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H LR Galaxy Note 65/75” A >T=ZBETV
Edge (2014/10/8)(LCD,  3,840x2.160 Hh A of-ik &
5.6”, 2,560x1,440) (Sony, 2014/9) (AUO, SI1D2014)

Curved Display

H LR Gear S (2014/10?) 857 BIEERIEHMEL TV
(Curved OLED, 2.0”, 3,840x2,160
360x480) (Samsung, CES2014)
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Flexible BW E-paper Flexible OLED Flexible integrated circuit
2”, 80x60, 50ppi (2005) 6.5”,160x272 (WQVGA, 85ppi) 310 kHz (5-stage RO)
2”, VGA, 400ppi (2009) (Toppan) (SMD, SID2010/APL2009) (Taiwan Natl Univ, SID2008)

Solution & Flexible Tri-foldable OLED Kawara-type combined OLED
Tmax = 250°C, p = 2.17 cm2/V/s Transfer technology, WOLED+CF SEL/AFD (S1D2015)
(IMEC, IDW11) (SEL, S1D2014) 81” 8K (13.5” x 36)
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1999: & 1@ DFeRAM;EE;LSI
2006: Y =—0 FeliCalZ#%F

2. M ZEL AE)— (ReRAM)
2013: /NFY =% 8bit AUk 1-4 (Ta,0;)
H T LT
2017Q4: Intel & Micron
3D XPoint memory (375GB Optane) t
2022 £ EHIE
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4. EBEIZIYIA
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5. TARATLULRABIENSVOR4S

2012~: AR—k2J#2,80” LCD, 88” OLED TV
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Time Machine, 2002, Dream‘works

| i e S

F/A-18C Hornet Defi-Link VSD CONCEPT

Wikipedia, Japanese Nippon Seiki Co. Ltd.

http://!?-WIklpedla-org/ http://www.nippon-seiki.co.jp/defi/
UIU — O

l BTAARAILA

Minority Report, 2002, 20Century Fox
i come— | L1 v
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-G11 3.00x3.32 m?

G10 2.88x3.13

G8.5 2.20x2.50
(G8  2.16x2.46

G7.51.95%2.25

G7 1.87x2.2

G6 1.50x1.85
]G5 1.10x1.30
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FI0HA HSREHR 2.88m x3.13m

7284
156 cm x 96 cm

3L 550650
12.186mEY
5 4: 1000 x 1200
A0B2E Y
EotHL: 1500 x 1800
A0BY3mEHRY
TLEIZfERABBLI-CA
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ﬁﬁfaSi?&I!%%ilﬁ: < 30cm

http://www.gintechenergy.com/jp/index.php/  http://semicon.jeita.or.jp/exposition/topics_03.html
http://www.alibaba.co.jp/pdetail-free/5053167.htm products/douro-series/douro- P g Iprexpostt ples=m

monocrystalline-silicon-solar-cell
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>1 m?
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A £ Jang Yeon Kwon (SAIT), IDW 2007
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% ah (Surface3d) vs HH#8EL (LG 55” 4K OLED TV)

OLED
(55EG9600)

OLED
LCD (55EG9600)
(Surface3) (Surface3)

LCD




LG 7S5 AXAFYIO0OLED (P-OLED)

G Flex, 6” P-OLED, G Flex2, 5.5” P-OLED, LG G Watch R Apple Watch (not confirmed)
Real RGB (stripe) Pentile? 1.3” round P-OLED, P-OLED, 272x340/312x390

1,280x720 (LG, 2013/11)  1,920x1,080 (LG, 2015/3) 320320 (LG, 2014/10) (38/42 mm) (LG, 2015/4)

2015/5/20 Mail Online EﬂTV@ ETIt{,F I:II=II:I

http://www.dailymail.co.uk/sciencetech/article-3088702/The-wallpaper-TV-light-hang-wall-using-MAGNETS.html
55”, <1mm thick, 1.9kg

© LG Display Co.
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Corporate Research & Development Center, Toshiba Corporation,
1 Komukai-Toshiba-cho, Saiwai-ku, Kawasaki, Kanagawa 212-8582, Japan

a-InGaZn
Gate ——— ==l

with carrier substrate

without
carrier substrate

Plastic sub. A _
Lamination A Coating
Polyimide Plastic sub.
Carrier sub. Carrier sub.
I 1 M

v v

Delamination

i

Carrier sub.

Delamination

-

Polyimide

Carrier sub.

v

" TFT+OLED
———

Plastic sub.

Flexible AMOLED Display Driven by Amorphous InGaZnO TFTs
IDW2013 AMD2-2, Toshiba

Kentaro Miura, Tomomasa Ueda, Nobuyoshi Saito, Shintaro Nakano
Tatsunori Sakano, Hajime Yamaguchi, Isao Amemiya

Etching stoppe

O; xmnu Fassivavion

Gate insulator

Barrier layer

Transparent polyimide

Glass

S
%

Pixel electrodey.
b (Anode) \ R

olor filter

vy

Transparent polyimide

Delamination

Glasg
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K. Nomura et al., Nature 432, 488 (2004)
a-InGaZnO, (a-1GZO)

v ERIJOVRAF =>TJLFXFTI)

v BREEHE>10cm/Vs

v REWNUFFYYT E, ~3.0eV=>FEH
v SWEE. BFLERES

2004 gy 1423

B F7=1&

D-OS_IIII\

0.03_,,,‘ R
E Before bending B
I After bending
2 Vas (V) r
5.0
E 0.02 — 0.02— VGS V) _]
N—r 5.0
a | 40
— L 4.0
0.01—
N 0.01 —
3.0 3.0
- =20 =10 - 20
OD 5 10 fg] ST e 1.0
V (V) 0 5 10 15
DS
VDS (V
8.3 cm?/Vs 7 cm2/\/s
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Kamiya et al., Sci. Technol. Adv. Mater. (2010) in print

a-1GZO: Top-contact, bottom gate 40nm-thick a-IGZO / 150nm-thick SiO, / c-Si, W/L = 300/50 (um)
a-Si:H : Inverted staggered 200nm-thick a-Si:H / 200nm-thick SiN,, W/L = 28/6 (um)

200 1041
 Ve=0-15V |
__ 1507 10 Vpe=2,4,6,8,10V
< : <
s | = 108
a-1GZ0 = w0 2 |
- | — 1010
50}
| 1012
= N |
0 5 10 15 105 0 5 10
Vps (V) 10 Vs V)
-06
I 10 | _
3 ] V=10V
V=220V 107 DS
— —~ ;08
< < 10
- = 2 ~ -09
a'Sl ‘H ~ A 10-10 '
a) — 10 |
o 10|
/ 10-12%
v — 102 T
0 5 10 15 20 20-15-10 -5 0 5 10 15 20

Vs (V) Vs (V)
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AQUOS PHONE ZETA SH-06E iPad mini (L-74F) 324ppi #w )L iPad Pro
4.87,1,080x1,920 LCD 460ppi  7.9”,2,048x1,536 (Sharp, 2013/11) 129% 2 732x2.048
(Sharp, 2013/5) . | (v—7, LG, LR, 2015/11)

iPad Pro

B B A,

55°HI N>~ HAHEL TV <A 498y 7k Surface Pro 4
1,920x1,080
(LG, 2013/11)

iMac 27” Retina model
277 & &R, 5,120%2,880
(LG, 2014/10)

12.3”, 2,736x1,824
(H LR, 2015/10)
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INBY (5 ~10") H LRV, LG A& (55~77") LG

RGBAZ—2J41IL3— =1:)

=uc N Y e —— o
TFT TFET
E iR Hix

LTPS TFT : KEFEILEHEE (G6) 1GZO TFT : KEFEIEOK (G8 1,200x2,200mm2)

RGB OLED: {8 8L\ WOLED :4¥#&% (G8%&243)
NE EE B E EE . E
& 5 B =8 B

Nexus 6

GALAXY Note Edge

:::::::

1557 HHEL TV
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IGZO%F{E>T-FAHEL TV (LG)

HHELTV BT EBELTV
88” 8K 65” 4K, BEH 53.9mm
(LG, 2018/1, CES2018) (LG, 2017/4, in Japan)

EMYBFHEL TV

65” 4K, $9930 5 A (& E)
(LG SIGNATURE OLED TV R
2020/10)

- : T

https://av.watch.impress.co.jp/docs/review/review/1290720.html



LG’s Bringing Its Rollable OLED TV to the US With a
$100,000 Price Tag

2021/7/16 PC mag
https://www.pcmag.com/news/lgs-bringing-its-rollable-oled-tv-to-the-us-with-a-100000-price-tag

LG Signature OLED R
657, 120Hz 4K gaming, variable refresh rate
$87,000 in South Korea in October 2020

$100,000 in US in 2021
— - —

‘a1 > ) - .;‘




Apple Watch Series 4: LTPO

2018F9F 13H &
https://xtech.nikkei.com/atcl/nxt/column/18/00001/01001/

OLED®M2TrEREN[E %
BIRW

" I LTPO:
% -Ff <Al ] Low-Temperature Poly-Si and Oxide
I
Ik ARAYFTr:
Voata EATERDAOS TFT

)ILwialb—bElHZETHEEESD

& D ER B [B] BK -

RKEREREALTPSTET

BALMFERAT)DEFEA
SREEBRIEYTFT (=100 cm?/Vs) DLEE
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2 fr & 5
2h,,|a Sn, In, Cd7Zx & M5sEf1E

2. R FRIDENEZEDITS
BFDGEEIEEAAUHEEHEEZREDOD
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EREEEEE{LY) (TCO) DEERITHE

EFIIBAA DO LEF: BBIEMEBRKIFEAENR
BULWTCORLE: E2BA44Y (n>4)
In,0,, SnO,, Zn0O, Ga,0,, CdO, MgIn,O, etc. (T|OZ)

K |[Ca|Sc|Ti|V [Cr|Mn| Fe |Co Se | Br | Kr
19 20 21 22 23 24 25 26 |27 34 |35 |36
Rb|Sr| Y |Zr Nb/Mo|Tc |[Ru|(Rh Te| I [ Xe
37 38 |39 |40 |41 42 |43 |44 |45 52 53 54
Cs|Ba| |Hf|Ta|W [Re|Os| Ir Po | At |Rn
55 |56 72 |73 |74 |75 |76 |77 84 |85 |86
Fr |Ra| |Rf|Db|Sg|Bh|Hs Mt

Al3* Sit

113 pm 92 pm

BRI D KRES
LUMO orbital radius

(STO)

Zn?* Gas* Ge*t
YN AN VYEdn 108 pm

5 Cd?* In3* Sn4*
180 pm | 149 pm | 126 pm
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Inorganic Thin film Phosphor E, (eV) Temperature (°C)

Y,0;:Eu [1] 6 500 ~700
ZnGa,0,:Mn [2] 4.7 500~700
a-Y,,Eu,Ca,O0(BO;); [3] 6 500
Gd,0;:Eu [4] 5.9 600
GaN:Eu [5] 3.4 800 (Epitaxial)
ZnS:(Cu,Al) 6] 3.7 650

[1] S.Yi, J. Bae, B. Moon, J. Jeong, J. Park, . Kim, Appl. Phys. Lett. 81, 3344 (2002).

[2] Yong Eui Lee, David P. Norton, John D. Budai, Appl. Phys. Lett. 74, 3155 (1999).

[3] H. Sano, T. Matsumoto, Y. Matsumoto, H. Koinuma, Appl. Phys. Lett. 86, 021104 (2005).

[4] S.-s.Yi, J.S. Bae, K.S. Shim, J.H. Jeong, J.-C. Park, P.H. Holloway, Appl. Phys. Lett. 84, 353 (2004)
[5] J. Heikenfeld, M. Garter, D.S. Lee, R. Birkhahn, A. J. Steckl, Appl. Phys. Lett. 75, 1189 (1999).
[6] J. Kim, H. Hiramatsu, H. Hosono, T. Kamiya, Thin Solid Films 18, 559 (2014).
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TFTOHE

Taken from J.K. Jeong, Samsung SDI/Inha Univ, M.C. Sung, LG Electr.
2nd Oxide TFT Workshop (2007), IMID2009

a-Si:H TFT Poly-Si TFT Amorphous Oxide TFT
Generation >10G 6.5G(LTPS)/8G(HTPS)? 8.5G
Channel a-Si:H ELA LTPS/SPC HTPS a-InGaZnO4
TFT Mask Steps 4-5/6-7 5-9 4-6
Mobility (cm?/Vs) <1 30 — 100 (or larger) 1 —30 (1007?)
TFT uniformity Good Poor/better Good
Pixel TFT NMOS PMOS, CMOS NMOS (CMOS?)
Pixel circuit Simple / Complex Complex Simple (2T+1C)
(OLED) (1T+1C/4T+2C) (ex. 5T+2C) ERAITE Tr
Cost/ Yield Low / High High / Low Low / High
TFT reliability Poor Good Good
Vi shift >30 V <05V <1V
Light stability Bad Good Better than a-Si
Circuit No Yes Yes
integration
Process T 150 — 350°C 250 — 550°C RT — 400(600)°C
Display Mode LCD, OLED(?) LCD, LCD, OLED, E-paper
OLED (small size)
Substrate Glass, metal, Glass, metal, Glass, metal, plastic
(plastic) (plastic)
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K |[Ca|Sc|Ti|V [Cr|Mn| Fe |Co Se | Br | Kr
19 20 21 22 23 24 25 26 |27 34 |35 |36
Rb|Sr| Y |Zr Nb/Mo|Tc |[Ru|(Rh Te| I [ Xe
37 38 |39 |40 |41 42 |43 |44 |45 52 53 54
Cs|Ba| |Hf|Ta|W [Re|Os| Ir Po | At |Rn
55 |56 72 |73 |74 |75 |76 |77 84 |85 |86
Fr |Ra| |Rf|Db|Sg|Bh|Hs Mt

Al3* Sit

113 pm 92 pm

BRI D KRES
LUMO orbital radius
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YN AN VYEdn 108 pm

5 Cd?* In3* Sn4*
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