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(57) Abstract: Disclosed are a combined structure of a front frame (70) and a middle frame (50) for a liquid crystal display device
(1), and a liquid crystal display device (1) having the combined structure. The combined structure comprises: a front frame (70), at
least one front frame sidewall (71) thereof comprising at least one first projecting portion (711) and at least one first notch portion
(712), with the first projecting portion (711) and the first notch portion (712) being distributed alternately; and a middle frame (50),
a middle frame sidewall (51) which corresponds to the front frame sidewall (71), comprising at least one second projecting portion
(511) and at least one second notch portion (512), with the second projecting portion (511) and the second notch portion (512) being
distributed alternatively; wherein the first projecting portion (711) is correspondingly inserted into the second notch portion (512),
and the second projecting portion (511) is correspondingly inserted into the first notch portion (712), so that the front frame (70) is
fixedly connected to the middle frame (50). In the combined structure, the thickness of the front frame sidewall (71) and the gap
between the front frame (70) and the middle frame (50) are reduced, a narrower frame of the liquid crystal display device (1) is
achieved relatively easily, and the front frame sidewall (71) is in direct contact with a back plate sidewall (11, 12) provided with a
light source (40), thereby improving the heat dissipation performance of the liquid crystal display device (1).

67) HE.



WO 2014/172999 A1 W00V A0 A EREAR AR

BY, KG, KZ, RU, TJ, TM), BX ¥ (AL, AT, BE, BG, ZAERAL:
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU. N e s A B

’ B > » ) > B, I, > > > > PR ES 4 7 -4 R
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, O BRI S CR2I5 21 2% G))
RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG,
CL CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD,
TG)o

— R SR RS (D) JIETHE (70) FIFHHE (50) ASLEEM, URBEBEIZESE/MIE S D REE

(1, 8BF: §itE (700 , HED—piEME (7)) BEEDS —F—MHE (711) MEDS—F RO
(712) , F—rMEE (711) FE—FRIOE (712) RS, PHE (500 , SRATHEMIEE (71D X2 E A AEM]
B (51) RFEEDS—B ZMEE (511) MED—FE O (512) , B MEE (511) S O3
(512) MDA, Hd, B mHE (711D 5HE RO (512) WMNIES, BN EE (511) 55—
H# (712) XRAES, DMERTHE (700 FIRHE (500 [EEiER. EZAGE/T, W/ TRTENE: (71) /)
JEFE R RTHE (70) FOFPHE (50) Z[HAMEIRR, BB SHLIR S EREE (1) KEQEL, I HRTfEm e
(7)) HEGWELE (40> FIEHMEE (11, 12) #4, RE TS SRER (D B8,



10

15

20

25

WO 2014/172999 PCT/CN2013/078186

Wk B B R ATAE o P AE A LR A 45 A

Hi AR,
AP S i W R B AR A . B BRI, P SRR TR BE S HL
HAE R R HE A 2H A S5 4

HREAR

Wi WoR$E s (LCD, Liquid Crystal Display) HAEER. YLOHE. T4
31 é?{kﬁ;ﬁEﬁi PRI 3 1 2 BN o BT MO o3 R N H 0
B e, AT O . W W s AR AE, JLr, e S
&@.EL%WHM ni AR E T A 2 B, BBt m 15
I CIR A bh TR, AR A s TR i s 55
SR BEAE VR i W /s R 8 2 P B R AN R e, A5 M BEvh ok — Rl sy,
R I AE RIS e 70 R RV ﬁT%Emmﬁ¢ H A, Sl R H T
VRS A R R A AEAL, JLrp, S MOV B A T A
Fohi, (SIS TR LR E A Aﬂﬁ&@%ﬂﬁﬁﬁﬁﬁﬁ% T
Sy ML —EEAN R 5 MOk i e o A4k, (HE LA AR P A
N, ANBENN R FEK
RUAR

N T iR IR BT SORAAE R IR, AR W) H ROAE F 32 0Pl s
BEE N ILTRERT TP HE R 20 & S

MRYEAS W), $ROET PR o B A AR AR R 2
giky, HALHE: e, H2A-priEfBe i 2 s e S5
B ETES, PrIS HE A PTRR B D RA R A PR, 5 P ad i A )
X I AR HPRE A R A % 2 /D535 T ORI D5 T L, TR AR T R
AT I 56 B LVROATR) o3 A s Ferb, PO 8™ P P 3 535 0 10 s et A
B PREE T RS IR S - B DA S, DA AT PR [ I R

BEAk, Prig b HEOEE b v 2D O, B RO R . Y I
Fif A8 TN O T AR A T AR M (A 22 D S = R, PO = R A BT

1



10

15

20

25

WO 2014/172999 PCT/CN2013/078186

IBCAAE DU ARORT A HE [ S 3 7%
SRSk, PrIR HHE ROAS T TR .

MRYEAS IR oIy, $ROE T PR g B, AR Wi, W
—WCEEE] JeG WIS RIN BRI, AR ORI E
DSR2 by P, BT E A5 AR g
FEEAAR . FERAE AR B € T ITB A A A, AR 2 b P HE I RE AL T
Z/b 5 T O DS TR R, IR S T AR TR A i A
)3 WO s AR, WP HEZ By FTHE, 5 P ad rhoHE (RS . F) A A
BEALE 22 /D — 38— H AN 2 /D — Sl I, I S — Yt R T a2 —
LVERARTR) AT s B 28— - B IR 58— LG Nl 15, I 28— ™t 0
55 I 58— W I FRS BA 5, DA R AE AT oM [ S e, 0 Rt 7 T AR
[ € o

BEAh, prig P HEM S b AT 20— WA, 5 Il R (B X B ) T IR
RO T AR BE (3% 2 /D — S = M L TR SR = R A PTIRCRAE h, A
A AR P HE [ S S 752

BEAk, Bk FeR o kot AR .
BEAh, Brd St o 3 e R o
BEAh, PrdSEARE oA WO AR P B S

BEAk, Ik rhHERIAS O 2

AT W R 7 2 K LR RE AT PP HE A A5 0, S 1 RITHE () B ) )5
JE VLR AT RERT Fp A 2 TR A TRI B, PTO b SEBILAR  d 7 2 B ) A T AL, )
I 3o LTI, AR s B RO LBR R S RIS 5, LA e
EAR S BAOCIRRTT BB R A, BN IR R L o R A HICAE

B P 5 B

B 1 73 HEORR e AR i 1 ) SIZ 051 ) 980 ot S 7 2 ) 0 P

B 2 7 HORR I AR T 11 ) SIZ it 451 ) R0 ot S s 2 ) JR) P A T 7 s PR
FARTHT

FERT AR I SE 3264 T PR Rk, HonBilRomFE N B rh, b, AH I

2



10

15

20

25

30

WO 2014/172999 PCT/CN2013/078186

HIbR 5 0 28 R A TR AR o T e e 25 PR R PR oxeh SE M 87 00 A 4 38 AW RE AR T
W]o AE NIRRT 38E 50 2 JN A5 R/ B RE R AN 6 B2 VEAR 138 T 5 20
FRIAS S IR SE TR, T 4 WS 2 SR G RA R/ BT E A AN 0 22 ) PR AR 13

P 1 7 AR A e 1) ) S5 I 467 0980 Sl e 2 B AR 0 1 [ 2 s HHAR
B AR A B Y SI T 8] )Rt A 7 R ) R S A T s i R

%%El\Ez,m%¢&%m2%%mﬁaﬁ?ﬁﬁlﬁﬁﬂmu)fﬁ
SRR 20, B 30. B 40, PHE 50, BRI 60 FIFTHE 70.

AR 10 GG A PUASTS BRMEE, 20U AN 15 B0 B TR S8 B — W 7 =5 1]
B PO B ARCBE 11, 12 B3l e 28 = B 13, FEASE i,
BRI AE 11 A AR ANEE 12 BT AR = 3 13 BIBCE A N =4S, (AR W]
HART I, nTPOAES SR, HAh, B 10 FIMEMEIE h 8, (HA KR
ARRFIE, b EERE, flnsES4ES. S8 lEER G £,

T 20 BT TR A AN o TEARSE BT, Jeteii 20 S oek, 1
ARRR] DU S LN G R s (Polymethyl Methacrylate, PMMA), H] U«Hjlﬁ
UR 40 K AR E A A oS 5 £ HORT 21, DIBRE H6T 21 GEag ¥R A
JEHR LA W R AR 600 AR AR BANBR Tk, #1640 T 4R 10
G2 20 Z 1A, Da2edi 20 4 Hiobic.

IR 40 N BTN K ZWAF (LED) JERUHI LED A7 4%, {HAS K BIASBR
T, Bl n] R BT (CCFL) BRHLIS ARG (EL). ASZ ity
o, PEANEIE 40 20T TS ARCIIEE 11, 12 |, BIARIE T8 244K 20 BP9
M TE . (H2, RRBART I, #la A — 60 40 T 6254 20 1)—
s, B, FTACUR 40 HiAm TR 10 ADE2EH 20 Z 7).

JaeE R 30 B oA 20 YT 21 2 F, A BAEE— B e Ok 21
KSR B o s FEARSEHEG]H, SEEARE R 30 RORCEA =), it
e NYTHUT S el B RO .

HHE 50 QLS YA PR A, T rpoRENRE 51 AR SE T R 511 NS
TERIER 512, FEHAE T T 511 RIS B 512 A8 A, AEASSE
ST R 511 BOECESh =AY, S T 512 RN DUAS, MY ERAE,
AR W EREHA DI . 546, FEARKAH, HRE 50 FEE—
FRAEDIBE | AT 2 P AN FPAE I BE | AT 53 = A roE D0 B sk O A m HEE A B 8 4 5

m>ﬁ

IR
i,



10

15

20

25

WO 2014/172999 PCT/CN2013/078186

TR 511 RIEE B DR 512, T H, FEARSZHERI Y, HHE 50 BOR ARIE N
LIZp N

WAL, HHRE 50 BN P REDIEE 51, 52 EAr I B 513, FEARSE
i A, FRAEAEE 51 R REOEE 52 _F WA FI BT R 513 BIELE A=A, H
AR HHAUE A R . PRSI T, POt e e 51, 52 5158k 10 199
XTI ACUEE 11, 12 XN A, S ARIIEE 11 EREE =" H 13 X s A
FEMIBE 51 R AT 28R 513, T9AIIEE 12 FASE =Yt 13 5o I 4 A o HE () s
52 ERITTEERE 513, DA HRAE 50 FIS AR 10 [8 e s, dEmiks Ak 20, b
fE R 30 ADBYE 40 [ E T8 10 FOCAE = RN .

W R TR 60 BT HHE 50 2 B, HE LRI AR 20 R 21§24t
(REIERSNUp TR TR NS

HUHE 70 AL F5 A PUAS gy AEQURE, b b5 epolEAU e 51565 B 1 i A & 71 4,
FEA— M 71 RS 712, FEHESE R 710 FEE DR 712
LA, TR, S 7110 BB YA, 3 E O3 512 1)
RN =AY, MBI, AR S FHREEHAIER . Y4, FEAKRY
W, HTHE 70 BT R AN ETAE DI RE . AR RN BTREDIRE . T AN A RE U EE B
DU A F AR 0 e 00 P A5 25 T H R 511 RS ik 13 512,

TEASEI R, 2B R 711 S L3 512 A NS, 2B R
511 55— L3 712 55 A&, BATETAE 70 A1 HE 50 e b, EmF
AR RTHAR 60 [ . Wik, ¥80/ T RUREMIEE 71 /)R FERITTAE 70 FrpPAE 50 fY
FIBR, AR 2 SR, B e 1 RIS A, [ ARSI 10, 16
PR E 1 BN B R SE aR,  FE HogrHEMIEE 71 HES e B 40
RO AN EE 11 $2efil,  BEAEP vt 7 e L A A

R C 42 I8 HoR M S ] BAR R FI IR T AR BH, {E R A ST A
RN LI, A BBCREE K BT B A 2 BH ARORS ARG R A IS L T
AT RS HE T 2R A0 5B R SRR AR



10

15

20

25

WO 2014/172999 PCT/CN2013/078186

BAIZERAS

Lo —F 0 s e A AR AR A A a5, b, 4ol

HUME, JLZ/bprie e s 20— 5o 2 2B B, B
REE " AN 5 il A ) A

O, 5 I3 iy M R x2S P RE A R A % 2 D5 T R & b5
TR ER, PITIREE T B IR S T 1A IR 23 A

Horpr, P s — 1 RS P I 50 i R0 MAs S, BTk S T S
SRS O A B, AR RTRE AT P E ] S 4%

2+ MRAEBCRIZER 1 Prid Al & 450, b, Prid PHese By £ /0—
SRR, P R VRG2S R ok 7 2 S T AR AR B % 22 />
B = S PR S = R A TR SR b, AR ARORT Hh R ] R

3. HEACRIESR 1 Frid A G 8k, Ho, prid b HER) R 5O 2k .
4. WHEBCRIZEOR 2 Prid YA &k, Hod,  prid b HER) R O 2k .
5 AR R E, i,

LR & IF

FEEA, T PR A TR

ZbOGE, AR E

o3, BRIt B

HHE, ST 45 IR TR S 2 A SEIRRI 22 I 82 T i e
Bl A, PHER Z D P HEN R A 4 2 /D2 T RO A D T
FITIR 58 " A IO 5 3k A o0 A

Wb 2R TR, B e |

HIPME, 5 Fr 3 v AR B 6T 7 R R (0 0 458 22 22— " i A &2 5
URER, PTRRER - AR S - AR ) ) A

PRS- ™ A P 5 e LV NEA 15, T el S BT AR

5



WO 2014/172999 PCT/CN2013/078186

BT N 5, DA HERTHAE g 3R, R TREIR v b7 T AR [ o

6 MRAEAFIZER 5 Pri’ fwoih Lnde &, o, Prid b e EE EiedT 2
DR, 5 BT RE DR o I ) B 3 R F) T AR I 45 22 2D 5 =
P, TR SR = AR A PR CRAE o, DU RO - HE [ e S 72

5 7. RIEBRESR 5 PJrid fOi e n 3 s, o, Prid ey LED 4] %%
8+ MRIEAMEZER 6 Prif i 3 d, I, Prid ey LED 4] %%
O MRIEBAEER 5 Prid i s e, o, Pridesa oy Foet
v IRGERCRIEDR 5 g R s g &, b, BN St A O I i .
~ MR EEK 5 Frid ROV 3, b, ik e A F Ay iR .
10 12 MRYEBOFEESR 5 Prid i ond &, Tob, Pridotaa i B sa it
13+ FRIEBCRER 5 Prid fMi s o s, o, Pridstia B s .
14, MRYEBFEER 5 Prid i g &, T, Prid sp HERIR IO 588 o
15 ARIEAURIZR 6 Prid Ml i o3, o, i sPHERIHR Oy 28K

1

O

1

;—a

it

i

15



WO 2014/172999 PCT/CN2013/078186

1/2



PCT/CN2013/078186

WO 2014/172999

. 60
| R R AR XK

511

%] 2

2/2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2013/078186

A. CLASSIFICATION OF SUBJECT MATTER

GO2F 1/1333 (2006.01) 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)

IPC: GO2F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, VEN: insert?, frame, case, cover+, protrud+, protrusion?, project+, convex, concave? Recess, fix, position, clip

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X |CN 102867461 A (LG DISPLAY CO LTD) 09 January 2013 (09.01.2013) description, 1-15
paragraphs [0036]-[0068], and figures 1-7

A |ON 101765803 A (SHARP KK) 30 June 2010 (30.06.2010) the whole document 1-15
CN 1797124 A (SAMSUNG ELECTRONICS CO LTD) 05 Tuly 2006 (05.07.2006) the whole 1-15
[document

A US 6974242 B1 (CHUNGHWA PICTURE TUBES LTD) 13 December 2005 (13.12.2005) the 115
whole document

A 1-15
KR 20100053369 A (LG DISPLAY CO LTD) 20 May 2010 (20.05.2010) the whole document

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve

an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&”document member of the same patent family

Date of the actual completion of the international search
14 January 2014 (14.01.2014)

Date of mailing of the international search report
30 January 2014 (30.01.2014)

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

[Facsimile No. (86-10) 62019451

Authorized officer
LIU, Yanmei
Telephone No. (86-10) 62085549

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




INTERNATIONAL SEARCH REPORT

International application No.

document

PCT/CN2013/078186
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A TP 2005114838 A (FUNAI ELECTRIC CO LTD) 28 April 2005 (28.04.2005) the whole 1-15

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2013/078186

Patent Documents referred

in the Report Publication Date Patent Family Publication Date
CN 102867461 A 09.01.2013 US 2013010413 Al 10.01.2013
KR 20130005217 A 15.01.2013
CN 101765803 A 30.06.2010 JP 5054778 B2 24.10.2012
WO 2009034670 Al 19.03.2009
CN 101765803 B 25.01.2012
JPWO 2009034670 SX 24.12.2010
US 8284343 B2 09.10.2012
EP2172802 Al 07.04.2010
EP 2172802 A4 27.03.2013
US 2010188597 Al 29.07.2010
CN 1797124 A 05.07.2006 KR 1095632 B1 19.12.2011
JP 4988194 B2 01.08.2012
JP 2006185914 A 13.07.2006
US 7556418 B2 07.07.2009
TWI 379120 B 11.12.2012
KR 20060074340 A 03.07.2006
TW 200628927 A 16.08.2006
CN 100472294 C 25.03.2009
US 2006139962 Al 29.06.2006
US 6974242 B1 13.12.2005 None
KR 20100053369 A 20.05.2010 None
JP 2005114838 A 28.04.2005 JP 3879852 B2 14.02.2007
US 2005110917 Al 26.05.2005
US 7215389 B2 08.05.2007

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




W H
e RERE PCT/CN2013/078186

A, TERHE
GO2F 1/1333  (2006.01) i
$5 I E T 53 (PO B[R] I 118 [ 5 90 A0 TPC P 533K

B. fZR

2R IR AR RS SRR T 72 R ARG R 702K %)
IPC: GO2F

BB ARG 2R U PO B o MU PR B STk LA A R 28 SR

7 B b g & 1 0 B TR EGEEE AR, AR (iR )
CNABS,VEN: /™, %8, $t0, W, §, [, &6, o=, M 22, 2, 5%, 5E, F4E, #4, insert?, frame, case, cover+

rotrud+, protrusion?, project+, convex, concave?, recess
b

C. XXt
K Ax B, HER, FEIHMRERE BRI =S
X CN 102867461 A URr&EREEAT) 09.1 B 2013 (09.01.2013) i##HPH 1-15
% 36-68 B, K 1-7
A CN 101765803 A (B ¥E#k44k) 30.6 H 2010 (30.06.2010) 430 1-15
A CN 1797124 A (ZEH THR4SH) 05.7 H 2006 (05.07.2006) 472 1-15
A US 6974242 B1 (CHUNGHWA PICTURE TUBES LTD) 13. 12 H 2005 (13. 12. 2005) 1-15
43
A KR 20100053369 A (LG DISPLAY CO LTD) 20.5 A 2010 (20.05.2010) 4= 1-15
B
A JP 2005114838 A (FUNAI ELECTRIC CO LTD) 28.4 H 2005 (28.04.2005) 1-15
43
O sasomee c pmsmbsi. TLRTHRE I
w B F AR BAR 2R “T FEHIFABMEN O B AT, SHIEA A, AT
“A” AR RIR T T A HA— kA S TR U B 2 BB B R IR SO
“B 7R R B A eSS SR X RERIARSEISC R, BRSO, A E BRI
SL7 O] BERT AR AUE SR M SR SRRSO, BRATRE SR — R A B B B A B g
B SRR A AT B TS B OS2 R A R ER TS Y SFRAEDEM SO, M S e 2 B i 2
FA G SCH Chn B E ) B4 F HIXFh S &0t F AU A B 4 S 5 LA,
“OF WROSAT. . R MR A FF RIS ERARP R AN BB 0ETE
<A AT E R BiE DR TRRE RO H et <& RS RIS
Bk 2R 52 s 5 R 4 R RN S AR 2 H W
14.1 F 2014 (14.01.2014) 30.1 A 2014 (30.01.2014)
TSA/CN (145 FR I 25 Hk « ZRE A
Fh A N RS B 22 50 7= R ks
A ] b R T e XA )R S 3 6 5 100088
HBES.  (86-10)62019451 B 5 (86-10) 62085549

PCT/ISA/210 R (5 2 7)) (2009 £ 7 A)



—_— . b= Y
B R R & st 177

e R I PCT/CN2013/078186
BRAEE IR AATAS R AT
LR

CN 102867461 A 09. 01. 2013 US 2013010413 Al 10. 01. 2013
KR 20130005217 A 15.01. 2013

CN 101765803 A 30. 06. 2010 JP 5054778 B2 24.10. 2012
WO 2009034670 Al 19. 03. 2009

CN 101765803 B 25.01. 2012
JP W02009034670 SX 24. 12. 2010
US 8284343 B2 09. 10. 2012
EP 2172802 Al 07. 04. 2010
EP 2172802 A4 27.03.2013
US 2010188597 Al 29. 07. 2010
CN 1797124 A 05. 07. 2006 KR 1095632 Bl 19. 12. 2011
JP 4988194 B2 01.08. 2012
JP 2006185914 A 13. 07. 2006
US 7556418 B2 07. 07. 2009
TW 1379120 B 11. 12. 2012
KR 20060074340 A 03. 07. 2006
TW 200628927 A 16. 08. 2006
CN 100472294 C 25. 03. 2009
US 2006139962 Al 29. 06. 2006
US 6974242 Bl 13. 12. 2005 x
KR 20100053369 A 20. 05. 2010 x

JP 2005114838 A 28. 04. 2005 JP 3879852 B2 14. 02. 2007
US 2005110917 Al 26. 05. 2005
US 7215389 B2 08. 05. 2007

PCT/ISA/210 R (L FIFHH) (2000 £ 7 A)




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

