitting
diode B way be 2: 1: 1 or 2: 2: 1. Further, the red light, the green light, and the blue
light light emitting diodes R, G, and B may be disposed more than the numbers shown in
FIG. Alternatively, the light emitting diode light sources 140 may include a white light
emitting diede that generates white light. The storage container 200 houses the surface
light scurce device 100. The storage container 200 includes a bottom plate 210, a first
side wall 220, a second side wall 230, a third side wall 240 and a fourth side wall 250.
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The bottom plate 210 has a rectangular plate shape and includes a first driving circuit
214 and a plurality of through holes 21Z. The first driving circuit portion 214 is disposed
on the bottom plate 210 and drives the surface light source device 100. The through
holes 212 are formed in a portion excluding the portion where the first driving circuit
portion 214 is disposed, and are formed through the bottom plate 210. Through the
through holes 212, air can be moved. [n the present embodiment, the through - holes 212
serve as an intake unit in which external air is sucked. The first to fourth sidewalls 220,
230, 240, and 250 extend from the edges of the bottom plate 210 to form a storage
space and an inner space, respectively. The first sidewall 220 is disposed at one edge of
the bottom plate 210 and is preferably not perpendicular to the bottom plate 210.
Specifically, the first side wall 220 is inclined outward with respect to the bottom plate
210. Alternatively, the first sidewall 220 may be perpendicular to the bottom plate 210.
The second to fourth sidewalls 230, 240 and 250 are respectively disposed at the other
edge portions of the bottom plate 210 and are perpendicular to the bottom plate 210.
The second sidewall 230 is disposed adjacent to the first sidewall 220. The third
sidewall 240 is disposed adjacent to the second sidewall 230 and faces the first sidewall
220. The fourth sidewall 250 is disposed adjacent to the first and third sidewalls 220
and 240 and opposes the second sidewall 230. The first sidewall 220 is formed with a
plurality of fans 222a. The fans 222a are actuated to cause air to flow out of the internal
space. Accordingly, the heat generated from the surface light source device 100 is
transmitted to the outside from the inper space. In the present embodiment, the fans
Z22a function as an exhaust unit that emits internal air. The first sidewall 220 may
further include a second driving circuit portion 224.

The second driving circuit portion 224 is disposed on the first sidewall 220 and Includes
components of the apparatus having the backlight unit 100 according to the present
embodiment as a light supply part, And can be used for driving the liguid crystal display
panel. Alternatively, the second driving circuit portion 224 may be disposed on the
second to fourth sidewalls 230, 240, and 250. Meanwhile, the first to fourth sidewalls
220, 230, 240 and 250 may be coupled to the reflector 110 of the surface light source
device 100 in a hook - like manner. Hereinafter, the cooling process of the backlight unit
having the above - described structure will be described in detail with reference to the
drawings. 3 is a side view for explaining the cooling process of the backlight unit of FIG.
Referring to FIG. 3, the light emitting diode array substrate 110 of the surface light
source device 100 is driven to generate heat. The temperature of the air staying in the
internal space 260 between the surface light source device 100 and the storage
container 200 is raised by the heat. The heated air is discharged to the cutside of the
backlight unit 500 by the plurality of fans 222a formed on the first sidewall 220. When
the hot alr is discharged to the cutside of the backlight unit 1000, the pressure of the
inner space 260 is lowered. Therefore, cold air, which is cooler than the hot air in the
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inner space 260, flows from the outside of the backlight unit 500 through the through
holes 212. Accordingly, the processes of releasing the high - temperature internal air
and the low - temperature external air are continuously repeated, and as a result, the
heat generated in the surface light source device 100 is cooled by the flow of air.
Particularly, the cooling process according to the present embodiment is mainly
performed by free convection of air. That is, the temperature of the air in the internal
space 260 rises due to the heat generated in the surface light source device 100, and
the high temperature air rises upward in the internal space 260 by the convection action.
And is then discharged to the outside by the discharge ports 222a.

Then, the outside low - temperature air flows into the internal space 260 through the
through - holes 212, and the temperature is raised by the heat generated in the surface
light source device and is raised by the convection action . In this embodiment, the
through holes are formed on the bottom plate, but the through holes may be additionally
formed in the first to fourth sidewalls, and may be formed only in the first to fourth
sidewalls . That is, the through - hole may be formed in at least one of the bottom plate
and the first to fourth sidewalls. Also, in this embodiment, the fan is formed on the first
sidewall, but the fan may be additionally formed on at least one of the bottom plate and
the second to fourth sidewalls. Meanwhile, in the present embodiment, the surface light
source device including the light emitting diode is used as a light generating portion, but
an apparatus including another light source requiring cooling may alsc be applied as the
light generating portion of the present invention. According to the present embodiment,
the components that perform the cooling function directly are formed in the storage
container of the backlight unit. Therefore, the thickness and weight of the backlight unit
are reduced. In addition, the cooling effect is increased by the natural convection
phenomenon according to the operation of the compenents. Thus, the luminance and
contrast ratio of the backlight unit are prevented from lowering. 4 is an exploded
perspective view of a backlight unit according to another embodiment of the present
invention, and FIG. § is a plan view showing a backlight unit of FIG. 4 from the bottom.
Referring to FIGS. 4 and 5, the backlight unit 600 includes the surface light source
device 100 and the storage container 300. The planar light source device 100 employed
in the present embodiment has the same structure and function as the planar light
source device shown in FIG. 1, and thus a repetitive description thereof will be owmitted.
The storage container 300 houses the surface light source device 100. The storage
container 300 includes a bottom plate 310, a first side wall 320, a second side wall 330,
a third side wall 340 and a fourth side wall 350. The bottom plate 310G has a rectangular
plate shape and includes a first driving circuit portion 314 and a plurality of through
holes 312.
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The first driving circuit portion 314 is disposed on the bottom plate 310 and drives the
surface light source device 100. [ The through holes 312 are formed in a portion
excluding the portion where the first driving circuit portion 314 is disposed, and are
formed through the bottom plate 310. Through the through holes 312, air can move. In
the present embodiment, the through - holes 312 serve as an intake unit in which outside
air is sucked. The first to fourth sidewalls 320, 330, 340, and 350 extend from the
edges of the bottom plate 310, respectively, to form a storage space and an inner space.
Fach of the first to fourth sidewalls 320, 330, 340 and 350 is disposed at one edge of
the bottom plate 310 and is preferably not perpendicular to the bottom plate 310.
Specifically, the first to fourth sidewalls 320, 330, 340, and 350 are inclined outward
with respect to the bottom plate 310. Alternatively, some or all of the first through
fourth sidewalls 320, 330, 340, and 350 may be perpendicular to the bottom plate 310.
The first to fourth sidewalls 320, 330, 340, and 350 are sequentially disposed adjacent
to each other. The first sidewall 320 and the third sidewall 340 are opposed to each
other and the second sidewall 330 and the fourth sidewall 350 are opposed to each
other. A plurality of fans 322a, 332a, 342a, and 352a are formed on the first to fourth
sidewalls 320, 330, 340, and 350, respectively. The fans 322a, 332a, 342a, and 352a
are actuated to cause air to flow out of the interior space. Accordingly, the heat
generated from the surface light source device 100 is transmitted to the outside from
the inner space. In the present embodiment, the fans 322a, 332a, 342a, and 352a
function as an exhaust unit that emits internal air. The first sidewall 320 may further
include a second driving circuit portion 324. The second driving circuit portion 324 is
disposed on the first sidewall 320 and includes components of the apparatus having the
backlight unit 100 according to the present embodiment as a light supply part, And can
be used for driving the liquid crystal display panel

Alternatively, the second driving circuit portion 324 may be disposed on the second to
fourth sidewalls 330, 340 and 350. Meanwhile, the first to fourth sidewalls 320, 330,
340 and 350 may be coupled to the reflector 110 of the surface light source device 100
in a hook - like manner. Herelnafter, the cooling process of the backlight unit having the
above - described structure will be described in detail with reference to the drawings. 6
is a side view for explaining the cooling process of the backlight unit of FIG. Referring to
FIG. 6, the driving substrate 130 of the surface light source device 100 is driven to

generate heat. The temperature of the air staying in the internal space 360 between the

surface light source device 100 and the storage container 300 is raised by the heat. The
raised temperature of the air is discharged to the outside of the backlight unit 2000 by
the plurality of fans 322a, 332a, 342a, and 352a formed on the first to fourth sidewalls
320, 330, 340, When the hot air is discharged to the outside of the backlight unit 2000,

the pressure of the inner space 360 is lowered. Therefore, cold air, which is cooler than

the hot air in the inner space 360, flows from the outside of the backlight unit 2000
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through the through holes 312. Accordingly, the processes of releasing the high -
temperature internal air and the low - temperature external air are continuously
repeated, and as a result, the heat generated in the surface light source device 100 is
coocled by the flow of air. In this embodiment, the through holes are formed on the
bottom plate, but the through holes may be additionally formed in the first to fourth
sidewalls, and may be formed only in the first to fourth sidewalls . That is, the through -
hole may be formed in at least one of the bottom plate and the first to fourth sidewalls.
Further, in this embodiment, the fan is formed on the first to fourth sidewalls, but the fan
can be additionally formed on the bottom plate, and the fan can be formed on the bottom

plate and the first to fourth side walls As shown in FIG.

That is, the fan may be formed on at least one of the bottom plate and the first to fourth
sidewalls. Meanwhile, in the present embodiment, the surface light source device
including the light emitting diode is used as a light generating portion, but an apparatus
including another light socurce requiring cooling may also be applied as the light
generating portion of the present invention. According to the present ebodiment, the
components that perform the cooling function directly are formed in the storage
container of the backlight unit. In particular, the fans are formed in the various sidewalls
of the storage container to further improve the cooling function. Therefore, the
thickness and weight of the backlight unit are reduced. In addition, the cooling effect is
increased by the natural convection phenomenon according to the operation of the
components. Thus, the luminance and contrast ratio of the backlight unit are prevented
from lowering. 7 is an exploded perspective view of a backlight unit according to another
embodiment of the present invention, and Fig. 8 is a plan view showing a backlight unit
of Fig. 7 from the bottom. In the third embodiment, elements having the same structure
and function as the elements in the first embodiment are denoted by the same reference
numerals, and a detailed description thereof will be omitted. Referring to FIGS. 7 and 8,
a plurality of fans 222b are formed on the first sidewall 220. As shown in FIG. The fans
222b are operated to flow air from the outside to the inner space. Accordingly, the heat
generated in the surface light source device 100 is cooled by the low - temperature air
introduced from the outside. In the present embodiment, the fans 222b function as an
intake unit for sucking outside air. In addition, the fans 222b act as a cooler for cooling
the surface light source device 100 actively. Hereinafter, the cooling process of the
backlight unit having the above - described structure will be described in detail with
reference to the drawings. 9 is a side view for explaining a cooling process of the
backlight unit of FIG. Referring to FIG. 9, the driving substrate 130 of the surface light
source device 100 is driven to generate heat. The temperature of the air staying in the
internal space 260 between the surface light source device 100 and the storage
container 200 can be increased by the heat.
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Here, the fans 222 b inject the outside air of the low temperature backlight unit 500 into
the internal space 260 at a high speed. The injected outside air collides with a reflecting
plate 110 where heat is generated to cool the reflecting plate 110. Meanwhile, since the
outside air is introduced into the inside by the fans 222b, the internal pressure
increases. Therefore, the air in the inner space 260 is discharged to the outside of the
backlight unit 500 through the through holes 212. As a result, the inflow of the low -
temperature external air and the high - temperature internal air are continuously
repeated, and as a result, the heat generated in the surface light source 100 is cooled by
the flow of air. Particularly, the cooling process according to the present embodiment is
mainly performed by the forced convection phenomenon of the fans 222b functioning as
the cooler. That is, the low - temperature external air introduced by the fans 222b
collides with the surface light source device 100 generating heat at a high speed to cool
the surface light source device 100. { Accordingly, the fans 222a according to the first
embodiment have a passive function of discharging the hot air of the internal space 260
to the outside, whereas the fans 222b according to the present embodiment are active
Function. Generally, heat transfer effect by forced convection is greater than heat
transfer effect by natural convection phenomenon. Therefore, the cooling according to
the present embodiment can be more effective. In the present embodiment, the through
holes are formed on the botiom plate, but the through holes may be additionally formed
in the first to fourth sidewalls, and may be formed only in the first to fourth sidewalls.
That is, the through - hole may be formed in at least one of the bottom plate and the first
to fourth sidewalls. Also, in this embodiment, the fan is formed on the first sidewall, but
the fan may be additionally formed on at least one of the bottom plate and the second to
fourth sidewalls. Meanwhile, in the present embodiment, the surface light source device
including the light emitting diode is used as a light generating portion, but an apparatus
including another light socurce requiring cooling may also be applied as the light
generating portion of the present invention.

According to the present embodiment, the components that perform the cooling function
directly are formed in the storage container of the backlight unit. Therefore, the
thickness and weight of the backlight unit are reduced. In addition, the forced convection
phenomenon in accordance with the operation of the above components increases the
cooling effect. Thus, the brightness and contrast ratio of the backlight unit are prevented
from lowering. 10 is an exploded perspective view of a backlight unit according to
another embodiment of the present invention, and FIG. 11 is a plan view showing a
backlight unit of FIG. 10 from below. In the fourth embodiment, elements having the
same structure and function as the elements in the second embodiment are denoted by
the same reference numerals, and a detailed description thereof will be omitted.
Referring to FIGS. 10 and 11, a plurality of fans 322b, 332b, 342b, and 352b are formed
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on the first to fourth sidewalls 320, 330, 340, and 350, respectively. The fans 322b,

332b, 342b, and 352b can cool the heat generated from the surface light source device
100 by sucking outside air at a low temperature. In the present embodiment, the fans
322b, 332b, 342b, and 352b function as an air intake unit for sucking cutside air. In
addition, the fans 322b, 332b, 342b, and 352b function as a cooler for actively cooling

the surface light source device 100. | Hereinafter, the cooling process of the backlight
unit having the above - described structure will be described in detail with reference to

the drawings. 12 is a side view for explaining the cooling process of the backlight unit of
FIG. Referring to FIG. 12, the driving substrate 130 of the surface light source device

100G is driven to generate heat. The temperature of the air staying in the internal space
360 between the surface light source device 100 and the storage container 300 can be
increased by the heat. The fans 322b, 332b, 342b, and 352b inject outside air of the low
temperature backlight unit 600 into the internal space 360 at a high speed. The injected
cutside air collides with a reflecting plate 110 where heat is generated to cool the
reflecting plate 110.

Meanwhile, since the cutside air is introduced into the inside by the fans 322b, 332b,
342b, and 352b, the internal pressure increases. Therefore, the air in the inner space
360 is discharged to the outside of the backlight unit 600 through the through holes 312.
As a result, the inflow of the low - temperature external air and the high - temperature
internal air are continuously repeated, and as a result, the heat generated in the surface
light source 100 is cooled by the flow of air. In the present embodiment, the through
holes are formed on the bottom plate, but the through holes may be additionally formed
in the first to fourth sidewalls, and may be formed only in the first to fourth sidewalls.
That is, the through - hole may be formed in at least one of the bottom plate and the first
to fourth sidewalls. Further, in this embodiment, the fan is formed on the first to fourth
sidewalls, but the fan can be additionally formed on the bottom plate, and the fan can be
formed on the bottom plate and the first to fourth side walls As shown in FIG. That is,
the fan may be formed on at least one of the bottom plate and the first to fourth
sidewalls. Meanwhile, in the present embodiment, the surface light source device
including the light emitting diede is used as a light generating portion, but an apparatus
including another light source requiring cooling may also be applied as the light
generating portion of the present invention. According to the present erbodiment, the
components that perform the cooling function directly are formed in the storage
container of the backlight unit. In particular, the fans are formed in the various sidewalls
of the storage container to further improve the cooling function. Therefore, the
thickness and weight of the backlight unit are reduced. In addition, the forced convection
phenomenon in accordance with the operation of the above components increases the
cooling effect. Thus, the luminance and contrast ratio of the backlight unit are prevented
from lowering. Liquid Crystal Display Device Embodiment 5 Fig. 13 is an exploded
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perspective view showing a liquid crystal display device having the backlight unit of Fig.
13, the liquid crystal display device 800 includes a backlight unit 500, a liquid crystal
display panel 840, and a chassis 860.

The backlight unit 500 employed in this embodiment has the same structure and function
as those of the backlight unit shown in FIG. 1, and thus a repetitive description thereof
will be omitted. The liquid crystal display panel 840 displays an image using light
emitted from the surface light source device 100. The liguid crystal display panel 840
includes a thin film transistor (TFT) substrate 842, a liquid crystal 844, a color filter
substrate 846, and a driving module 848. The TFT substrate 842 includes a pixel
electrode (not shown) arranged in a mairix form, a thin film transistor (not shown}, a
gate line (not shown) and a data line (not shown) for applying a driving voltage to each
of the pixel electrodes . The color filter substrate 846 includes a color filter (not shown)
arranged to face the pixel electrode formed on the TFT substrate 842, and a commaon
electrode (not shown) formed on the color filter. The liquid crystal 844 is interposed
between the TFT substrate 842 and the color filter substrate 846. The driving module
848 drives the liquid crystal display panel 840. Alternatively, the second driving circuit
portion 224 may be disposed on one of the bottom plate 210 and the first to fourth side
walls 220, 230, 240, and 250 io drive the liquid crystal display panel 840. The edge of
the color filter substrate 848 is enclosed by the chassis 860 and a part of the chassis
860 is coupled to the storage container 200. The chassis 860 prevents breakage of the
liquid crystal display panel 840 which is vulnerable to an external impact and prevents
the liguid crystal display panel 840 from flowing. The liquid crystal display device 800
may further include an optical sheet 820 for improving luminance uniformity of the light
emitted from the surface light source device 100. The optical sheet 820 may include a
diffusion sheet, a prism sheet, a protective sheet, and the like. A middle chassis (not
shown} may be further provided on the optical sheet 820. The middle chassis abuis the
optical sheet 820 to press the optical sheet 820 toward the storage container 200 side.

According to the present embodiment, the components that perform the cooling function
directly are formed in the storage container of the backlight unit. Therefore, the
thickness and weight of the backlight unit are reduced. In addition, the cooling effect is
increased by the natural convection phenomenon according to the operation of the
components. Thus, the thickness and weight of the liquid crystal display including the
backlight unit are reduced, the cooling effect is increased, and the luminance and
contrast ratio are prevented from lowering. Embodiment 6 Fig. 14 is an exploded
perspective view showing a liquid crystal display device having a backlight unit of Fig.
14, the liquid crystal display device 900 includes a backlight unit 600, a liquid crystal
display panel 840, and a chassis 860. The liguid crystal display device according to this
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embodirment has the same structure and function as those of the liquid crystal display
device according to the fifth embodiment except for the backlight unit. Further, the
backlight unit 600 employed in this embodiment has the same structure and function as
the backlight unit shown in Fig. According to the present embodiment, the components
that perform the cooling function directly are formed in the storage container of the
backlight unit. Therefore, the thickness and weight of the backlight unit are reduced.
Further, by the forced convection phenomenon according to the operation of the
components, the cooling effect is increased. Thus, the thickness and weight of the liquid
crystal display device including the backlight unit are reduced, the cooling effect is

increased, and the decrease in luminance and contrast ratio is prevented.

As described above, according to the present invention, according to the present
embodiment, the components that perform the cooling function directly are formed in the
storage container of the backlight unit. Therefore, the thickness and weight of the
backlight unit are reduced. Further, the natural convection phenomenon or the forced
convection phenomenon caused by the operation of the above - mentioned components
increases the cooling effect. Thus, the thickness and weight of the liguid crystal display
including the backlight unit are reduced, the cooling effect is increased, and the
fuminance and contrast ratio are prevented from lowering. While the present invention
has been described in connection with what is presently considered to be practical and
exemplary embodiments, it is to be understood that the invention is not limited to the
disclosed embodiments, but, on the contrary, It will be understood by those skilled in the
art that various changes in form and details may be made therein without departing from

the spirit and scope of the invention.
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Notice

This translation is machine - generated. It cannot be guaranteed that it is intelligible,

accurate, complete, reliable or fit for specific purposes. Critical decisions, such as
commercially relevant or financial decisions, should not be based on machine -
translation output.

CLAIMS KR20060016469

A light generating unit for generating light; And a storage container for storing the lght
generating part and including an intake part for sucking outside air and an exhaust part
for releasing internal air.

N

The backlight unit of claim 1, wherein the storage container includes a bottom plate and
a plurality of side walls extending from an edge of the bottom plate to provide a storage
space for accommodating the light generating unit.

3. The apparatus of claim 2, wherein the sidewalls comprise a first sidewall, a second
sidewall disposed adjacent the first sidewall, a third sidewall disposed adjacent the
second sidewall and opposite the first sidewall, And a fourth sidewall disposed adjacent
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the third sidewall and opposite the second sidewall.

4. The air conditioner according to claim 3, wherein the intake portion includes at least
one through - hole formed in at least one of the bottom plate and the first to fourth
sidewalls, and the exhaust portion includes at least one of the bottom plate and the first
to fourth sidewalls & Lt; / RT1 & gt; wherein the backlight unit comprises at least one
fan formed on at least one of the plurality of light sources.

&

The backlight unit according to claim 4, wherein the through hole is formed through the
bottom plate, and the fan is formed on the first side wall.

o2

The backlight unit accerding to claim 5, wherein the first side wall is inclined ocutward

with respect to the bottom plate.

The backlight unit according to claim 4, wherein the fan is formed on the first to fourth
sidewalls, respectively.

The backlight unit according to claim 2, further comprising a first driving circuit part
disposed on one of the bottom plate and the side walls of the storage container to drive
the light generating part.

25-08-2017 2

SEC et al. v. MRI
SEC Exhibit 1031.1286
IPR2023-00254



The backlight unit according to claim 1, wherein the light generating unit is a surface
light source device.

The backlight unit according to claim 9, wherein the surface light source device includes
a light emitting diode light source.

11.

11. The backlight unit according to claim 10, wherein the surface light source device
further comprises a reflector disposed between the storage container and the light
emitting diode light source.

12.

A light generating unit for generating light; And a storage container for storing the light
generating portion and including an intake portion for sucking outside air and an exhaust
portion for discharging internal air.

13.

13. The apparatus of claim 12, wherein the containment vessel includes a bottom plate
and a plurality of side walls extending from an edge of the bottom plate to provide a
containment space for receiving the light generating unit, A second sidewall disposed
adjacent to the first sidewall, a third sidewall disposed adjacent the second sidewall and
opposite the first sidewall, and a second sidewall disposed adjacent the first and third
sidewalls, Wherein the first side wall is a first side wall.
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14.

14. The air conditioner of claim 13, wherein the exhaust unit includes at least one
through hole formed in at least one of the bottom plate and the first to fourth sidewalls
of the storage container, Wherein the at least one fan comprises at least one fan formed
on at least one.

15. The backlight unit according to claim 14, wherein the through - hole is formed
through the bottom plate, and the fan is formed on the first side wall.

16.

16. The backlight unit according to claim 15, wherein the first side wall is inclined

outward with respect to the bottom plate.

17.

14. The backlight unit of claim 13, further comprising a first driving circuit part disposed
on one of the bottom plate and the sidewalls of the storage container to drive the light
generating part.

18.

13. The backlight unit of claim 12, wherein the light generating unit is a surface light

source device including a light emitting diode light source.

19.
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19. The backlight unit of claim 18, wherein the surface light source device further
comprises a reflector disposed between the storage container and the light emitting
diode light source.

20.

A backlight unit including a light generating unit for generating light. and a storage
container for storing the light generating unit and including an intake unit for sucking
outside air and an exhaust unit for releasing internal air; And a liquid crystal display
panel for displaying an image using light emitted from the light generating unit.

21.

21. The apparatus of claim 20, wherein the containment vessel includes a bottom plate
and a plurality of sidewalls, wherein the intake section includes at least one through -
hole formed through at least one of the bottom plate and the sidewalls, A bottom plate,
and at least one fan formed on at least one of the side walls.

22.

22. The liquid crystal display of claim 21, wherein the through hole is formed through
the bottom plate, and the fan is formed on a first sidewall of the sidewalls outwardly
inclined with respect to the bottom plate.

23. The liquid crystal display of claim 22, wherein the fan is formed on each of the side
walls, and each of the side walls is inclined outward with respect to the bottom plate.

24.
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21. The liquid crystal display of claim 20, wherein the light generating unit is a surface
light source device including a light emitting diode light source.

o
J1

The liguid crystal display device according to claim 20, further comprising: a first
driving circuit part disposed on one of the bottom plate and the sidewalls for driving the
light generating part; and a second driving circuit part disposed on one of the bottom
plate and the sidewalls And a second driving circuit unit arranged on the second
substrate.

26.

286. The apparatus of claim 25, wherein the first driving circuit portion is disposed on a
bottom plate of the storage container, and the second driving circuit portion is disposed
on a first sidewall of the sidewalls that is inclined outward with respect to the bottom
plate .

27.

A backlight unit including a light generating unit for generating light, and a storage
container for storing the light generating unit and including an intake unit for sucking
cutside air and an exhaust unit for releasing internal air; And a liquid crystal display

panel for displaying an image using light emitted {from the light generating unit.

28.

28. The apparatus of claim 27, wherein the containment vessel includes a bottom plate
and a plurality of sidewalls, wherein the exhaust section includes at least one through -
hole formed through at least one of the bottom plate and the sidewalls, A bottom plate,
and at least one fan formed on at least one of the side walls.
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Modular Distributed Components for LED Backlight
Inventor: William Dunn
Technical Field
[0001] Exemplary embodiments generally relate to electrical systems for LCD

backlights.

Background of the Art

[0002] Electronic displays are now being used indoors and outdoors for a variety of
different purposes. Some of these displays have also grown substantially in size and
are now found in sizes over 55 inches in diagonal. Specifically for liquid crystal displays
(LCD), as the backlight increases in size there is also an increase in power that is
required to drive the backlight. Also, as the backlight increases in size it generates
more heat which, especially in an outdoor environment (sometimes with high ambient
temperatures), can become a concern.

[0003] FIGURE 1 illustrates one of the previous approaches for powering and
controlling an LED backlight for a large LCD display. A typical LED backlight may be
divided into several sections (panels) where each section (either a single panel or
several panels) is powered by its own power circuit. A typical power circuit usually
contains several electronic components, including a power module and inductors.
Previously, it was thought that power modules and inductors should be grouped
separately, with the resulting connections for the LEDs being routed around the edge
(perimeter or periphery) of the backlight. Thus, as shown in Figure 1, several power
modules 100 have electrical connections 110 running to a grouping of inductors 150.
Electrical connections 160 then travel around the edge of the backlight and connect with
each LED panel.

[0004] It has been found that the previous method results in a large amount of
electrical connectors (wiring) with a substantial amount of assembly time in order to

route and connect all of the wiring.
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Summary of the Exemplary Embodiments

[0005] Exemplary embodiments group the power module and inductors for various
sections of the backlight together, resulting in power assemblies. The power
assemblies are placed in a relatively close spatial relationship with the sections of the
backlight that these components actually correspond with. The electrical connections
between the power assemblies and LEDs are preferably passed through a mounting
panel and the backlight.

[0006] In some embodiments there may be a flow of cooling air which passes
immediately behind the backlight. This cooling air may be drawn from the surrounding
ambient environment and may contain various contaminates, including dust, pollen, dirt,
water vapor, smoke, etc. In these embodiments, the electrical connections may also
pass through a sealed channel (or sub-channel) within the path of the cooling air so that
there will be little or no contamination of the backlight or rear housing. In other words,
the cooling air would preferably not be permitted to enter the cavities which contain the
backlight or the power modules, video cards, hard drives, etc.

[0007] The foregoing and other features and advantages will be apparent from the
following more detailed description of the particular embodiments of the invention, as

illustrated in the accompanying drawings.

Brief Description of the Drawings

[0008] A better understanding of an exemplary embodiment will be obtained from a
reading of the following detailed description and the accompanying drawings wherein
identical reference characters refer to identical parts and in which:

[0009] FIGURE 1 is a rear view of one of the previous approaches for powering and
controlling an LED backlight for a large LCD display;

[0010] FIGURE 2 is a section view of a first embodiment;

[0011] FIGURE 3 is a section view of a second embodiment;

[0012] FIGURE 4 is a rear perspective section view of an embodiment using a
plurality of ribs between the backlight and the panel for mounting the power modules;
[0013] FIGURE 5 is a front perspective section view of an embodiment using a
plurality of ribs between the backlight and the panel for mounting the power modules;
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[0014] FIGURE 6 is a rear perspective section view showing electrical connectors
passing through a sub-channel; and

[0015] FIGURE 7 is a rear view of an exemplary embodiment for powering and
controlling an LED backlight.

Detailed Description

[0016] FIGURE 2 provides a sectional view of an exemplary embodiment. Several
power assemblies 200 (preferably power modules with the associated inductors) have
their electrical connections 225 (ex. conduction lines) passing through a mounting panel
210 and connected to the backlight 250. The backlight 250 in this embodiment includes
a plurality of illumination devices 32 which are mounted on a plurality of panels 30 and
31. In an exemplary embodiment, the illumination devices 32 would be LEDs and the
panels 30 and 31 would be a PCB and more preferably a metal core PCB. The
connection with the backlight 250 may be on the front or rear of the backlight 250.
[0017] FIGURE 3 provides a sectional view of another embodiment. Again, Several
power assemblies 200 (preferably power modules with the associated inductors) have
their electrical connections 225 passing through a mounting panel 210 and connected to
the backlight 250. In this embodiment, a cooling channel 270 is placed immediately
behind the backlight 250. An optional thermally conductive plate 280 may be in thermal
communication with the backlight 250 so that heat from the backlight 250 may be
transferred to the thermal plate 280. Alternative embodiments may simply allow the
cooling air 20 to contact the rear surface of the backlight 250 (without using an
additional thermal plate 280). A path of cooling air 20 may be directed along the cooling
channel 270 so that heat from the thermal plate 280 (or backlight 250 if thermal plate
280 is not used) may be transferred to the cooling air 20 and removed from the display.
[0018] When using the cooling channel 270, the pass through apertures 290
(locations where the electrical connections 225 pass through the mounting panel 210,
thermal plate 280, and/or backlight 250) may provide an opportunity for contaminates
which are present within the cooling air 20 to enter the display housing or the backlight.
This may be undesirable, as it may cause damage to the display components or affect
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the image quality of the display. Thus, it may be desirable to seal the pass through
apertures 290 to ensure that contaminates do not enter the display housing or backlight
areas of the display. This may be accomplished by using grommets, which are typically
comprised of a soft plastic where they are designed to fit tightly around the electrical
connections. Alternatively, or in addition to the grommets, the pass-through points 290
may be sealed with a sealant, for example silicon, glues, or caulk-type material. Still
alternatively, a sealed sub-channel can be provided within the main cooling channel 270
which would allow the electrical connections to pass through without the fear of
contamination from the cooling air 20. The sealed sub-channel may reduce the
assembly time for the display as grommets would not have to be inserted nor would
each pass-through point require sealant (although it could be used if desired).

[0019] FIGURE 4 is a rear perspective section view of an embodiment using a
plurality of ribs 15 between the backlight 250 and the mounting panel 210. The plurality
of ribs 15 may define a number of sub-channels within the main cooling channel 270
defined between the backlight 250 and the mounting panel 210. A power assembly 200
is shown attached to the mounting panel 210. In an exemplary embodiment, the
mounting panel 210 would provide a gaseous and contaminate barrier between the side
containing the ribs 15 and the side containing the power assembly 200 and any other
relatively sensitive electronic components. If the plate 210 provides an adequate
barrier, ambient air may be ingested as cooling air 20 and the risk of contaminates
entering the side of the plate 210 containing the sensitive electronic components may
be reduced or eliminated.

[0020] Figure 4 also provides one example of an inlet aperture 25 which accepts the
cooling air 20 and directs it along the ribs 15. One or more fans 26 may be used to
draw the air 20 into the inlet aperture 25 and through the ribs 15. In some
embodiments, the air 20 may be air conditioned before it is directed along the ribs 15.
In some embodiments, the inlet aperture 25 may contain a filter in order to remove any
particulate from the air 20. Although shown adjacent to the inlet aperture 25, the fans
26 could alternatively be placed adjacent to an outlet aperture, or adjacent to both the
inlet and outlet apertures.
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[0021] One or more of the sub-channels created by the ribs 15 may be sealed to allow
the electrical connections for the power modules to pass through, without risking
contamination from the cooling air 20. The ribs 15 shown in this embodiment contain a
hollow rectangular cross-section, but this is not required. Other embodiments may
contain ribs with I-beam cross-sections, hollow square cross-sections, solid rectangular
or solid square cross-sections, ‘T’ cross-sections, ‘Z' cross-sections, a honeycomb
cross-section, or any combination or mixture of these. The ribs 15 are preferably
thermally conductive and in thermal communication with the backlight 25, but this is not
required. In an exemplary embodiment, the ribs 15 would be metallic.

[0022] FIGURE 5 is a front perspective section view of an embodiment using a
plurality of ribs 15 within the channel defined between the backlight 250 and the
mounting panel 210. The backlight 250 in this embodiment includes a plurality of
illumination devices 32 which are mounted on a plurality of panels 30 and 31. In an
exemplary embodiment, the illumination devices 32 would be LEDs and the panels 30
and 31 would be a PCB and more preferably a metal core PCB. On the surface of the
panels 30 and 31 which faces the ribs 15 there may be a thermal plate 280. In an
exemplary embodiment, the thermal plate 280 would be metallic and more preferably
aluminum. It is preferred that the ribs 15 are in thermal communication with the thermal
plate 280. Cooling air 20 may again be forced along the ribs 15 in order to remove heat
from the backlight assembly 250. Of course, this could also occur through natural
convection.

[0023] FIGURE 6 is a section view showing electrical connections 225 passing
through a sub-channel 18 which is defined by the space enclosed by the ribs 16 and 17,
thermal plate 280, and mounting panel 210. The electrical connections 225 may enter
the sub-channel 18 though pass-through apertures 290. The electrical connections 225
may establish electrical communication between the backlight 250 and the power
assembly 200. The electrical connections 225 connect with the backlight 250 at
connection point 300 while connecting with the power assembly 200 at connection point
310. In this embodiment, the portion of the inlet aperture which is adjacent to sub-
channel 18 may be blocked so that cooling air cannot enter the sub-channel 18. This
prevents any contaminates which may be present within the cooling air from entering
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either of the pass-through apertures 290. Thus, as long as the sub-channel 18 is
properly sealed from the adjacent sub-channels, blocking the inlet of the channel 18
may reduce the risk of contaminates from the coocling air entering the pass-through
points 290 and sensitive portions of the display. The sub-channel 18 may be blocking
by using any type of blocking device/method including but not limited to: placing a plug
(plastic, rubber, fabric, or any combination) at the entrance of the sub-channel, blocking
the entrance with adhesive, blocking the entrance with double-sided tape or adhesive-
backed substrate, welding a cover plate to cover the entrance, and attaching a cover
plate with mechanical fasteners or adhesives.

[0024] FIGURE 7 is a rear view of an exemplary embodiment for powering and
controlling an LED backlight for a large LCD. A plurality of power supplies 400 with the
associated inductors 410 (i.e. power assemblies) have electrical connections 450 (ex.
conduction lines) passing through a mounting panel 210 and connected to the backlight.
The exemplary designs herein allow for a backlight to be connected with power
assemblies using only a minimal amount of wiring as well as a minimal amount of
assembly time. Furthermore, the exemplary embodiments ensure that a clean,
contaminate free environment is maintained between the LED controlling electronics
and the LED backlight.

[0025] It should be noted that although 4 power assemblies are shown, embodiments
may use more or less than 4 power assemblies with any particular arrangement. The
size and type of display/backlight may control the actual number of power assemblies
used.

[0026] Further, it should be noted that the drawings herein are not necessarily drawn
to scale. For the sake of simplicity and clarity, some components may be shown
enlarged or simplified for explanatory purposes.

[0027] Having shown and described preferred embodiments, those skilled in the art
will realize that many variations and modifications may be made to affect the described
embodiments and still be within the scope of the claimed invention. Additionally, many
of the elements indicated above may be altered or replaced by different elements which
will provide the same result and fall within the spirit of the claimed invention. It is the
intention, therefore, to limit the invention only as indicated by the scope of the claims.

SEC et al. v. MRI
SEC Exhibit 1031.1322
IPR2023-00254



WO 2011/072217 PCT/US2010/059878

CLAIMS

1. A system for powering a LED backlight comprised of several backlight panels, the

system comprising:
a mounting panel placed adjacent to the LED backlight;

a power module in electrical communication with at least one backlight panel and

attached to the mounting panel;

further power modules in electrical communication with the remaining backlight
panels and attached to the mounting panel; and

wherein the electrical communication is provided by conduction lines which pass

through both the mounting panel and the LED backlight.

2. The LED backlight powering system of claim 1 further comprising:
a thermally conductive plate attached to the LED backlight; and

a fan positioned to draw cooling air across the thermally conductive plate.

3. The LED backlight powering system of claim 1 further comprising:

a cooling channel defined by the space between the LED backlight and the

mounting plate; and

a fan positioned to force cooling air through the cooling channel.

4. The LED backlight powering system of claim 3 further comprising:
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a sub-channel within the cooling channel and containing the conduction lines.

5. The LED backlight powering system of claim 4 further comprising:

a blocking device placed within the sub-channel to block cooling air from passing

through the sub-channel.

6. A LED backlight system comprising:
a printed circuit board (PCB) having a front and rear side;
a plurality of LEDs on the front side of the PCB;
a mounting plate adjacent to the rear side of the PCB;
an electrical power assembly mounted to the mounting plate;
a first pass through aperture located on the PCB;
a second pass through aperture located on the mounting plate; and

electrical connections between the power assembly and LEDs which pass
through the first and second pass through apertures.

7. The LED backlight system of claim 6 further comprising:
a thermally conductive plate attached to the rear side of the PCB; and

a fan positioned to force cooling air over the thermally conductive plate.
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8. The LED backlight system of claim 6 further comprising:

a cooling channel defined by the space between the rear side of the PCB and the
mounting plate; and

a fan positioned to draw cooling air through the cooling channel.

9. The LED backlight system of claim 8 further comprising:

a sub-channel within the cooling channel and containing the first and second

pass through holes and electrical connections.

10. The LED backlight system of claim 9 wherein:

the sub-channel is defined by the rear side of the PCB, mounting plate, and a
pair of ribs which connect between the rear side of the PCB and mounting
plate.

11. The LED backlight system of claim 9 further comprising:

a blocking device placed within the sub-channel to block cooling air from passing

through the sub-channel.

12. The LED backlight system of claim 10 wherein:

the pair of ribs are thermally conductive and in thermal communication with the
rear side of the PCB.
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13. A LED backlight system comprising:

a plurality of LEDs mounted on a substrate having a front and rear side;

a mounting plate spaced apart from the rear side of the substrate and
substantially parallel to the substrate;

a plurality of ribs interposed between the mounting plate and rear side of the
substrate and in thermal communication with the substrate;

a fan positioned to draw cooling air between the plate and substrate and along
the ribs;

an electrical power assembly mounted to the mounting plate;
a first pass through aperture located on the substrate;
a second pass through aperture located on the mounting plate; and

electrical connections between the power assembly and LEDs which pass
through the first and second pass through apertures.

14. The LED backlight system of claim 13 wherein:
the substrate is a metal core printed circuit board.

15. The LED backlight system of claim 13 wherein:
the ribs are metallic.

16. The LED backlight system of claim 13 further comprising:
one rib which contains a hollow cross-section that is aligned with the first and
second pass through apertures so that the electrical connections may

pass through the hollow cross-section of the rib.

17. The LED backlight system of claim 13 wherein:

10
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the first and second apertures are located between a pair of ribs.

18. The LED backlight system of claim 17 further comprising:
a blocking device placed between the pair of ribs which contain the first and
second apertures to prevent cooling air from passing through.

11
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Apparatus and Method for Reducing the Thermal
Inertia of an Electronic Display

Inventors: John Schuch and Rick De Laet

Technical Field
[0001] Exemplary embodiments generally relate to systems and methods for
anticipating a temperature rise in an electronic display and reducing the thermal inertia

of the display.

Background of the Art

[0002] Improvements to electronic displays now allow them to be used in outdoor
environments for informational, advertising, or entertainment purposes. While displays
of the past were primarily designed for operation near room temperature, it is now
desirable to have displays which are capable of withstanding large surrounding
environmental temperature variations. For example, some displays are capable of
operating at temperatures as low as -22F and as high as 113 F or higher. When
surrounding temperatures rise, the cooling of the internal display components can
become even more difficult.

[0003] Additionally, modern displays have become extremely bright, with some
backlights producing 1,000-2,000 nits or more. Sometimes, these illumination levels
are necessary because the display is being used outdoors, or in other relatively bright
areas where the display illumination must compete with other ambient light. In order to
produce this level of brightness, illumination devices and electronic displays may

produce a relatively large amount of heat.
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[0004] Still further, in some situations radiative heat transfer from the sun through a
front display surface can also become a source of heat. In some locations 800-1400
Watts/m? or more through such a front display surface is common. Furthermore, the
market is demanding larger screen sizes for displays. With increased electronic display
screen size and corresponding front display surfaces, more heat will be generated and
more heat will be transmitted into the displays.

[0005] Exemplary modern displays have found some effective means for cooling the
electronic displays which may be used in high ambient temperatures and/or in direct
sunlight. Some modern displays may move some type of cooling gas with a fan
assembly, either circulating within the display (closed loop) or passing through the
display (ingested/exhausted or open loop). Typical designs would measure the
temperature within the display and engage the cooling fans once the temperatures
within the display reach a predetermined threshold. However, it has been found that
electronic displays typically have a large amount of thermal inertia and large amounts of
power are required to reverse the increase in temperature and cool the display. In
other words, it is much harder and requires much more energy to cool the display once
the temperature within the display has actually risen. Energy consumption has become
a major concern with large electronic displays and it is desirable to limit and/or reduce
their overall energy consumption as much as possible without effecting its performance.
[0006] Thus, itis now desirable to predict when and to what extent the display will rise
in temperature, and preemptively engage the cooling fans so that the cooling gas can

begin flowing and mitigate any potential rise in temperature.
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Summary of the Exemplary Embodiments

[0007] Thus, it has been discovered that the exposure of the front display surface
and/or housing to sunlight is a typical cause of many internal temperature rises within
the display. This discovery has led to a potential relationship between a measurement
of the amount of ambient light and a potential temperature rise within the display. The
exemplary embodiments herein use the data from an ambient light sensor in order to
apply a correction factor to the actual temperature data and/or the fan speeds in order
to anticipate a rise in temperature and reduce its impact on the display.

[0008] The temperature sensors may be placed in one or more places within the
display. Typically, the temperature sensors are placed in close proximity to one or
more components that are known to increase in heat during operation (especially in
high ambient temperatures and/or direct sunlight). In some embodiments, the
temperature sensors are placed within or near the image assembly, on or in close
proximity to one or more power modules, and/or near the backlight (if using a display
type that requires a backlight, ex. liquid crystal displays). The fans are typically oriented
so that they can force or draw cooling gas over these components (as well as others).
The fans, temperature sensors, and ambient light sensor may be in electrical
communication with a microprocessor (or other appropriate electronic control) so that a
correction factor can be applied to the data from the temperature sensors so that the
system ‘thinks’ it has already increased in temperature. Alternatively, the
microprocessor could simply direct the fans to increase in speed depending on the data

from the ambient light sensor.
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[0009] The foregoing and other features and advantages will be apparent from the
following more detailed description of the particular embodiments of the invention, as

illustrated in the accompanying drawings.

Brief Description of the Drawings

[0010] A better understanding of an exemplary embodiment will be obtained from a
reading of the following detailed description and the accompanying drawings wherein
identical reference characters refer to identical parts and in which:

[0011] FIGURE 1A shows an electrical block diagram for an exemplary display which
contains a basic embodiment of the cooling system.

[0012] FIGURE 1B shows an electrical block diagram for an exemplary display which
contains an embodiment of the cooling system for cooling a LCD.

[0013] FIGURE 2 shows a pair of example graphical relationships between the
ambient light sensor data and the temperature correction factor.

[0014] FIGURE 3 shows a pair of example graphical relationships between the
corrected temperature sensor data and the fan speed.

[0015] FIGURE 4 shows a flow chart for the logic in operating an exemplary system or
the steps in practicing an exemplary method.

[0016] FIGURE 5 shows a pair of example graphical relationships between the
representative temperature sensor data and the fan speed.

[0017] FIGURE 6 shows a pair of example graphical relationships between the

ambient light sensor data and a fan speed correction factor.
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[0018] FIGURE 7 shows a flow chart for the logic in operating another exemplary

system or the steps in practicing another exemplary method.

Detailed Description

[0019] FIGURE 1A shows an electrical block diagram for an exemplary display 100
which contains an embodiment of the cooling system. In this embodiment, an
electronic image assembly 10 is placed behind a front display panel 12 (which may be
used to protect the electronic image assembly 10 from damage). The electronic image
assembly 10 shown here could be used with any type of electronic assembly for
generating an image, including but not limited to: LCD, organic light-emitting diode
(OLED), plasma, light emitting polymer (LEP), LED, or electroluminescent display.
[0020] An ambient light sensor 15 may be placed near the front portion of the display
relatively close to the front display panel 12. The electronic image assembly 10 and the
ambient light sensor 15 may be in electrical communication with a signal backplane 31.
A display controller assembly 24 may be electrical communication with the signal
backplane 31 and may contain several electronic components for controlling the various
operations of the display.

[0021] A power backplane 20 may be in electrical communication with the signal
backplane 31. One or more power modules 22 may be in electrical communication with
the power backplane 20. In some embodiments, the signal backplane and power
backplane may be combined into a single backplane to provide various electrical
connections and communication to portions of the display. In other embodiments, there

may be more backplanes in addition to the signal and power backplanes shown in this
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embodiment. In this embodiment, because there is electrical communication between
the signal backplane 31 and the power backplane 20, components which are shown as
being in electrical communication with either backplane could easily be shown or
described as in electrical communication with the other backplane. The backplane
designs which are shown are simply a suggestion and are not required.

[0022] A fan assembly 40 may be placed in electrical communication with the power
backplane 20. The fan assembly 40 may be positioned so that it can force cooling gas
over one or more components that are known to increase in heat during operation
(especially in high ambient temperatures and/or direct sunlight). A temperature sensor
35 may be placed in electrical communication with the signal backplane 31. The
temperature sensor 35 may also be positioned so that it can measure the temperature
of one or more components that are known to increase in heat during operation
(especially in high ambient temperatures and/or direct sunlight). A power input 28 may
be connected to the power backplane 20 in order to supply power to the display.

[0023] The display controller assembly 24 may include several different components
including, but not limited to a video receiving unit, decompressor, buffer, timing and
control board, and display interface board (DIB). The display controller assembly 24
may also include a microprocessor or CPU for performing the logic to operate the
exemplary embodiments herein. Thus, the temperature sensor 35, fan assembly 40,
and ambient light sensor 15 may be in electrical communication with a microprocessor

or CPU (located within the display controller assembly 24).
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[0024] A video input 25 accepts the video data from a video source and may connect
to the signal backplane 31 or may connect directly to the display controller assembly
24.

[0025] FIGURE 1B shows an electrical block diagram for an exemplary display 110
which contains an embodiment of the cooling system for cooling a LCD. In this
embodiment, a backlight 60 is placed behind a liquid crystal assembly 50. One or more
temperature sensors 30 are placed on or near the backlight 60 and in electrical
communication with the signal backplane 31. Further, one or more temperature
sensors 36 are placed on or near the power modules 22. In this embodiment, a first fan
assembly 42 is placed to force or draw cooling gas over the backlight 60. Also in this
embodiment, a second fan assembly is placed to force or draw cooling gas over the
power modules 22. Because the power modules 22 and the backlight 60 may increase
in temperature as well as cool in different manners, it may be advantageous to use
individual fan assemblies to cool each component, as shown here.

[0026] FIGURE 2 shows a pair of example graphical relationships between the
ambient light sensor data and the temperature correction factor. Thus, in one
embodiment of the system and method, the ambient light sensor data is used to
calculate a temperature correction factor, which can be used to modify the actual
temperature sensor data. As shown in Figure 2, a linear relationship 200 may be used
to calculate a temperature correction factor from a given value for the ambient light
sensor data. For the linear relationship 200, the temperature correction factor
increases linearly as the ambient light sensor data increases. Alternatively, a non-linear

relationship 250 may be used to represent this data. The precise relationship may be
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selected depending on the particular electronic display and its desired operating
conditions. The precise relationship can be determined through experimentation or
simply by selecting a min/max and using linear interpolation. In general, as the amount
of ambient light increases it becomes more likely that the internal components of the
display will also increase in temperature. Accordingly, as the amount of ambient light
increases a larger temperature correction factor is applied to the temperature sensor.

[0027] FIGURE 3 shows a pair of example graphical relationships between the
corrected temperature sensor data and the fan speed. The term ‘corrected
temperature data’ is used here to represent the values which result from applying the
temperature correction factors to the actual temperature data (i.e. modifying the actual
temperature data by the correction factor. This could be done by any mathematic
operation. In a basic embodiment, the temperature correction factors may simply be
added to the actual temperature data). The fan speed can be adjusted in a number of
ways depending on the corrected temperature data. Here, a linear relationship 300 is
shown where the fan speed increases linearly as the corrected temperature increases.
Further, a non-linear relationship 350 can also be used to represent the desired fan
speeds for each corrected temperature. In general, the fan speeds increase as the
corrected temperature data increases. The precise relationship can be determined
through experimentation and/or theory or simply by selecting a min/max and using
linear interpolation. It should be noted that the values for the x and y axis on both
Figure 2 and Figure 3 were simply selected as examples and should not be used to
imply that the operating conditions would only occur within these values or that an

exemplary system could only handle data values within this range.
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[0028] FIGURE 4 shows a flow chart for the logic in operating an exemplary system or
the steps in practicing an exemplary method. Initially, the data from the temperature
sensor(s) and ambient light sensor is collected. As discussed in reference to Figures
1A-1B above, there may be several temperature sensors located in several places
throughout the display. When multiple temperature sensors are used, an average
value may be calculated from the various sensors or a maximum value may be selected
as the representative data for the system (herein ‘representative temperature data’).
Based on the data from the ambient light sensor, a temperature correction factor may
be selected. The temperature correction factor may be selected by using one of the
relationships shown and described in reference to Figure 2, or anything similar. Next,
the selected temperature correction factor may be applied to the representative
temperature measurement. In general, the temperature correction factor is added or
multiplied to the representative temperature measurement in order to create the
corrected temperature data. As shown in Figure 2, for some values of the ambient light
sensor data, the temperature correction factor may be zero. Obviously, in this case
there is no requirement that the temperature correction factor is applied to the
representative temperature data since the correction factor is zero and this step may
not be performed.

[0029] Once a corrected temperature value has been calculated, the fan speed may
be selected based on this corrected value. The fan speed may be selected based on
one of the relationships discussed in reference to Figure 3 above. Thus, the
temperature correction factor may cause the fan to run at a higher speed given the

higher amount of ambient light that is contacting the display. The higher fan speeds
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can be used to increase the cooling ability of the display prior to letting the heat from
the ambient light transfer into the interior of the display. By preemptively engaging the
fans at a higher speed, the temperature increase due to high ambient light levels can
be slowed or eliminated in an efficient manner, reducing the power consumption of the
display and the wear/tear on fans and other electronics.

[0030] FIGURE 5 shows a pair of example graphical relationships between the
representative temperature sensor data and the fan speed. Here, this graphical
relationship is similar to that of Figure 3 with the notable exception that the fan speed is
dependent upon the actual representative temperature data and not the corrected
temperature data. Again, the fan speed can be adjusted in a number of ways
depending on the representative data from the temperature sensor(s). Here, a linear
relationship 500 may be used where the desired fan speed increases linearly as the
temperature increases. Further, a non-linear relationship 550 can also be used to
represent the desired fan speeds for each temperature measurement. In general, the
desired fan speeds increase as the temperatures increase. The precise relationship
can be determined through experimentation or simply by selecting a min/max and using
linear interpolation.

[0031] FIGURE 6 shows a pair of example graphical relationships between the
ambient light sensor data and a fan speed correction factor. Thus, in this embodiment
a fan speed correction factor is used instead of a temperature correction factor. The
fan speed correction factor may simply be a percentage of the desired fan speed
(determined above in reference to Figure 5). Thus, when the ambient light values are

high, it may be desirable to increase the fan speed by 20%-30%. In one example, the

10

SEC et al. v. MRI
SEC Exhibit 1031.1344
IPR2023-00254



WO 2011/150078 PCT/US2011/037931

fan speed correction factor increases linearly 600 as the ambient light sensor data
increases. In another example, the fan speed correction factor increases non-linearly
650 as the ambient light sensor data increases.

[0032] It should again be noted that the values for the x and y axis on both Figure 5
and Figure 6 were simply selected as examples and should not be used to imply that
the operating conditions would only occur within these values or that an exemplary
system could only handle data values within this range.

[0033] FIGURE 7 shows a flow chart for the logic in operating another exemplary
system or the steps in practicing another exemplary method. Initially, the data from the
temperature sensor(s) is collected. As discussed in reference to Figures 1A-1B and 4
above, there may be several temperature sensors located in several places throughout
the display. When multiple temperature sensors are used, an average value may be
calculated from the various sensors or a maximum value may be selected as the
representative data for the system (herein ‘representative temperature data’). Based
on the representative temperature data, a desired fan speed may be selected. The
desired fan speed may be selected by using one of the relationships shown and
described in reference to Figure 5. Next, the data from the ambient light sensor is
gathered and used to determine a fan speed correction factor. The fan speed
correction factor may be selected by using one of the relationships shown and
described in reference to Figure 6. Finally, the fan speed correction factor may be
applied to the desired fan speed to account for the high levels of ambient light (provided

that the fan speed correction factor is greater than 0%).
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[0034] As shown in Figure 1B, there may be multiple fan assemblies placed
throughout the display. In these embodiments, there may be a control system for each
fan assembly or even each fan. Further, each control system may have independent
parameters. Thus, in reference to Figure 1B, the logic which controls fan assembly 42
for cooling the backlight 60 may be different than the logic which controls fan assembly
43 for cooling the power modules 22.

[0035] Any number of gaseous matters may be used as the cooling gas described
herein. The cooling gas may be circulating around the display, ingested into the display
and exhausted, and/or circulated through the display. In some embodiments, the
cooling gas may be ambient air which is ingested into the display. In some
embodiments, the cooling gas may be ambient air which has been air conditioned prior
to being ingested into the display.

[0036] Having shown and described preferred embodiments, those skilled in the art
will realize that many variations and modifications may be made to affect the described
embodiments and still be within the scope of the claimed invention. Additionally, many
of the elements indicated above may be altered or replaced by different elements which
will provide the same result and fall within the spirit of the claimed invention. It is the

intention, therefore, to limit the invention only as indicated by the scope of the claims.
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CLAIMS

What is claimed is:

1. An apparatus for reducing the thermal inertia of a component within an electronic
display where an ambient light sensor is used to measure ambient light contacting the
display, a temperature sensor is used to measure the temperature of the component,

and a fan is used to force cooling gas over the component, characterized by:

a microprocessor in electrical communication with the ambient light sensor, fan,
and temperature sensor and adapted to increase the speed of the fan
when a substantial increase in ambient light levels is measured but prior

to a substantial increase in temperature measurement.

2. The apparatus of claim 1 wherein:

the microprocessor applies a fan speed correction factor to the fan in response

to ambient light measurements.

3. The apparatus of claim 1 wherein:

the microprocessor applies a temperature correction factor to the temperature

sensor data in response to ambient light measurements.

4. The apparatus of claim 1 wherein:
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the component having a reduction in thermal inertia is a backlight.

5. An electronic display assembly comprising:

an electronic image assembly;

a backplane in electrical communication with the electronic image assembly;

an ambient light sensor producing a signal,

a power module in electrical communication with the backplane;

a fan placed to force cooling gas over the power module;

a temperature sensor producing a signal and placed to measure the temperature

of the power module; and

a microprocessor which receives the ambient light sensor signal and
temperature sensor signal and uses both signals to control the speed of

the fan.

6. The electronic display of claim 5 wherein:

the electronic image assembly is a backlit liquid crystal display.

7. The electronic display of claim 5 wherein:
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the electronic image assembly is a OLED display.

8. The electronic display of claim 7 further comprising:

a second fan placed to force cooling gas over the backlight.

9. The electronic display of claim 8 further comprising:

a second temperature sensor producing a signal and placed to measure the

temperature of the backlight.

10. The electronic display of claim 9 wherein:

the microprocessor also receives the second temperature sensor signal and
uses the ambient light sensor signal and second temperature sensor

signal to control the speed of the second fan.

11. The electronic display of any one of claims 5-10 wherein:

the ambient light sensor is positioned to measure the ambient light contacting

the electronic image assembly.
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12. A method for reducing the thermal inertia of an electronic display, the method

comprising the steps of:
measuring the ambient light contacting the display;
measuring a temperature within the display;

selecting a temperature correction factor based on the ambient light

measurement;

applying the temperature correction factor to the temperature measurement to

produce corrected temperature data;
selecting a fan speed based on the corrected temperature data; and

driving the cooling fan at the selected fan speed.

13. The method of claim 12 wherein:

the temperature measurement is performed near a power module which powers

the electronic display.

14. The method of claim 12 wherein:

the temperature measurement is performed near a backlight component of the

electronic display.
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