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Realization of a novel polarization controlled planar light-emitting devices by
phosphor nanorod aligned film with aspect ratio controll

KATO, Ariyuki
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Y2W06
Y2W06 LiCl Gd
100 nm Y2W06

460 nm

In order to realize a polarized light emitting device which does not require
a polarizer, synthesis of Y2W06 nanorod and fabrication of nanorod orientated film were carrie
out. Y2W06 nanorods were synthesized by flux method using LiCl flux. By doping Gd, we succeeded in
synthesizing nanorods with a diameter of 100 nm, suppressing precipitation of non-rod shaped
particles and observing blue light emission at 460 nm which is the matrix emission of Y2W06. Using
the obtained nanorods, nanorod orientated films were fabricated by a dip-coating method and an
electrospinning method. Either method successfully aligned the nanorods to some degree, but the
polarized light obtained was extremely low. For comparison, the polarization characteristics of ZnO
thin films (nanorod aggregates) depocsited on R-plane sapphire by catalytic reaction assisted CVD
were also evaluated. Relatively strong polarized light was obtained from the ZnO thin film.



B X C—19, F—-19—1,

. HWFZEBRAAE S Wl DY B
(1) T4, 1B - migEorEE & LTk
REIHSCTHHAINTWATRST 4 27
LA (LCD) IZiE, ez mr oA+ 58
B IFE T Ny 7 T4 N) DPHERESE
ELTHERARTHD. ZOFEHIEEFEF
TITEEA YRR SN THBE R, W
HLFON D HITERLETH Y, LCD LA
O THATHERICIE, D)% BN
TTCLEbRTniERs 2wy e v ) FER
H5.

(2) £, ZNHONFEOHT, M
%%ﬂ%?éﬁ%ﬂﬂzvhwi DAL F

EMENLEHFMTHDH L, Kbt
@ma%T%ékwoﬂﬁﬂ%éﬂ BXEhIZ
WBEZRERIEDS 100 VELE & Ev & vy S RS
N5,

2. WHEOHE

(1) ABFZETIE, 7T AT Nea#IfE L7
WK T ) vy ROERMBEEZ/ER L, 7 A~
7 b E ORI REE R L OVE FREEH
BLEOMBEZIH LTS E L BT, WA
F 7 vy RECmIIE 2 72 357 7= 7 0 ' ) 48
VR NR T EEBTHEHNET S,

3. WrFED kL
(1) ABFZETIE, LiIClZHAWET S Y7 R

EICEY, YO # etk oy REERk L7z,

7Ty AL, EIETREELTCWNE TS
v 7 A (W0 \ZJFRE & 70 B IR & TR R S
WL T T v 7 ADFRIEE X B fn g
O Z2FH L CmEdb & ek dh 2 A H &
HHETHY, hRin - BRBEEIZL VRO
%@%ﬁ ELWVWIHOEHBE LS TND. BiRH

T, FUBHAE L LT Y05, WOs & HINA (7
iﬁ&m%itiﬁ%éﬁ&m%)%%w
700° C @ LiCl (Ziafif s+, fidmpkE, e
%, /KT LiCl #fpETH2LTH/ my
Na R Z 5T

(2) 4%, Bon-F /vy RORHEOE
@k,%774/7ﬂmk@ L7=bDxE R
Uy ha—X—2LyER BT HT
TETHo7=03, ﬂ‘/ 2y RERKEPICSEE
#HBZERREND, AU v b AABRTLE
WCEEE > TLEY, BEMEL < EREfkd
DI EMREETH-TZ. FD=D, F/ay

RaERY <~ —RRIZ o S, R ERIER,

Do D EFE EFBET 4 v T a—bEE
AW RBEOERER AT, T4 v T a—
MEIZBWTY, BME ) & IEEEDOZE3EIZH
KT HWME S Z Lk, F/ry R
BT 52 ENMIFFCE D LB T

(3) T4 v a— MEZK DML AT L
T, TL7 huR = 7E (BRRE)
W2 X DB DR S ATz, =7 hr A
E=r 7R, mEEICL YR v Wi E

Z—19,

CK—19 (Jtm)

TS 25 O Je v s O MR IS S S & 5 H ik
THHN, a7 ZAOFRIT LV RO R
MZHIET LN TED. EEHSELRY
~—WRIZTF /oy R&g ﬁfléﬁfj’o<\_
LIk, AU ~—fHERICE IR T
Juy REHLADD Z &ﬂf%ék%x
7.

(4) MR EZ R+ / ny RKE L
TZIn0F/ay RRFMOLN TS, 8H, Zn0
WEEEMICKT LT c BN EEICKRET S Z 80
%<, TORKFHEEFIAT 5 2 L NHEET
HoT=M, R Y7 7 A 7 ER LI
FTHECVDHEIC LY Zn0 ZRESH 5 &, il
DSEEMOZ % L AT NS AR L, Zn0 F/
0y ROEEKRDOLHIZ/m5 2 EAVHBHL
= (K1), Z? In0 i (5 av NES
) IR CHETEHRAE CHDL=D (=

72 LRI IC B D), = O eEE
WZOWTHEHME L7,

Sapphire
<1-102>

o / 0
10 15 [um]
0.0 [nm]

0 5 10 15 [um]
620 00  [nm] 220

X1 RV 774 7L Zn0 D AFM £

S AP S
(1) R S D inoc#
Ths Euld I-f EBIZK D RO ERT

2%, f #E i?ﬁ%ﬁ%@iﬁ(@fﬁi /N EWTZ9
JTI@%% ZAFIZ W b, Foay

Fiz L“C%Tﬁj‘ﬁffffl‘ MR < 72 W ATREME S
bbb, TORD, T BBORNKERT Eu,
Sm, Er AN d-f B D Ce, d-d & D Mn,

p-s BB O Sn ORI LA, 5 o =308t
1T _TEENF 100 nm O BRI/ oy
RIEIR T o723, f-f B D Eu, Sm, Er LA
SinDOFICEBIT D LT TE RN
7=.

(2) RIEOFEEBEHED YN0 Th 55
AL, -f BRICE AR EZITRHEAD R
W2 ANDMENS DD, MR EED
NLAETMD Y N0s F /1y RO &R
7278, 5 HFETN Y W06 7/ v v RITE,
vy FIBIRORL TN T 52 &n
oo, ZOT, ITERI~ ARG RIS
BWTHIN, RBAEF-eWA T Gd 2R
MT 5212k, IEry FRROKL 7O
Hi 230 LoD, 460 nm I B — 27 25
BRI 2HFOREGED Z LITkPI LT
(K2).



GdiEm(Y,W0,Gd (2% FFM(Y,WO;)

B2  Gd @nE L OMEGFIN Y.W0s O SEM 84

(3) T4 v7a—hEcky, 1 7ax
J—/UZ 15wthdDOR Y v = rt’'al) K, 12
wthD Y W0s:Gd(2%) F ./ v v REg#H Iz
TR T AR ERE S, 40 mm/s O
BETHEMEFI X BT, K&+ 80° C T 12 K
WS- 2 A, 7/ uy Kb HRE
Bl (ff B 242 25. 3° )waé B (1
THIERTEZ (K37A). BHoni-fm
ﬁ@%t@ﬁt%ﬁ%ﬂﬁbk&:%%%

t(ESIREELL) 1% 0.96 & RO THHVMEIL
%/beb\é Lot LrL, B
THWI EnD, ZOmERF /vy FHE¥K
DOHLDOME DM (Bl ECEOTEREN A +57
TRDH) AT OWTIXS] Efhe X MRFT 2 M EA
H5.

(4) =L 7 b A= 2¥EI2XY, §iE
THWEF /vy ROBARY ~—Rik%E, 15
em X782 72 1 em OF v v T HEOFf7a b
7 Z\Z 12 kV OHNEET, 1 ml/h OFET
%%MLK& A, Fuy RBRY < —ifk
I‘f‘E ’)VCFPﬁL/ &)Eﬂfb\é k%ﬁﬁmu
Té LnTcER (K34). LarL, 7/
0y ROBENRT v 7 a— R MEDHDIZ
TR Z & s, BAfE 2 e R 2 B
THZERTE 2ol

Ta4vFa—hik ILYLRRE=VS %

3 HEdlafEEo> SEM 4 & FFT ifg

(5) REmY 7747 L mﬁéﬂthm%
B (/7 my FESER) I2BIF 53 Riids
%®ﬁ%ﬁ&ﬁﬁ%ﬂﬁbkk A, HXH
Ebo L b L TWBRE (2 y RER—
F/hEW) DT 0.47 THY, KBFETHE
L 72 YoW06:Gd OELAIPREIZ L, 13212 &
VWMESERrEZ R LT (M4). 207, T
4T a—hE DL hrAY= T
K BEA TERBRN THDBIET D720,
n0 F /vy K (WRIEIC X0 GRkATRe) %
HANT, FRROEREZED L TETHD.

-
2]
=
=
S 108,
£ ]
s PR ¢
= 08 2 + % H & 0, @ E £
2 0 . 0 400" 5.
QL 06 A LI +
* « 0
E < 600°C . i
hel A o + - o
@ ] #ss50°C LR = A
£ 04 s D
g 0500°C L9 d o, s
g 0a | »a50%C A a4
T . lijt1-100 ¢ litooom -0

0 20 40 60 80 100 120 140 180 180

Polarization anale (dearee)

X 4 7n0 RO RS AERITENE

5. FlREimLE
(WFgERFEH . WFIE o3 K ONE
=)

HHrTEE I

GEEams) Gt 110

(1) Ariyuki Kato, Shotaro Ono, Munenori
Tkeda, Ryouichi Tajima, Yudai Adachi,
Kanji Yasui, Polarization properties of
nonpolar ZnO films grown on R-sapphire
substrates using high-temperature H.0
generated by a catalytic reaction, Thin
Solid Films vol. 644, 2017, pp. 29-32,
https://doi. org/10.1016/j. tsf. 2017. 06. 0
62, &EHA.

(PasR] Gl 34F)

(1) S. Matsumoto, R. Kanai, M. Kimura, A.
Kato, FEu Concentration Dependence of
Morphology and Emission Characteristics
of Y,WO0s:Eu Nano—Rod Phosphor, The 23rd
International Display  Workshops in
conjunction with Asia Display,
2016/12/7-9, Fukuoka International
Congress Center (Fukuoka).

(2) W=, MR —, ZEER, NEA
17, BIRZE, LR, MIESOSSHE CVD
%Ki@ﬁ%bk#@ﬁm@ﬁ@%%%@,
55 1T [BUS B AR 2, 2016/9/14,

KA V¥ GHiE).
(3) MiHZZHE, HEH—, LELER, JEA
17, EWZFZE, ZHER, MBS EE VD
% 0 HERE L 7= FERE Zn0 RO 3R
B (E RS RS, 2016/10/8,
ﬁﬂ&mﬂ%k%(ﬁﬂ)
(4) MHHE, HEH—, ELER, JEA
17, EWRZE, ZHEIR, MRS SHE CVD
AT K0 AR U 72 MR Zn0 i bR o 6 525
M, B HEHREEERE TS MRS,
2016/11/18, ARTERE (&R).
(6) HEmH—, MHESHE, ZELER, JEA
17, ZIEIR, BSOS SR CVD I X v H#E
T8 U2 FE Mt 7n0 BEORYCHEE, &5 64 [BIS




M P R ek <, 2017/3/15, /3
7 i (k).

(6) HMEiR—, MHERH, KAB—RS, A
WA, INEEAEAT, LTI, MRS SR CVD
EIZ K0 AR U 72 FEMRE Zn0 # S B oo 52 5 P
B EBEESSRE RS, 2017/3/24, 4
WoRT (BHE).

(7) A. Kato, M. Ikeda, Y. Adachi, R. Tajima,
K. Yasui, Characteristics of non—polar Zn0O
films grown by catalytic reaction assisted
chemical vapor deposition, 44th
International Conference on Metallurgical
Coatings and Thin Films, 2017/4/24-28, San
Diego (USA).

(8) ZEEMER, MHRHE, HE—, 0B
A17, ZIEIG, MRS 3R CVDIEIZ XD
R WY 7 7 A 7 HbR BIZHERE U 72 MM Zno
JEORICHFE, BFEREETSY A =T
4 K%, 2017/9/12-15, BAHEH RS () .
(9) ZiEMER, WHRHE, HEH—, EA
11, ZIHFIR, MIRESOG SR CVD IRIZ £ 0 Ak
£ U7 EME 7Zn0 5 LI O 6 e,

B E BB E P RE-EGE RS, 2017/10/7,
BEMRY (RE).

(10) M. Ikeda, Y. Adachi, R. Tajima, A.
Kato, K. Yasui, Optical emission
properties of non—polar ZnO films grown
using hypersonic H.0 beam generated by a
catalytic reaction, The 8th International
Symposium on Surface Science,
2017/10/22-26, Tsukuba  International
Congress Center (Tsukuba).

(11) Y. Adachi, M. Ikeda, R. Tajima, A.
Kato, K. Yasui, Nonpolar ZnO films grown

using catalytically—generated
high-energy H,0, International Union of
Materials Research Societies

International Conference in Asia,
2017/10/31-11/2, Bali (Indonesia).

(12) M. Ikeda, S. Ono, Y. Adachi, R. Tajima,
A. Kato, K. Yasui, Characteristics of
nonpolar ZnO films grown on R-sapphire
substrates using catalytically—generated
high-energy H.0, The 24th International
Display Workshops, 2017/12/6-8, Sendai
International Center (Sendai).

(13) Z5MEREA, MMz, MEEG1T, KA
BE—RB, FfdsRl, ZHEIR, MRS S
CVD #:12 & % FEMbE Zn0 ik Sl BB 0D S 225,

% 65 [BlSH Y E2RFRIN S,

2018/3/17-20, ~ L — L@ HEE (D).

(XF) Gt 0fF)
(PEZERT EEME)
Ok Gt 0fF)
Oftfsikdt Gt 0fF)

(Z Dfth)
L

6. HWFFEHLAR

() B ez

g A47 (KATO, Ariyuki)

RN B R - T2 5ER - HESER
e FK = : 10303190

(2) WFge sz

A#t 5L (KIMURA, Munehiro)
EREATR R - TR - 22
eE#&a 20242456

2t Eih (YASUI, Kanji)

F MR RS « T2 2eR « %
WoeEEKE 70126481

PRk 28 4EFE X 0 mFTE /0 )

(3) HLHERTIEA
mL

(4) W 5et 717
mL



