Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 32, No. 5, pp. 382-386 September 2019
DOI: https://doi.org/10.4313/JKEM.2019.32.5.382
ISSN 1226-7945(Print), 2288-3258(Online)

382

0l2% ZALE % ZH J|H LaznO Wot 9| Y Exlo|
£ HHE 5
oue
BMC Co., Ltd.

Homogeneous Alignment Characteristics of Liquid Crystal Molecules on

Solution-Derived Lanthanum Zinc Oxide Film with Ion-Beam Irradiation

Byeong-Yun Oh
BMC Co., Ltd., Gwangju 62074, Korea

(Received June 11, 2019; Revised July 10, 2019; Accepted July 23, 2019)

Abstract: The alignment characteristics of liquid crystal (LC) molecules on a solution-derived lanthanum zinc oxide

(LZO) film under ion-beam irradiation were demonstrated. Using the solution process, an LZO film was fabricated on

the glass substrate and cured at 100°C. Afterwards, ion-beam irradiation was performed following the LC alignment

method. Using this film, an LC cell was fabricated and the characteristics of the LC alignment were verified. Cross

polarizing microscopy and the crystal rotation method were used to investigate the alignment state of the LC molecules

on the LZO films. Furthermore, field emission scanning electron microscopy and X-ray photoelectron spectroscopy were

used to explore the effect of the ion-beam irradiation on the LZO film. Through these, it was confirmed that the

ion-beam irradiation induced surface modification, which demonstrated anisotropic physical and chemical surface

characteristics. Due to this, uniform LC alignment was achieved. Finally, the residual DC and anchoring energy of the

LC cell based on the LZO films were measured using a capacitance-voltage curve.
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F0e WEC Uehy FUL WY vl aso] WA
Aolt] o]ZlS ¢Jsto] 2{vl¥H(rubbing process)o] ZF
2 ASEC [23]. AYue sFsts oy Hoz

Atk SHAIE 2oz At vigret 2ol FA Hs
7le9] 574 mWiZoll o 7HA] Aol ATt [4]. &
2 #BH9| HAY FA7] o] AT 4 den ol
g AS2 XY F22 Adlisks ° &2 dddo] &
ot ol2eh olf= YYS HAT 4 Ue vl AR
B IS "ol Al ot AFolA ol et
e w2 AT A8 7L AT [5].
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of ufets F/dslior ot whaks JEATIE W AW FES ol&sto {71 Yol wreke AR
Z2 AnEd(sputtering) [6], 8t8F ZAF¥(chemical TF 3,000 rpm®] ko 30&3H A1 IEHA|A LZO
vapor deposition) [7], 231 ¥UA}S FANatomic  BfRfg FAdstal wiuro] oHgdS sl BAE A9
layer deposition) 50| AR&HCH [8]. SFA|TE ol2fgt  siQich. A4 100°C &9 SHEo]lE floA 10+
ZlEEe A fdiMe =2 vlEY §2 3t 3 A AP & 100C 2k AFE mya YR
SOl Bastzlo g7 AH&sH7] offute TRl Atk A 1ARE &9F dXE sttt A7t g
o] vlsfl &AW F7(solution process)= W G4 LZO Hgro] Ay sigF Wyoz o2y AE SHA
7h de glen 22 gAuldos 7 9ot ¥4 o DuoPlGatron ol2w] AAES o]g&sted 1,700 eV
g 2 dohe S 7 [9-11] ot 4tstel(Zine o] oux] Z7]o] 45" YAF e 28 b o]yl
oxide)= ¥t A7|2ALR =2 Bzl |2 Wi ZAPE A Qlo

2 FhRle W FpAo) AR 4 itk (12 22lm LZO uur 9jo] oby RASo] uig el FAbS]
HEPE2 SlER(rare earth elements) & StU= o  9JsiA] 60 um A2 Z59] WA A AAFSHAITE WY A5
2 axplA] AGES. FHE 55 @A Al £ 4EE ool el Aoz At Uy
7t At 5e 7S 7IHIE 4 o [10,13,14]. WiR9 B uigt JEie #d FA0]Z(Olympus)t 274
o] & Aus 89 FAS o]8&sto A 7IH o A ¥(crystal rotation method, TBA 107, Autromc)
wlolo 2 A7 4 9lon], A Axlo] ALRsIW  og BAsiolct ®at E7pA0] W Ho|7 TEARS

lo

= e 2=
_4_7(}_4 51\-] OO]:/\]-O] 7][]1%5} OH L.ZO H}U}OE xﬂx]—o} 0H7<4 1\11_4 0:17:1 o}o}g% =k

2 A7oAE 89 gHE 7[¥oR 170 (lanthanum  SFc}. 2|1 of@wlo] LZO ula HHo] ] o
zinc oxide) Brare 7o+ 9o EAsty, WA wjskS a1} BA skl WA VA5l osf 2e-38A ®»
el o2y sFS F/det el AEstint. 2o 2AE AAlSIIT. FE-SEM (S-4300SE. Hitachi)E

L

EF_E'.OSL’_IIO

o =2 w
o wparg olgsfo] Ay Ag AT 4 wjF S gejol muel BN W BHT, XPS (ES-
4e B JuHnr mejgE 7 BAS S5 ZAlel  CALAB 220i-XL, VG Scientific)S AM&ato] lsta] ¥l
k. olewe 7h4d oleg olgalol AAlHL ot she RAAYCh ABFoR B78Y-TY RALCR

RUHO EAMS HatAZITH TJ2jo 2 o]24l X350 ub  meter, Agilent-4284A, Sesim)g E35to] Fho] A&
+ o] Zasttt o]ZZ ¢fste] =2]  (residual DC) ¥ M7 17 o X|(polar anchoring

A, sl BR B J19e ARgstol wulo] A4S  enerey)E 340tAC

gelstRct. AAYE FAPIAL fo]4(field emission

scanning electron microscopy, FE-SEM)S ©0]-&35}

of xHO A Hsts, X-A FHA FFH(X-ray 3. 4 ¥ 1
photoelectron spectroscopy, XPS)& o]&3&to] gtst

A HgE WAsIo. R e R olul ZARE LZO O 1o 8% FFo= AAE LZO gfafo g AA}
graro & AATgh g Aol XhE DC H<Y(residual DC)  gF g o] H 0|4 AP UEY AT o213
1k g 1 oHX](anchoring energy)?] E74E ¢ RAME AlSstr] Aol W AulFolA 12X k2
ol g7 8F-AU(capacitance-voltage) 542 &4 2o Fif et wo == WA 4ol #HEE AT
ST [2& 1(a)]. o] A2 o]2/o] RAEA] ¢r2 LZO dhaf
YoM Fhet AR wiggo] o] FolXX] AT A
olojgitt. 12 Qlsto] AR AofA 11E Hof xHo]
A WY WAE]X] Aot} o] AL WY A5t viFstr] ¢
oA WG v whHo] ¥tEA] TQ sitte= S 9
2 dFoN s 8 382 ol&sto] [2l7IH Yol ulgtth o]l AejE g LZO €ito g A|Arst oy
LZO 9farg /dstaitt. 0.01 MO sEpdaf 0.09 M Al st 44 AMlE Eojx o2 1(b)]
o] ofdE 2-HIEAIOEZ0] =0 0.1 Me] LZO & o] Ay A YrE Fst= 2o] #dsith= A
< AlAferith. 12 §RMO] MY/EE =ol7] YA 2 ouidith. #U3E Wol AR Ao BAEOQI= H
oghgoqlut oM EALS grtsiich. AASH fHS  FHE(ARF P)of| oo HA my o) ARKlo]
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Fig. 1. Polarizing optical microscopy images of LC cells based on

the LZO films (a) before and (b) after the ion-beam irradiation.

(c) Measured transmittance curve for measuring the pre-tilt angle (red

and blue arrows indicate the direction of the ion-beam irradiation and

LC alignment, respectively).
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Fig. 2. Thermal stability test for LC cell with the ion-beam
irradiated LZO films.

(a) Before (b) After

Fig. 3. FE-SEM image of the LZO film surafce (a) before and (b)
after the ion-beam irradiation (red arrow indicates the direction of
the ion-beam irradiation).
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Fig. 4. XPS spectra of (a) La 3d and (b) Zn 2p of the LZO
film surface before and after the ion-beam irradiation.
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of LC cell with the ion-beam irradiated LZO film.
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