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(57) Abstract: A 3D display device, comprising a display panel (1), a collimation backlight module (10), a lens array (2) and a
curved-surface diffuser array (3). The lens array (2) is arranged on the surface of the display panel (1). The curved-surface diffuser
array (3) is arranged between the display panel (1) and the lens array (2). A two-dimensional image of the display panel (1) is first
diftused by the curved-surface diffuser array (3) and then restored to a 3D scene by the lens array (2). The crosstalk phenomenon
generated by the aberration of the lens array (2) can be effectively avoided due to the arrangement of the lens array (2), the curved-
surface ditfuser array (3) and the collimation backlight module (10).

G WE: —f3p BRRE, B —RRMIR (1D o —WETOUER Qo) . —BHEFEE) (2 k—lliimy
FEEF) (3) o B (20 BT EoRER (1) R E. #Iy 8 (3) T Enmi (1) 5F5H
5 (20 ZJ8), BRI (1D B4 Estaad tmy BB (3) B9 EL, FREEESFEs] (2) JEK 3D
Y. BHIES (2) o YO FES] (30 SHEEEOEEE (100 MERAEEEEY (2) RE
A BRI



[1]

[2]

[3]

[4]

[5]

WO 2016/106793 PCT/CN2015/070248

IDEREE

PR A

RERHZEERT MR ERER, FRldE R T —MaSeE3DE RN 3 8
MREI3D BRIEE

HEER

N TIHEMR ALY, BERBEACERBEIDE R WEFIBDERBART KES
FIREE 3D B R H A (stereoscopic display) FI#EIR3D Z R H K (auto-stereoscopic
display), HAHRIR3DERBARINSAET BH TTHERRSNREAENE
R RAR 3D B3 AR AR it 138 FH AL 22 B P (parallax barrier). (R 1% #i(lenticular
lens) =l F5 M YK (directional backlight)3 SEH.

WHEEENIMERFR, KUEIEREREERID R KBRS RER, B2k
WA FFEREHRID AR BRI AR Fridt e REHE3D B R B —IR
it o T ARQORY T TR I _E— E B BB 10/ s E B 291, Hh—#—
MEREEBE — M ATEER, — M RTEBRESETIMMEYE TRE &
FA RIS E R BRI . IRRE SRR 1R EoR AR A
BUFFER T (B IRA e E &) \H2=ET, BE3DSF:. AR
TERHE DB EEE X, E52/0WRME . BilESIRELZR (Depth
Cue), ZEAILUEAIFIBDRUR . HITEHGENFL, AN IRINA TUHE(
FlalAE ), ARSEINMZEINGRNERER, MBI, 3D
e WRLL, SRS S 3D A AR AR

W, BLESREM—PRDEREE, DIRERIVE BRI 8 R

% 2 B T

B[]
HETIEBRIB A, RAHNFEBNETRE—FEBDERESE, AlHcE
3D R RIS RRAAR BB SR R R

GO AP ES



WO 2016/106793 PCT/CN2015/070248

[6]
[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

S EUNES

— R RE, H LR TR,

—EETOEEIR, 50k BRI E, RAGEE T IR A R
TR Y —4ERAR

—EHMES, TR RER L B

— A RO S, TN BRI S I B RS 2 18], IR H Y
THERBSTEE PR MY RO PRSI R, MR A B SRS L R 3D
o

FEAR R HE—SEHE 0, FrRE sriEs 68 2 RSB s T, ik
T RO BB 65 2 HERRES B s T /s Eorp I dh i RO s9HES AL
B 5 & B AT HES AL B —— X e

FEAR R B —SERE B, R— Bk M s B — 18 e g a5 5 T B9 T T

FEARR B —SERE0 T, FHRES A T ERESE, Fng fhiay 5o M 2
HEFRR, PPERSZAERE SR

FEARR B —SERE0 T, FHRES AT BKAESE, Fng fhiay 5o M 2
B, LADCECIZERIE &

TEAR R HE)—SEREE A, B s s or R R E B -

FEAR R B —SERE 0, IR E s TN E

FEAR R R —SERt 0, Bk i R A T ) i 2R 5 i B A T Y
R EMHERLEE—ERR
RERFRE—MIDEREE, A8 —ERER, HURE HERER, —if
HEER, S5InAEREERSE, fHEE T IR SN N B R EiR
IR, —EHRES, WT U ERmiR L, FES S R E S
for, EP—@Rfords— MHOTER, R tERE S ET MR
BRI UR—MEY B EES, W IrR BoREiR S g SRS 2 1]
 FFEEZ A HEREES BT Y RO A IR RO BH AL E S g
EEAITTHHI E —— XN Ay Oy B — T m g s AT



WO 2016/106793 PCT/CN2015/070248

[18]

[19]
[20]
[21]
[22]

[23]
[24]

[25]

[26]

[27]

3

AT P s st A e R R s 2t iR i T B B BES IO 9 B, FiE T
IR % RS | T )/ A 3D o

R IHTE mRUR

B SR

AR FARID R E LUESRFES MY AU BES | S HEE e BIR KA B 2 3
3DZRAE N, WHMSCEE GRS RS R EFG] & D) BIIER.
%o B T ) T 215 A
Bt P U RH

B LR ELE (DR 53D BoRFe B M R = -

F2 A SR 53D B B iR R B B

32 A4 % BH3D e B — B sL i 7] 1) S A s i o

P42 15 FH 2 10— BRTE BT AN IR A T B 7R & TH3D om0 B S T A i T
PR WE LB REE

52 AR % FH3D T /8 B (1325 B R 71| — B (R St 51 X O A i e

62 A % HH3D 3 B () E 5| o — RSt 1l R I AR i
ST A B ) B AR ST 5
AR PR SRR SRt 7 =

FEAREH PR E 0 FERAEHE S8, T U AR R SR
FRLATIE, (R T. B, REWFELRnsmmE, sl |

I N i AN = AN 3 BN < N S NN PN IR T

, RS HBHME XA M. B, A5 S A DA SRR & T
. Tl DABR 2 & HH -

ESEREBITR, K3EARKHIDEREE — B f] (R R . KRR
WI3DE R FEA S —EoREL. —HEECIRI0. —EHRES2 K —imy
HURIES3. IR B REAR 1 DR 400 RAR . TS BRIES 2R — R R
DR 3DY 5

A B R TR L Al R — MR TR Bon TR, S — B e R aE e B, —#



WO 2016/106793 PCT/CN2015/070248

[28]

[29]

[30]

[31]

[32]

[33]

4

B E B G R T ERZ A RE. Irid e Gigye i BRa R AR
BEPLZIIR T, R RS E R E SR BaR%. JFRooit &R
REMN, FAMHREFEIRRE S UE X P THREK, BT THREK
B —BRX, JrdIF Rontt MERBRRTE—THERX, DX RITRE
IR EROFELIBHTT, A — &R ES

FAEE TR 105 Frk Bon RN IR E, SRS IER, KT
R TR TR ) R R R H 2

PR E GRS 28 % T TR B s B0, T H 2R E TR B R AR LA —
YeFELL, SRR RGP B A E RS2 . B SRR 2 ERA
&2 NSRS E S H 20, H PR E B A IT20m LUEE E— M HITER
, BRI EGAESE T MBRERXEE THREX.

WEBETR, BnA a5 B3 T ik BT 1 5 A RS2 22 4],
ik S R L) —HERAR & SR Aad PR T RO MRS I3 RORESS, B T
WESFES2 e BTk M BUTFER3E S 2 RS B il YR30 A
s, Frd iy R 3000H AL B 5 i SRS 20005 B T 20K HES AL E —
—XF e B FIA f TR 3055 — T[] FridsE B ST 2080 M TE, FEAR K
B, B R 30R U AT ) ) 2R 2442 5 AR 5 S TC 20 BRTAT £ 2= M
RAERE—TER A

E-BEKRG T, #—P2BESIR, InAEEAIr20n A tRiES,
WROFERRE . S ITRE B D20 9 RE SR, FnA #HTE Y /OR300 U TH
EEFR, PUIEFGZHIRE S

R —BAELRE T, WEFER, InAESAIT20m] vBRIEESE, Ha
MM iESe 4 TR S FIT20 N ERENE SN, Fn il y /U 3080 M i £ &
. LADCPC % BRIA 5

BB EAPR, B4R EHE N —IRIER A FRLA T N E s 5 on20/
MY BT 30 B RRHI R SEHESHE— - EAS—H _E
BT A& A IC200 T WE G, A BosaiR L i) — 4RIt
FnA B e e fh R BT ROV 30975, AE T UnRE S oC20.5,



WO 2016/106793 PCT/CN2015/070248

[34]

[35]

5

FnAE R FIT2010 R 3D R, LR B ERE B X BAI3DACR . T ANA
T RO 3080 M A R 5 B B RC2000 BRI R E 2 — W RR AR, i
BoRHER L) ZHER R It A I BT 305U T . AR S0l S kot
LB A E R o200 T AE R E. I, FERmA BVE Y& i 2= e ih iy /U3
05 A B A IT200EC S~ RIGEAERMA T, (R E B SLER VSR AENS 3] e
HE TR H BT R MR, mAST RS R R A 4 =0
e -8

gR LR, METIADEREARETRE SN, REHI3DEREE
ELUBHIES . MY BT FES | SO B YCRIR A & Rk B 2 = R R
HE), FIERSEE SIS AR B FIERER EZ TS & B BT S

A& E PR SR SERE BN AR, R R SR (N SE R A & B BT
- WETEHEE, CAIFRISEREEFFRIREIA % BHEEE . M, B8 T
FZR BRSSO E BRI S R B T AR HEEE -



WO 2016/106793

[BUFIESR 1]

[BURIESR 2]

[FUR 23K 3]
[FCRIESK 4]

[FUR 23K 5]

[FUF 23K 6]

PCT/CN2015/070248
6

PO Z SR

—HIBDERKE, B

— R RE, H LR TR,

—IEE R, SInA R RIS IRE, FHEE T IR
B ik R AR 0 4R

—EEGIES], TR BoniEi b, FEE S D HEREES HE R
for, EPE—@Rfords— M HOTER, i oTERe s
ETMBRREXETHREREK, LK

— T RO S, TN BoR RS PR B RS 2 18], IF
B Z P HEEES BT RO A FrR R R BUHES AL
BSFTRE SR AT E ——X R By B A
H—Ta [ FrRE AT M, AP i R el
P T RO FES BT /Y, FREE IR E SIS R 3D

WA ZSRINARIBD B E, E A RE 5 Ty BRIEE
PR MY RO B MIE ZEFE,  DULEGZERIEE -
WRURIZSR2 A RIBD B E, E A& S Ty E
ORI ZSR3 A RI3D B R, AP I T 3RO (0 THT T A
RAE PR EFH AT R EZM M R EE—ER R
—HMBDERKE, B

— R RE, H LR TR,

—IEE R, SInA R RIS IRE, FHEE T IR
BN A B R R ) —4ERAR
—EHMES, TR RER L B

— T BT S, T INR B RS R ESIES 2 18], BT
BB ) R R ST i T RO PRSI B RL, R
T HTRIE GRES L R AB3D R -

WRURIZSRS A RIBD B R E , HAPITRE RIS 68 £ P HEL



WO 2016/106793

[BUFIESR 7]

[FUF 23K 8]

[FUF) 23K 9]

[BUFIEESR 10]

[RUFIEESR 11]
[RUFIESR 12]

PCT/CN2015/070248
7

MEFIRE ST, Tk MR /U FES 68 2 A ARRRES B H TH
PRy EARnA iy sy RS E S A S B I RS

L E——X N
WRURIZSRO A RIBD B E, Epf—InAihEy s 85—
T [ 3k o7 55 B T 1T T o

WRURIZSRT A RIBD B E, E A nRE S ST v RE R,
P i O I MIE 2 EAR, DITEGZHRE .
WRURIZSRT A RIBD B E, E A& S Ty BRIEE
PR MY RO B MIE ZEFE,  DULEGZERIEE -

AR ZSRBIARIBD B, A& 5 AT MR
o
WRURIZSROPARIBD B E, A RE S T &
WA ZSRT E NI E—TNAR3D B3 E, E A R i 5L
F BT A R 5 o B FOT BRI R E A R PR 2 —
JER Ao



PCT/CN2015/070248

WO 2016/106793

1/4

—
z_w\_
7 } )
i =
;u.k. NM Wv\ = .......Uw..‘__»__
A 5 L \w
V77 77 7 A7 J Wx ety
R AN A ;
TIATETES ”
J J
DO
7P \m :
AT NN Y e L
vzrsrzsly v
oS, A
T IS m
NN A .
L NI ; v
AN «
7YY
?ﬁ/ A RN A z?ﬁfﬁfﬁ P o, )
IL L ENIEL TN P EL I EN IS
AN NG AN NN AN NN AN
LD ATES T T ST A IEANTI I OT D)
SN AN NN RN AN AN A f




WO 2016/106793 PCT/CN2015/070248
2/4




WO 2016/106793 PCT/CN2015/070248
3/4

20
'r\\ a;}

Aas

A
. e | e
i :ﬁi‘
3

i e |

e 13




WO 2016/106793

Pl

* E R E RS

"% N F &EB

L B BN R BN AN

PCT/CN2015/070248




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/070248

A. CLASSIFICATION OF SUBJECT MATTER

GO2B 27/22 (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)

GO2B, 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; CNTXT: three dimensions, surface, +stereo+, 3D, three, dimension+, diffus+, scatter+, lens??, curved

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y US 2006176245 A1 (HITACHI DISPLAYS LTD.), 10 August 2006 (10.08.2006), 1-12
description, paragraphs [0003]-[0005] and [0043]-[0095], 1-13

Y CN 1591088 A (SHARP KABUSHIKI KAISHA), 09 March 2005 (09.03.2005), 1-12
description, page 9, line 6 to page 10, line 13, and figures §-9a

A JP 2014153705 A (UNIV TSUKUBA), 25 August 2014 (25.08.2014), the whole document 1-12

A CN 103984105 A (INDUSTRIAL TECHNOLOGY RESEARCH INSTITUTE), 13 August 1-12
2014 (13.08.2014), the whole document

A CN 104090445 A (SUPERD CO., LTD.), 08 October 2014 (08.10.2014), the whole 1-12
document

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

X See patent family annex.

* Special categories of cited documents:

“A%
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

document defining the general state of the art which is not

«

“x

«y>

“ &

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

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

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
29 September 2015 (29.09.2015)

Date of mailing of the international search report

10 October 2015 (10.10.2015)

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

ZHU, Yanyan

Telephone No.: (86-10) 62085897

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2015/070248
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
US 2006176245 Al 10 August 2006 JP 4708042 B2 22 June 2011
JP 2006215337 A 17 August 2006
US 7450304 B2 11 November 2008
CN 1591088 A 09 March 2005 GB 0320367 DO 01 October 2003
JP 2005078078 A 24 March 2005
JP 4367775 B2 18 November 2009
CN 1306316 C 21 March 2007
GB 2405519 A 02 March 2005
KR 100840818 B1 23 June 2008
KR 20050021973 A 07 March 2005
US 7580186 B2 25 August 2009
US 2005111100 A1 26 May 2005
JP 2014153705 A 25 August 2014 None
CN 103984105 A 13 August 2014 US 2014226188 Al 14 August 2014
TW 201431714 A 16 August 2014
CN 104090445 A 08 October 2014 None

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




brir s [l o5 H I 5
PCT/CN2015/070248

Al Hf‘]/\ﬁ%
G0Z2B 27/22(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)
G028, GO2F

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

FEE Frs RN 2 (9 7 el e RO A48, A Al AR & Clnfe D) )

CNABS; VEN; CNTXT: 744, =2, #1499, ¥4 KH( &8, MM, +stereot,3D, three dimensiont, diffust,
scatter+, lens??, curved

C. AR
%K R SIS, BB, FEIEMAHCETE AR IR R EE SR
Y US 2006176245 A1 (HITACHI DISPLAYS LTD) 20064E 88 10H (2006 - 08 - 10) 1-12
T H4555[0003]-[0005], [0043]-[0095]E%, 1—13
Y CN 1591088 A (H&#k44h) 20054 38 9H (2005 - 03 - 09) 1-12
T SO 2864722510 851347, E8—9a

A JP 2014153705 A (UNTV TSUKUBA) 20144E 88 25H (2014 - 08 - 25) 1-12
_____________________ A3

A CN 103984105 A (W EAVEA TAF ARBFZIR) 20144 85 13H (2014 - 08 - 13) 1-12

E=D'S

A CN 104090445 A GRYIBLZHENETFHRAT) 20144 10H 8H (2014 - 10 - 08) 1-12

£
[ s sopbtecs s, LR E R A
= FHCR R ARRE,

ol % T R A wpr EHEHAGCRE AT, i ERAL, (B T 2
wpr EEERREHESRAZ G RATETES BT A g FRLCR A, S EUh BRI
wpr TTREXTARSEAN EAAG R ITRE 000 fr, BN 5 — 55 | 0 A A R Q1S

@/\%ﬁEIﬁﬁ%[ﬁﬁ’]:ﬁ%@ﬁﬂﬁ%%@mﬁﬁ[ﬁﬁE’JI# Cm B A wyn %gu;{:a;gggyﬁ: é@y{#lﬁ%—%u A A A L A 3

WHED TR AN R A ZE WA, EREFHkA
wgr WROKRAT, M, RESEAT R IFEIE EETE%@IJ&L%
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

2015%F 9H 29H 20154F 104 10H
ISA/CNA4 FRA0 IR 75 Mtk ZRE R
A A RIFLANE E R AR HUR (TSA/CN)
U R TEIEGE X & I P s 65 R
100088 = [E
EE (86-10) 62019451 iSRS (86-10) 62085897

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




BRI S
ATAREFOER PCT/CN2015,/070248
KR B RSO (ﬁgﬁf‘a) FIpEA @%E/Ea)
us 2006176245 Al 2006f|5 8H 10H JpP 4708042 B2 2011£|5 6H 22H
JP 2006215337 A 2006£|5 8H 17H
us 7450304 B2 20084 118 11H
CN 1591088 A 2005£|5 38 9H GB 0320367 DO 2003£|5 10H 1H
JP 2005078078 A 2005f|5 38 24H
JP 4367775 B2 20094 115 18H
CN 1306316 C 20074 34 21H
GB 2405519 2005f|5 38 2H
KR 100840818 B1 20084 6 9 23H
KR 20050021973 A 20054E 3H 7H
us 7580186 B2 2009f|5 8H 25H
us 2005111100 Al 2005f|5 58 26H
JP 2014153705 A 2014f|5 8H 25H x
CN 103984105 A 20144 8H 13H us 2014226188 Al 20144 87 14H
TW 201431714 A 20144 8 16H
CN 104090445 A 2014f|5 1087 8H ¥

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




	Page 1 - front-page
	Page 2 - description
	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 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

