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LC GRIN Lens Technologies Broadening Glasses-Free 3D Display Applications
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Glasses-free three-dimensional liquid crystal displays (3D LCDs), which can display 3D images without the need for dedicated glasses, are
expected to be used not only for watching 3D images and movies but also various other applications including the medical and digital signage fields.
In addition to the conventional 2D/3D switching mode, demand has been growing for a partially switchable 2D/3D mode, as well as for a rotatable
2D/3D mode for changing between landscape and portrait orientations. Liquid crystal gradient-index (LC GRIN) lenses are suitable for these new

applications because their lens characteristics can be easily changed according to the electrode structure and driving method used.

Toshiba has developed LC GRIN lens technologies for glasses-free 3D LCDs that realize the partially switchable 2D/3D mode and screen orienta-
tion switchable mode. We have confirmed the effectiveness of LC GRIN lenses incorporating these modes through simulations and experiments using
prototype glasses-free 3D LCDs. These technologies will be applied to various applications.
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Principle of autostereoscopic switchable 2D/3D display using LC GRIN lens
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Comparison of partially switchable 2D/3D displays using polarization
switching and voltage switching methods

3 HERBRTIICKDERS 2D/3D YIRS

T T IR 1L 3D WL & FR 3 4121E, OO
VARG RFNCT LB DD VYAMREEX L A TT
B LU, mtHlE X & BERE T X2H 5. Wit
HIHG KT, WLy X &N, LY RICAF 51
KD T B % Gl $ 5720 DWIETIEZ LV E V5. #5010
123D FIRT A0, B2ITR 77X, Wtz tniciz,
< M) v 7 AROFEHEMDSTEE SNTEY, T RIEH

JZALABD T+ AT LA DIsAZILT 2R GRIN L X#f

MZEYYHERZT, VYA REFY T T7$5, 27210, Wt
R TIE, REUEBLEL DG EFIESR IR M A
LTLZE),

ZFIT, 2LV ICE 0 3D Rk EBT
B2, BIEGIM G R ENX—2EL, BOICLY AE%E
F2/FTTENREFFIE LY Lo X B A5 )
MCAEIL, Ly RO ERE BB E T A N AT
RIZHET5. 3DWAGEFIRTHHIRTIE, LAY
L7zODETEVp B 0h L)L TINSOEME ERE) L,
ZFOMDOFEBIIL VRS WK BRBIT Vop THBI§5 2
ET 1DV T 2D/3D B F R BT 5,

LB U7 A o & BR B L oM &2 R3I89, Hi
BOEHZ, Ly A MITFH IR WA T A 7RI H
SN, Ly AHUGEM E W EBIEATH ISR WA T4 7k
W EIENT WA, DEENZL Y XERIT T v VR
WCEDFIHINCE RS, SESN L ARLERIZT A v
BRI LA INCER SN D, Ly AiEmE LY A
BRI, BRI a— 25700, HEERAZNOR
IR ENT WA, ZNENOBMREFTITEEG 54
UASA LIRS, Lo AR OEmE S mEmE Ik - &

e sEE
177:TFE'J<—/ —
7757 | BE
’ > 0 Veon
2&%@{ H L ~Veon
N 131 i e 71 ) TR
—— e oty 7V RB
%ﬁ;}ﬁ{ JINTITT ;i_?-] Ly XHEE
a4 AT P 3D FRiE,
A ?; ?? ? s
/4 NI \ N
5755 0 | 1] 1] o0

EF v lv.lv. | w L X EiR

X 3. &9 2D/3DNBAAL U ADEEIEELREFHE — BB
A EARTEOR IR L5 7 7 7 ¢y MERENC KD E IS L o AR R A
2L, #8453D FREEBIL 720

Electrode structure and driving method of LC GRIN lens for partially switch-
able 2D/3D display
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Example of images on prototype partially switchable 2D/3D display
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Structure of rotatable 2D/3D display using LC GRIN lens
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Results of simulation of retardation profiles according to 6r (angle between
electrode alley and LC alignment directions) when display panned at -30°
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LC molecule tilting behavior according to 8z when display panned at -30°
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Examples of images on rotatable 2D/3D display when tilted and panned at
+30° in both landscape and portrait orientations

JZALABD T+ AT LA DIsAZILT 2R GRIN L X#f

LAY, BHETARG DV T =2 arDIEFIWKREL R D,
COBGIE, OxAIT0°L. Lo AICEICHEICRY, LY X
DESEAE A 2 DN, 3D FERPHILLTLE ).

F72, Y#a e LTx30° T - h b o Bigdrs L
ZHEL, YIalb—varzEliliz. TOE Zokn
WXRLTIE, V7= a v i RERBIVIEELE T, Or
VARAEL 72V Y AR O BAIINEL, BEFTH 72,

ULz ENns, 0r270°NTFETAH5ZET, WMGRINL
Y AOHIF PO LA BI ST LW BBIC R D, DS
%, RANFHIMORLZ 2MEOL » AZFNZEA L, 5t
P4 X RIDMER: 3D YIFE R T4 A7 VLA ZFFE L7z 3D W%
DFERBIZFBIZ/R T, =30° OHIPHN T, Wi % #E )7 Mz
Bl 7= 6 Ch, MFICRE LA THD, BIiFR3D#%
ROVEBTETW 5,

5 HeHE

TIAVAIDTA AT VA DF 7RIS B2 s 572
b, #452D/3D YV F R L OHER 3D W R R 2 I A
FGRIN LY A2 B3 Lze TVRPCREDIY Y 2—
BRI TR, B R SRR E S I DR AR
THY, RIS HBWRETE %,

Gk, =W —DWE T2 EECHREEHT L7200
HAEHA LT L,

X Wk

(1) BEHY— fi. AR WOHEHIRFELZL3DTLYE FIALAIDLIH
(REGZA). ®ZL¥a—. 66, 5, 2011, p.6-9.

(2) Takagi, A. et al. "Function Integrated LC GRIN Lens for Partially
Switchable 2D/3D Display". SID Symposium. Digest of Technical
Papers. 44, 1, 2013, p.162 - 165.

(3) Kashiwagi, M. et al. "LC GRIN Lens Mode with Wide Viewing Angle
for Rotatable 2D/3D Tablet". SID Symposium Digest of Technical
Papers. 44, 1, 2013, p.154 - 157.

BA #EEF TAKAGI Ayako

WFERZE > o — <V F AT T IR M) —EEMZEH.
3D FA AT LADII%E - BIFIHES, BT HiuEE%%, SID
£Ho

Multimedia Lab.

Ak EF KASHIWAGI Masako
WFERZE > o — <V F AT T IR M) —WF5e T W

3D T4 AT LADII%E - BIFIHES, BT HiuEE%%, SID
£Ho

Multimedia Lab.

EE {#— UEHARA Shinichi
WERZE > o — <V F AT T IR ) —EEMZEH.
3D % ETAAT LA B ORZE - BAZIHEF . SID, HAHLSH,
#4348, IEC/TC 110 [EBE %3,

Multimedia Lab.

41




