VTP N T—F 4 AT ADFHD
S U MMENT 4 AOREE IO S

20 2 24

xR FFH



ElIES (B 3)

()]
ji %ﬁ :i %? No.1

op

wiEs | H 5 v K 4 (L N

EimCE A4

VTN T—T 4 AT ADIZDDT o HIRHT 4 v OF%FE L O

(NEDHEF)
ek, OLED 7 4 A7 L A ZIENEITRER DA AW SN TR Y, W77 2 %%
HLTT 4 A7 b A 2038 LB R AR O Z i@ i 23 H A2 9 5 AR = 2 /VIREBIZ B )
THENERICRAZ LD, 20T Ty 77 v MIBEEMHET D720, EfRECE M
RICICER TS 4 55D 1 ER (QWP) VA VRS TS, LiL, QWP 2%k
L7 DRICIRRBITE BT F T 5728, BEfFD QWP ZHWeT 4 A7 LA IXmEH
V7T ADOFBREOAEIZ LV BEBROANRENL L TRZAD. T4 AT A OBE{LEE
CEHbZ i<, 77977y NUBEEMET D HEE LT, AFRETIET V¥ LR
Y7 4 v (RDF) #4245, RDF id~ A 7 n¥ A4 XOBRFTRi+ %2R ) ~—7 4
JVIIZIRINT D Z L TEREND. IRINML72R+OBESTIC LY, RDF &% L7
P/NESE T & A B DR GIRREIC A LT 5. ABFZETIE, IR F-O% A4 X, 7 4 LA
e LTHWARY ~—, IRIBL O EH42 2 2 T RDF OfER AT, 7 4 A7
A DOEALEIRE L, OT 4 AT LA OFEHE~DEEN /NS RDF OFGH 21T -
7=.

F1EIIFmThHY, Ao REENEZRLTE.

% 2 TIE, RDF OfRJEMfiE OB L U TRt & BRI LTl L7-.

% 3 = TIX, RDF OfmyeMiEREIZB LT L, RDF OG22 L=,

B4 ETIE, TAAT LA DOBEILOBSEND RDF (SRS 20114 XOMFH%
Tolz. i 3.6 BELWT7.3um DA NV A MRiTZEM L7 RDF 3, <7 XAF ¢ —
D4 24 Ik L A DOIRIZIZEOENEZR#H TV SnsBEELEEZ R L.
INEKY, T4RAT VA OBELEMIET H72DIZ1E, B XLZE 600-1200 nm LLED
VAT —2a PNBETHD I ENRBEINT-.

F5ETIE, T4 AT LA OERAEOB AN S RDF IZIRINT DR A X LR
U~—0OptE1To7. fERREGRZEBLT 57200 N A MR ORRIT 14.3 pm
PLE, IMARY ~—IIRY 2R THDHZ ERHALNI T,

%5 6 = TlX, RDF OWIRLF-# Bt ORRFT 21T -7, Rifk 20 pum O V7 Ny X —%
WINL7- RDF X7 4 A7 LA OBENEMREL, SOICER=2/WREIZEWNTRD
WERRZR R 2 RBT 5 Z LA LN E IR Tz.

5 TETE, A7 X—%RINLT- RDF OREFEEIR AT L=, v
VX =% LT RDFIZX Y, T4 AT ADNDORDORAED 99.9%05 19.2% F
TR ENDEZ a2 R L. £72, RDEBRFEONST 4 A LA ZHBLIEEBICAT S
ie S OEICLAERTHDLZ 2R LT

F8EIIEMTHY, BONTMREERIEL, SBOEBEIZOWV TR,




AlF 6 (B 4)

(3) Keio University
Thesis Abstract
No.
Registration B ‘KOU” [ “OTsu” o
Name SASAKI, Shizuki
Number No. *Office use only
Thesis Title

Design and Analysis of Random Depolarization Film for Real-Color Displays

Thesis Summary

Liquid-crystal and OLED displays emit linearly polarized light, which causes a blackout
problem when the displays are viewed through polarized sunglasses in a crossed-polarizer state.
This problem can be addressed by using quarter-wave plates (QWPs), which convert the linearly
polarized light to circularly polarized light. However, the color of the displayed image with existing
QWP changes depending on the angle of the transmission axis of the polarized sunglasses because
the polarization of the light transmitted through the QWP depends on the wavelength of the light.
In this study, the random depolarization film (RDF) is proposed to address the blackout and color
change problems. The RDF consists of a polymer film doped with birefringent microparticles.
Owing to the birefringence of the dopant particles, the RDF converts linearly polarized light to
randomly polarized light. The matrix polymer, and the size and material of the dopant particles are
optimized to design the RDF that realizes clear real-color displays.

Chapter 1 describes the background and objective of this study.

Chapter 2 summarizes the knowledge of polarization and birefringence relating to the RDF.

Chapter 3 describes the depolarization mechanism of the RDF and the plan to design the RDF.

Chapter 4 describes the optimization of the dopant particle size with respect to the color change
of the displays. The RDFs doped with calcite particles of 3.6 and 7.3 pm in diameter achieved
chromaticity changes of less than 0.02 for all 24 colors of the Macbeth chart. This result suggests
that the retardation of higher than 600—1200 nm is required for the RDF that resolves the color
change problem.

Chapter 5 is related to the optimization of the dopant particle size and matrix polymer with
respect to the sharpness of the displays. The RDF doped with calcite particles of larger than 14.3
um in diameter and based on polysulfone exhibited sharper images than the RDFs using the other
particle sizes and matrix polymer.

Chapter 6 describes the investigation of the dopant particle material for the RDF that realizes
clear real-color displays. The RDF doped with silk particles of 20 um in diameter resolved the color
change problem of the displays and realized the sharpest image in the crossed-polarizer state.

Chapter 7 states the analysis of the depolarization effect of the RDF doped with the silk
particles. The RDF reduced the degree of polarization of the light emitted from the display from
99.9% to 19.2%. In addition, the RDF prevented a color unevenness of the displays viewed at
oblique angles.

Chapter 8 summarizes the results of this study and provides some directions for future works.
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