wO 2016/106914 A1 |1 I} NN VTP O 0000 AR 0 A

2016 78 7H (07.07.2016)

(12) EREFEERLYF A HHERRR R

(19) Tt 5 R E S >
H B R é
= B\ :’}/

43) ElRAHH —

WIPOIPCT

0 00 OO 0
10 BEFEAHS
WO 2016/106914 A1

(51

eay)
(22)
(25)
(26)
(30)

1

(72

HERERH 25
GO2F 1/13357 (2006.01)
F21V 17/00 (2006.01)

F21V 19/00 (2006.01)
F21Y 101/02 (2006.01)

HEREES: PCT/CN2015/071611
HEREEH: 20154 1 7 27 H (27.01.2015)
HFES: HiC
ATER: H3g
RFL:

201410844560.5 2014 4F 12 3 30 H (30.12.2014) CN

HEA: WY EERBEEARERAT (SHEN-

ZHEN CHINA STAR OPTOELECTRONICS TECH-
NOLOGY CO., LTD.) [CN/CN]; 1 H " HK&R® YT
FEHA BT X BB K IE 9-2 5, Guangdong 518132 (CN).

RN KB% (ZHANG, Yanxue); ' H " HKH %
P76 B3 38 X 3% B3 K18 9-2 5, Guangdong 518132
(CN).

(74

(8D

(84)

REAN: BIITEBHMHAZHREFRAA
(MING & YUE INTELLECTUAL PROPERTY LAW
FIRM); HE R G RYITE R 1L X8 R 21 5 R
BT X 206 ¥ 6 & 611 E (JEHSP LB EE) |
Guangdong 518054 (CN).

melE @R ERN, ERE MR ERE
#): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR,
CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FL GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LU,
LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA,
RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST,
SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, ZA, ZM, ZW o

el R ERW, ZERE MR X 4
#): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, NA,
RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BR P (AM, AZ,
BY, KG, KZ, RU, TJ, TM), BX#ll (AL, AT, BE, BG, CH,

&0

(54) Title: ULTRA-THIN DISPLAY MODULE AND ASSEMBLY METHOD
(54) RIABHRR . —Fhif i 5 Al b S e 7 v

P41/ Fig. 1

(57) Abstract: An ultra-thin display module and an assembly method for same, comprising an LED substrate (10) and, arrayed
thereupon, a plurality of LED lamp beads (20), a second lens (30) and a display panel (40). The second lens (30) is arranged upon
said LED substrate (10) and sealed over the upper surface of said LED lamp beads (20); the display panel (40) is arranged on the up -
per surface of said second lens (30). The structure of the present ultra-thin display module allows for great reductions of thickness in
comparison to existing ultra-thin display modules.

57 B —PhH s R K R R T, 3% LED AR (10) . TR LED B (100 T
FIZ 8 LED 4T Bk (200 « ZWGiEE (30) RS @R (400 , Frid —wkiEE (300 WT AR LED #R (100 F
HE 3T A LED AT EE (200 F3R, Frd B stk (400 Tk —kigsE (30) FEW. R ZEHNE
RSN, MHUEIE R AR EE DA, B DUORIE R .



WO 2016/106914 A1 |00V AT A0 AE A A0 A

CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, I, ZEBRAT:

IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, o A L 1 A
RS, SE, SI, SK, SM, TR), OAPI (BE, BI, CF, CG, c1, —  CHREPRRMECRAE 21 5%G)).
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD,

TG)e



WO 2016/106914 PCT/CN2015/071611

—FhALE B A A R ER S ik

ARG
AT I R s BRI, L R il o AR 2 R R T
HEBAR

WEE B BORRUA R, WA A st oy 1777 b R B EER R TT T 22
— o DU AR B W T T 2 H S A s T AR DGR 2 A5 2 ol e R A i
AL, s BZE R 1 A R A A S 1O
HIBRHE . S s B OUARADG AE  A R, B BOR 2@ i i i A
AN S5 R AT B B SR SE B U B, (B & SE R B AT B R —
FERIRRBR, EA5 7 dh R AL BT IR A AL B R PR, I ORI AR I 8

EHAE

ETIFLARFARARL, ARYILTHET — R ROR a7 A o
ST

NT SRR H A, ARRIERA T Wrh fER T %

MG R, 4 LED B Frid LED Bt E R4 ) 2 8 LED AT Bk
CARIES R, IR T IKIE T TR LED Bk E H 33T Brd LED AT
PR BRI, Pd o HAR e And RaE S EAR

b, ik RE B I A SR R A 9O .

Forpr, Pk Z I E S TR LED KT BRARXT A N IR 8 A 08 o

o, PR ZRES A, PR COOES N R RE 2 A M,
& LED AT BRAR A PIAMIAE P

Hoep, frid “REREREZ AN RITENESR B0, SR ERBITAE
B AN AE, ik LED fT BRI AR ME Y, 24 Fridi@ oo K& #
A



WO 2016/106914 PCT/CN2015/071611

B, AR IRAL T —Fh i Eos R R AE R T v, Bt

{E LED et L7442 % LED 4] 2k

7E LED AT BR R — oFEss, OS8R N R ENE AR LED JEHR

B S AR BE AL AL AT IR — & B R

Hrp, B B ER A TR —kiE s LR E T, AT T GE B T
AR THI IR 78 R TG H

o, BRI KiEs LRER, LR ER LS
IR LED KT BRAE XS AR N 28 1 ¥ 78 26 M

o, PR ZOCES R, IR IRESE N R I RE 2 AR, B
& LED AT BRAR A PIAMIAE P

B, Ak CXERAE S MR EREG R, BARERR AR
B AN AE, ik LED fT BRI AR ME Y, 24 Fridi@ oo K& #
A

PNy E7e e <= R A LW PR 9 BF I (e oo = 0 <= L 807y L2
Gike, MIECIUA SRR Bon A, FE AT LK IR .

Frt B B
B 1 AR W SRt 1 R T o AR 2 R A s e
B 2 AR W SR 1 A T s A 2 AR 0 S s
B 3 AR WY S8 2 fhik T o AR 2 R A s e
B 4 AR WY SR 3 AT s AR A AR A T Vs B
BRI A
NTAEAKPIHE . BRI R LR EEINEREYI A, CUNSaI E Rs

Jawl, AR —D VEAN ] . N B, AR BT R A R AR S A AN
CAEREACR T, FEA I FRREAE W] .

SchEs] 1

SR 1R 2, ASZiBg) e s E A4 LED &R 10, LED 24k 10
RS Z 0 LED 4T 2k 20, RiEH 30 MBI 40, - #ES 30 w1 LED

2



WO 2016/106914 PCT/CN2015/071611

FMR 10 - H#EHF LED T8k 20 FR1H, WonEik 40 T - kiES 30 LR,

X HARGER oA L, AR TYME. SR SOIRBOL AR R A5 4
Aeg, ARSI ] R T Y s A ZE Y JR R T R0 A B4 LED AR 10, &S 30 A
AR 40, JRFEKIRIRE, ISR E Y.

£ PGES 30 AR IEIEIRE A 5Ot 50, PISRARE HRYHLACR . 2O
50 IRFE AL L IRESE 30 TMARIAN&I, BeE IREAL IKIESE 30 15 LED T2k 20
FIXT RN R T

RS EI A, KBS 30 NIRRT IR R), GER 30 WK
H&H Z A 30a, LED LT ER 20 iR NIVIFE 30a W, 2860 50 ¥RB L ZMFE 30a
REP

SEHER] 2

N 3, SRR 1 AFE KL, ARSI R T RE S 30 2RI IRRTIE
FH I 30S PHEMAK, FAEBAIC 30S WAREHAH —NHHE 30a, LED ATEk
20 IR AN TWFE 30a N, 2 MMEBREIC 30S BEPHEA &, KIEH 50 IRBE AL IZM
T 30a WL

SEHER] 3

WA 4, AR SHEEIHEAE T —FhiE e D oR B A RS A 7, B 2 LED
HMr 10 BT 250 LED 4T Bk 205 7E LED 41 Bk 20 £ 1 £ 2% —kiE 8 30, K
FEE 30 Y N BN LED F4Ak 105 K EoR bk 40 2EACAE RiES 30 LR,

b, R EoR AR 40 FERCAE T UGESE 30 EARIMAT, M FHEA T IGES 30
THUPS A A2 T 78 5 D'k 50, B AL IKIESE 30 155 LED 4Tk 20 AIXHAY N
[ ¥RE 2EHr 50,

Hor, TRIESE 30 R, FE LED 4T 8k 20 FRIEE UGES 30 0T,
AL T RERE 30 WA 2N YIRE 30a, LU LED 7%k 20 i A ZVTH 30a
N, KOG 50 IR AL IZMAE 30a WA B, TES 30 2 RKITIRR
EG 0 30S HHE ML, FAEERIC 30S WAR I A — N MAE 30a, LED AT
BR 20 iRANIE 30a N, ZMEGEIG 30S BEHHEA k.

AR IR AR Won AR & TERIE . IR BOEIR KOG SR 2 4h
o, RH TR A e ol A, AR )R A LED J44R 10 f

3



WO 2016/106914 PCT/CN2015/071611

JEFE . UGES 30 B EFEAT R RTHAR 40 BEREZ A, AIHIEHAR, Bl
ZH 15 AT LUK I, S ORI .

PAE PR O A G B ARSI D7 30, BGTRH, X FARBOR U A 8
BORN R, AEABEEAHIG A RTIE T, 30y DU T SSod A i,
X2 P AR U B N AL AR B A R 3 VR L



WO 2016/106914 PCT/CN2015/071611

WFZR P

I, —FhiEEoReE, b, BHE LED 2R & LED JAR K41 i 2 Ji
LED T Bk EG M won AR, ik UGS BT ik LED JeARk b B3
W& LED AT %k B4R, Frid Wom HiR i 1 ik —udE s B .

2+ MRAEBORER | Prid fplas o, Hrb, prid k@B IR Sh &
¥R 2K -

3y MRAEBCNEKR | Prid iy o, Hrb, Frid —ikiEs 5 Fd LED
KT ERATNT ) A 4 18120 7 A 6k

4, MRIEBORIESR | ik p i o], Hop, frid —xiE s — i,
FInE KBS N AR E 2 AE, g LED AT ERHR A Tk IS A

5 MRAEBNER | Prid s o, Hrb, Prid K@ER a2 K
TIRRER R IC, FAIRES B o N R iE AU, Frid LED 4T 2kik
ANFTRIMAEN, 24 iE s oo R B HIRA &

6 MRIEBUNEK 2 Prid fpEs o], Hrp, Pk kiEs R,
FInE KBS N AR E 2 AE, g LED AT ERHR A Tk IS A

7. MRAEBCFER 2 Pridpla s orid, b, prid S RKiEGEEZ K
TIRRER R IC, FAIRES B o N R iE AU, Frid LED 4T 2kik
ANFTRIMAEN, 24 iE s oo R B HIRA &

8 MBI EK 3 Prid iy o], Hrp, Pk KiEs R,
AInd KBS N AR E 2 AE, g LED AT ERHR A Tk S A

9. MRIEBRER 3 PridrplEE i, Hrb, Prid k@R a2 K
TIRRER R IC, FAIRES B o N R iE AU, Frid LED 4T 2kik
ANFTRIMAEN, 24 iE s oo R B HIRA &

10, —FhEd oA R i T, B, B

£ LED Fedi 3744 2281 LED XT Bk;

7E LED AT BRR B4 —XESE, 1 XEGH) N R B RITE LED AR
K St 7 T AR L AL TIA — I B AR I

5



WO 2016/106914 PCT/CN2015/071611

L1y ARAEBCRIEDR 10 Frid AU s B i /R3S, o, RNk Eos
AR R AL PR AR IE e AR AT, AEPTIE — GE G U A SN R T IR 2 A -

12, MRAEBCRIER 10 Frid A s B i @R 3L, o, KN Eos
AR e PO AE P ik iR EARTHAT, AEPTIE —KiE S B PR LED KT BRAR NS Y
W R TR 2O -

13 ARAEBHER 10 Frik ki o B A ke oy i, Horb, ik —GE
AR R, ik CKEB N R A 2, Frd LED 4T ERiR A Frd M
FEN -

14, ARAEBCHEOR 11 Frik pl i o B f ke oy i, b, ik —iE
AR R, ik CKEB N R A 2, Frd LED 4T ERiR A Frd M
FEW .

15 ARAEBHER 12 Frik ppl i o B ke fio iy i, Hrb, ik s
AR R, ik CKEB N R A 2, Frd LED 4T ERiR A Frd M
FEW .

16 MRIGBCMER 10 Frid fla s oA R i T v, Hrb, ik kiE
FEEZ DRI ERER I, BAFRES B0 AR sE AR, P
& LED AT ERR A PAMAE N, 24> FridiE 65 oo R R i,

17 ARIEBCMEOR 11 Frid Rl s oA R i T v, Hrb, ik . kiE
FEEZ DRI ERER I, BAFRES B0 AR sE AR, P
& LED AT ERR A PAMAE N, 24> FridiE 65 oo R R i,

18 MRIEHCMER 12 Frid Bl oA R A T v, Horb, ik . kiE
FEEZ DRI ERER I, BAFRES B0 AR sE AR, P
& LED AT ERR A PAMAE N, 24> FridiE 65 oo R R i,



WO 2016/106914

”’

30a

77

/]
!Il‘ﬁ%i))))»»y.
N e

PCT/CN2015/071611

20

K] 2

1/2



WO 2016/106914 PCT/CN2015/071611

2/2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/071611

A. CLASSIFICATION OF SUBJECT MATTER

GO2F 1/13357 (2006.01) 1; F21V 17/00 (2006.01) i; F21V 19/00 (2006.01) i; F21Y 101/02 (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)

GO2F 1/-; F21

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

panel, display, len?, thin

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

CNTXT; WPL; EPODOC: liquid crystal display panel, second lens, ultrathin 3d display, LED?, light emitting diode, display panel,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 2665747 Y (INDUSTRIAL TECHNOLOGY RESEARCH INSTITUTE), 22 December 1-18
2004 (22.12.2004), description, page 5, penultimate paragraph, and figure 6

X US 2014036160 A1 (HON HAI PRECISION INDUSTRY CO., LTD.), 06 February 2014 1-18
(06.02.2014), description, paragraphs 0015-0022, and figure 6

X CN 104141912 A (SHENZHEN CHINA STAR OPTOELECTRONICS TECHNOLOGY 1-18
CO., LTD.), 12 November 2014 (12.11.2014), description, paragraphs 0024-0043, and
figures 1-4

A CN 103982813 A (THE HONG KONG POLYTECHNIC UNIVERSITY et al.), 13 August 1-18
2014 (13.08.2014), the whole document

A JP 2009271379 A (DAINIPPON PRINTING CO., LTD.), 19 November 2009 (19.11.2009), 1-18
the whole document

A CN 103032817 A (BOE TECHNOLOGY GROUP CO., LTD. et al.), 10 April 2013 1-18
(10.04.2013), the whole document

[ 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

07 September 2015 (07.09.2015)

Date of mailing of the international search report

18 September 2015 (18.09.2015)

Name and mailing address of the ISA/CN:
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
AN, Jing
Telephone No.: (86-10) 61648462

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




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2015/071611
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 2665747Y 22 December 2004 None

US 2014036160 A1 06 February 2014 TW 201407213 A 16 February 2014

CN 104141912 A 12 November 2014 None

CN 103982813 A 13 August 2014 None

JP 2009271379 A 19 November 2009 None

CN 103032817 A 10 April 2013 CN 103032817 B 18 March 2015

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




Il Py 2 4 [l o5 H I 5
PCT/CN2015/071611

A EEm%
GOZ2F 1/13357(2006.01)1; F21V 17/00(2006.01)i: F21V 19/00(2006.01)1; F21Y 101/02(2006. 01) i

IR ERRT A 4028 (TIPC) BLF TR 2 HE [ 2090 25 R0 TPCR 325

B. o 2R A

R K RRRESCR G R AR K T)
GO2F1/-;F21

AL A AR TSR A 147 e AL R 2 SR AS M BSOS, 2R SR

7 I ko 2R I 2 D) A9y o 7 A e (RO e A4 7, RS T AR A (A DD )
CNTXT; WPL;EPODOC: ¥R EB AR, —¥Xi%sE, MEW3d Box, i&BE, LED?, KRG IR, B RMAR, panel, display,

len?, thin
C. LEE TG
% B SUASE, WS, FEHAERERIE CEERIL TR
X CN 2665747 Y (IHHEATIWHEAFTSE) 20044F 12 22H (2004 - 12 - 22) 1-18
WIS TS A28 K6
--------- X |US 2014036160 Al (HON HAI PRECTSION INDUSTRY CO., LTD.) 20144E 2/ 6H s

(2014 - 02 - 06)
PEAHE0015-0022E% , &6

X CN 104141912 A GFHITTHESCBEIRERAT) 20144 118 12H (2014 - 11 - 12) 1-18
FEF5550024-0043 82 . B 1-4
A CN 103982813 A (FHFE T A% %) 20144 8H 13H (2014 - 08 - 13) 1-18
43
A JP 2009271379 A (DAINIPPON PRINTING CO., LITD.) 20094 118 19H (2009 - 11 - 1-18
19)
£
A CN 103032817 A (HENFEHERARMEREAT ) 20134 47 105 (2013 -04 - 1-18
10)
£
[ s sopbtecs s, LR E R A
w Bl SCHE AR,
ol % T R A wpr EHEHAGCRE AT, i ERAL, (B T 2
wpr EEERREHESRAZ G RATETES BT A «w,%%ﬁ%%I# S O, R G R I
wpr TTREXTARSEAN EAAG R ITRE 000 fr, BN 5 — 55 | 0 A A R Q1S
T L S A SRS kv o 1 Pt «W,%%wxmx# BUES S R R A 2d
WA FAMBE A AR N 05 LA, B EFN %
wor WRESKATFF, (A RYTSHANTT R A FFRH Eﬂﬁﬁﬁu&@
wpr A 56 T IE B H i (LR T SR BOAR 6 ) f S BRI SO
ForAs: 2R S Bm 5 A H 8 Eprfe R IR Hr e 5
20154F 98 7H 20154F 9H 18H
ISA/CNA4 FRA0 IR 75 Mtk ZRE R
A A RIFLANE E R AR HUR (TSA/CN) N
JE ST RS X & [ ) P s 6 5 A
100088 = [E
EE (86-10) 62019451 iSRS (86-10) 61648462

% PCT/ISA/210 (Z5271) (20094E7H)



b KR [ B 3 5
KT FFRERMEE

PCT/CN2015/071611

KR B RSO (ﬁgﬁf‘a) FIiE Al (ﬁj‘g .

CN 2665747 Y 20044F 12H 22H x

s 56-1-4036160 ----- A 1 2014ﬂ52ﬁ 6H TW 201407213 A -------- 2014f|52ﬂ 16H

o 1 -(-)-4141912 ------- A 2014f|511H e 36 --------------------------

o~ 1 -(-)-3982813 ------- A 2014f|58ﬂ e 31‘3 --------------------------

P 5(;69271379 ------- A 2009ﬂillﬂ wa 31‘3 --------------------------

o 1 -(-)-3032817 ------- A 2013f|54ﬁ 10H CN 103032817 B -------- 2015f|53ﬂ 18H

= PCT/ISA/210 (RIEEFIFHME) (20094E7 H)



	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

