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Multistate display as sign, mirror, or window with transparent OLEDs

Takayuki

Uchida, Tokyo Polytechnic University

It has been 30
years since Tang and
Van Slyke initiated
thin film OLED. In

addition, OLED is
self-emitting in
contrast to LCD.

These features make

it possible to produce

thin film OLEDs with large area and mechanical
flexibility, and therefore provide them with the
advantage for mass production through roll-to-roll
process.

However, thin film OLEDs face with difficulty to
make them uniform and pinhole-free with highly
moisture protection on their mass production. We have
been struggling to achieve highly reliable devices.
Although many prototypes and plans for sale have ever
been proposed on the above background, they could
not place on the market. As a result, a number of
companies in in  Japan,
discontinued OLED production.

the world, especialy

In response to socia conditions and demands of the
times, highly specified functions and targets have been
proposed to provide OLEDs with such unique
characteristics as mechanical flexibility or foldability
and transparency on non-emitting time period (Fig. 1)

[1] .

Recently, we proposed a multi-state display that can
be used as a sign, mirror, or window [2]. This unique
display consists of two devices, one of them is a
transparent OLED (TOLED), and the other is a
transparent electrochemical device (TECD), as shown
in Fig. 2. TOLEDs shift between two states. transparent
and light-emitting states. TECDs shift among three
states: transparent, black, and reflective mirror. These
states can be combined in various ways to expand
display options, as shown in Fig. 3. This device also
has the potential for energy saving against heat-up from
the sun light. Thus, the technologies concerning with
OLEDs are being developed to expand the areas of
their applications.

[1] T. Uchidaet al., JJAP, 44, No9, L 282, (2005)
[2] T. Uchidaet ., APEX 6, 026503 (2013)
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Fig.1  Flexible and transparent OLED.

Fig.2 Transparent electrochemical device.
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Fig.3-1 Fig.3-2

Fig.3-1 Layout of front object [F] and rear object [R] against the device.
Fig.3-2 (a-d) Photographs of the glare-tunable transparent electrochemical smart window coupled
with TOLED, showing the four different optical states.
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SID 2016 Individual Honors and Awards

Winners of voice

<<Slottow Owaki Prize>> /AR O B ERRL K S)
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SEEMT, A3 50N, EE130A (FES, BE1., 77V,
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¥ 2, BV 1, SENOHFEEHNE 3 0 ATLZ, M, T 4 A7 LA Hfffidshig o, &<
WA HERL RIS £ 2 FRIIER [ DTN, STN, FLC, VAZR EOHEAT T, 2o D F v 7 LRI x4 2% 2
FRERAE OfENT & SRR 2 RFENHB LT, AU A I R EoMEtZ2&tnlysnE Lz, 2hb s
JL[F T T & IG5, TRKLCDDHEH A LT LODDOBE(ICHEEGE LE LT, 2N bitFEL2 SN 4
ﬁ%ﬁ%ﬁ?%%%%jﬁ’ﬁEhTM T, A H. HKﬁ*@AETiM%’&oT%Twékmm
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AR T, BHE 2(1XS I D ki Briefing & Author interview D3&FHFE  Lewis  Winner K
() EHgsARE K (Y xy—7) (£)., &% (h) TY,
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BE 2., Jt: Lewis Winner K, A #HARAEBK, A :%F (196 7)
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<<SID Fellow Awards>> HEFHHECERE TEKT)

: “For his pioneering research on oxide semiconductors for
| high-mobility TFTs “& 94 HTY = 0—DHEETEX £ Uiz, Hl§L<
| W WERNAOBBREIEH N LET, BBEEOBH T T T 7 AR
bW 80K (TAOS) DFRXFHESE & HfHl & v H RFEIL, 19 9 54w TRk
SNTHE L 6ETENT 7 AFERERRSHE THID THRLE L, HRHE
TENT 7 ALY A OREHT, BEMERORBRITIEEEFET L, £
DProceedings D XX 23 Journal of Non—Crystalline SolidsiZ#i~>7=DIL 1
9964, 200 44FEIZTAOSO—DTH D InGaZnOxZIEVERE & T HTFTOHq
SCNatureRSICHE SN TD, RELRBELEZEDDL LIV ELE, £
DOFEFHEH P EPN TV IR OFMHLE LT, 19 9 6FEDOLONRENRY
WBIHENTWDOI3E LW & TF, Oxide TFTEMR CT—HF R 2 E L= Didp—F v x/LTT, %%
ETIE1 99 7THICp n#HEGHOpEHER W EAR DORGEHEE & R OWECuAL02 2 FER LK, W
KOLOWEEHRELTWELEN, WTFRBTFTE LTI ) F<EMELERATLE, #AHLI DL
TETH D J7 753, E~F$Ff7iw¢VNw%ﬁ%<%#é&w&w7&w®f%#ﬁﬁbmﬂ6f#o
2 0 0 8FITHLIRED/NEEDSN0ZE > TN EMD TEHLE Lz, £0 1 0FANZE UEFH#H
BEEHDOEBZZXLZHPOZMFT LIz TTR, #EHOpT L TEEHATLEDT, 2D ff*%'%%:%k
o ZIIARYITFMLEL, 2L T20 1 OFIZIIMEDOR X BEETH - 72C-MOS%E, SnOZ{EM:/E
ELTOMNIZETHOL DT ENTEE L, HEMIZIT D EIETEAEREAR, oL ZFTHEE
DT T2 E WD OMYEED AR T, WEOWFTRITIR AR BRSNS RE A, 5l & & BRI
LW EEWET,

<<Special Recognition Awards>> HE#EFR(Y =—)

TTICHEEG R L2HTIO L) REZTAL DI, FEHEL LW ERE
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FTEE L7, 20ELL ELCDDOBA 2 L CTEERRA B E 2 T, ZAUTME DO L 572 b D TLZ, 2002
FE1ZSIDDMonday Short Course Diffiz L7z & X ITIEE 5 7D E T 5 &R 2 1E-> THii%E L
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F LN, ZOFOERHIATYH FEHTOBERXLTWETR) o TnEkd, Tk HITEX D
IZF o B> TWT R Z IIARSICEEN TV L BNnET,
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<<Special Recognition Awards>> |IAEFE(H ELF T3E)
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ET 4 AT VA BRENCRE T 2B DT 0>, S EEED VR/AR, 4K/8K & o
k&ﬁ%&ﬁﬁ%%@\2E9®§MKﬁ@i¢ﬁ\&Dﬁ%%%@é:kﬁf%ibkoit\éﬁ

(Bmeor Gepin) |

DY~ —E I FT—IIFIEREbH Y. SHICHFELLEARTLL,
AR LS iﬁM%&®%ﬁ%#%Dibto%ﬁ&%@®ﬁ#$i@xm¢é%x <WEHY FH

ADT, BOKREIGBIM LT EEZXTEY £7,



SID Japan Chapter Newsletter No.63 (2016.10.30) (6)

F23EBTARTLAERT—92a3avT  POFTARTLA
(IDW/AD '16) BEZEN

IDW/AD " 16Z LA R D K 9 1Zhife L £9°, 44 1dSpecial Topics of Interest & LT
1) Oxide—Semiconductor TFT
2) AR / VR and Hyper Reality
3) Lighting and Quantum Dot Technologies
4) Printed Electronics
5) Automotive Displays
DEDNZAR Y T A haS Tz HEL T £,
B SCVERR SO TR ORERIIZIDW/AD * 16 DR — L~i—h b Call for Papers Z AT L TIE
<7ZEVY, http://www. idw. or. jp
« T MEIEHR AT 0 742 (ITE) , Society for Information Display (SID)
- A 20164F12H7H (OK) ~ 9H (4&)
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1. SR : IDW/AD " 16IZ81) D FEZBOSIMBRE TT,
2. XEXRTAE L%ﬁ%?éKT\7V€y?477ﬁ~%~&bfﬁ%'ﬁ%
i (Oral FE7-iFTPoster JEFK) ZAT HSID HASEBICHTET S
FAESE, SHERFE EFERFOAR DA, FIREOEEIESID H AR
ﬁﬁmfﬂéﬁé L, FHEIFICRBATA X AR TE 20
AN ESIE T4 s RV
3. I UIAATES EEMIL. http://www. sid—japan. org/idwstg. html  DIDWIZ BT b FAE 2
FIEZR LT EEN,
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