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Abstract: In this paper, we proposed the 3-dimenstional (3D) analysis for calculating the optical characteristics of an

autostereoscopic display with electric field driven liquid crystal (ELC) lens. From 3D analysis considering the

slanting of lens, we calculate the cross-talk of each images and the distortion of viewing zone. Using geometric

opics and extended Jones matrix method (EJMM), phase retardation of ELC lens according to position is calcuated

and then optical path difference in 3D space considering tilt and azimuth angle of incident light is gotten. Then,

intensity distribution is presented in the space. Through camparing the intensity distribution using ideal lens with

the ELC lens, we identify the noise and image distortion of ELC lens. As a result, this analysis is expected to

provide optimum design conditions for realistic and rigorous 3D display with ELC lens.
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Fig. 1. Schematic drawing of the ELC lens and the director
distribution of the liquid crystals under the influence of an

applied electric field.
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Fig. 2. Schematic drawing of the ELC lens and the director
distribution of the liquid crystals under the influence of an
applied electric field.

Table 1. Specifications of the ELC lens and material property
of the liquid crystals.

Parameters Values
Voltage (Ist electrode) 11V
Voltage (2nd electrode) 145V
Voltage (3rd electrode) 21V
Cell gap 35 (m
Pretilt angle 2°
K, 6.4 pN
e 3 pN
Ky 10 pN
An at 550 nm 0.1918
Ae 13
sta MIST BEHIY AUAE olgFdoRH
Azo] spgAr oA AFe ARt LolxA e,
TG At Agol 7IFEIR |AIHA 2Al
sttt 2250l 245 WY A& Ert 2AA &
<, A=0] Loz AT AP FHF FHES
A HaL, PR R A4S FEY FAEEY A2
g&0 2282 77 "2z do] 3 FJor Roj=
Azl 5442 24 & 4+ A
W A A== O 29 Ho] 7]eo FASH]
"oy 1 olfE S Aoz HiEET A Al
ofao] SHUfEHATE STE L, FARILo] AFAAT
Al Zstthe @0l Q7] miZolct [6]. ;=9 7|2



496 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 29, No. 8, pp. 494-498, August 2016: T.-H. Kim et al

o2 QB YA LI P EF 7|g0lA Bt
= 12 Ageoldo] Mg Ay MA M=o Sy
ot 7t M30] ArbE AUY A xo BH A
S Uetdch. an gol 245 nRig o A7l
Bast Ay Fo SAVL golxoE Aol 2 AL
HEEas Ay A7 A2 97U & ot

2.2 9H M U= 3% MY

oy AA Az Ay £ Bk Fo| Wol W
AEj= EJMM (extended Jones matrix method)&
o|-&sto] At & ATt [7]. ALkt BGHH WS
o]-&sto] 7} YR YGRS AT 4~ AeH,

o] £ 9YAAS EIMME o] galo] AR £ 9
o a9 o) Folol, Al (6t 2t

Table 2. Specifications of the LCD panel with the ELC lens.

Parameters Values
Panel Size 17.1" (378.56%212.94 m)
Resolution FHD (1,920%1,080)
Pixel Structure RGB stripe
Number of view 9
Optimum Viewing Distance 80 cm
Focal Length 1.60 mm
Eye Distance 65 mm
Pixel Pitch 65.7 (m
Lens Pitch 295.65 m
Maximum Incident Angle 15°
Stotare =0, T (6)
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Fig. 3. Result of raytracing the ideal lens (a) in xyz space and

(b) on x-z plane
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Fig. 4. Result of raytracing the ELC lens (a) in xyz space and

(b) on x-z plane
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Fig. 5. Intensity distribution of each view at optimum viewing

distance in using (a) the ideal lens and (b) the ELC lens.
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