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Silicon Vapor Deposition ~ Components Devices

The Future of Electronics
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Asia-Flexible Display
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Flexible Display
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Wearable & Fashionable Display with “Design Freedom”
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[Bendable]

[Flexible]

[Rugged]
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Gate

Switching Device for Flexible Display
A, te] 2o, Dupont &
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| Substrate |

Europe-Organic Electronics

[Dupont] [Pioneer] [Ericsson]

Organic TFT /f

Organic Electronics

B3k, QIR A,

2,

Organic Circuit Element
PolylC &

<ZF=>: Ag7AL USDC, 2005.

Real Digital Convergence:
RFID, Smart Card, Sensor, System IC
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A S £4
A TET ~ TFT-LCDel g 7%, W2 olF& 05~1cm’
- ¥k A 2% 300°C, 150°C a-Si TFTE 7Fs
Poly-Si TFT - 2 OJFE 40~100cm™/V-s, CMOS, PMOS B 7Fs
i - by 24 L& 450~600°C, ~150°C LTPS TFTE 7hs
OTFT - @2 o|%& (0 01~1em?/V-s, 100°C oJ5} ¥ T4 Lrw 75
- 9oJaAl 7} o2 FA 5 Printing Technology 2 X“l 7Fs
Oxide TFT - FHLE < 250°C, OIFE 10~30cm’/V's
TFT Transfer - Ho| HhH o]& Seiko—Epson, Sony, PhilipsellA 7i:
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OTFT EAlx]& u|mst Ao} =22]= 3M, Penn
State University, Bell Lab ol &3] d-st SetAE 7 9ol oF Hollx Argdt f A
(H 2) ZUQ| 7|2 OTFT 7= % EMX| H|w
Research . X . Metal Mobility Threshold
Centers Sl bl gl Diellecinie Contact cm?/V-s) Len/Lon Voltage(V)
3M Si Pentacene AlsO3 50
Penn State U. Si Pentacene SiO, Pd 2.0 10° 0.0
Lucent Tech. Glass Oligothiophene Kapton Au 0.5 10° 16
Philips Polyimide PTV PVP PVD 3x10™ 10° -5
Cambridge U. Si Polyacetylene SiOq Au, Al 10 10°
Mitsubishi Si Polyacetylene Au 107° -13
Bell Lab Si C60 Au/Cr 0.08 10° -2.7
CNRS Glass a-6T PMMA Au 10° 107
ETRL PES Pentacene PVP Au 2.6 10° -5.0
Dong-A U. Si Pentacene Si0p Au 05 107 -10
Kyung Hee U. PES Pentacene PVP Au/Cr 1.8 10° =75
SAIT Glass Pentacene SAIT/GI ITO 7.0 10° -8.2
(& 3) OTFT 75 55 S22 CIAS0| N o1
Organic S/D Gate TFT Size and
Company s Structure Semicon. Electrode Insulator Performance Applications
‘ 2.5inch
Sony Bottom Pentacen Ti/Au S0 p=1.1cm*/V-s (160>120)
(2004) Contact e (sAM) 2 Io/l=10° 76dpi, mono color
AMLCD
_ 207 (4%4) pixels
(Igggi) goﬁlttoni Pentacene Au/Cr TaxOs u_ISiCTI/(;i S PC
ontac d AMOLED
Pioneer Bottom Pentacene Au/Cr Ta0s p=0.2cm2/\[‘s Ir(éi;f)azliilpsant
(2004) Contact (HMDS) Lo/loe=10 AMOLED
ﬁ.' :'F' ” .
. . - Bottom NR 1.4” inch
gggg B e Peacene  Aghic Si0, 1.<10° 80X80(80pp)
SALSA Passivation AMLCD
15" full color
SEC Bottom p=0.3cm’/V's XGA
(2006) '3 Contact emacene  TTO SAIT/GI L/La~10° 1024768
= i AMLCD
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- Large sensing area(up to 50cm><50cm) b gl }f‘_]}"]/ §]’ 6-1]' }?i}"]/ H]-O]_Q_ k"’"] EQ,] %% 7 ]”]S—Ac':]
- Application—specific sensor substrate oﬂ q.]gH Lo E _'_ oﬂ }\-] ;{]stz ]r,]- %?ﬂoﬂ }\-]
(e.g. glass, PET) C et ol = o
- Strongly curve sensor surface - °] F_-E]o]', % = i%]'-}—\-, o _]]1:-]] ._oﬂ}\-] §]'5]' }‘ﬂ
- Flexible and bendable sensor MHEAo] 288 o o A= Bell
2t~ - Ultra thin sensor(>100pm) =49 3 (_) _E a7l 2 o= Be
Al - Low weight sensor(1g/cm?) Lab. 5oll4] stst Z7] V‘ii'l 588 AEFoltt
- Optically transparent sensor 3z 2t 78] ) Zalxel Mk ]
- Customized sensitivity (<35> H2). (" D S8 A -]4 Rt
- Integrated light source ol A An=L A3t Ao|ch AYEl Lingkop-
:Eésvgocsjge sensor ing thstol| M= F&= AllA, @A Ez|o} Nanoident
Si Al - High sensitivity and selectivity Aol += photodiode, #7]o]] IMECe]|A+= PH All
= - Good reliability and life-time A, 28]3 dBo] A gsto| A= A & ol
(H 5) SEtAE MM HElE AT ST
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- ESPCI(Z&2) - OTFT %Lioﬂﬁ 1000ppm®] N,O HES
Al - Bell Lab.(7]=) - Humidity #% 7Fs%
Gas AllA

- Maroran Ins. Tech.(Z+£)
- Cornell University(7]=)

- Ozone H& 7ts¥
- Multi-parameter£ sensor 7NEHH:0, Oy, N 52| &3} gas A8)

- IMEC(#7]e])) - Alcohol vapor sensor 7i&
- TIRES(O]E‘FJOD - 1-Phentanol, alcohol 7& 7+
. - ESPCI(ZH2)
Alx
Chemical AX ~TTN( /\Q"E]])
- Tokyo University(Q-+)
- Ching Hwa University($=)
Bio A4 - ESPCI(Z&H2) - Glucose®} mannose ?]%E Al
= - Liverpool University(G=) - Biotin & avidin &
[ Humidity Sensor ][ Photodiode ] [ PH Sensor ] [ Pressure Sensor ] [ Organic Scanner ]
W —
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Japan,
Tokyo Univ.
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s Az vig nn*olur Si o 45 ol @3t 1

REIDe] Wl Ze19 Zhs 3712 S92 o]0l
+ Zejae RRDE 742 871402 a4 9
S 7o e ARksel st oiek 53 Si
RFID s 71, o1 IC, b7} s 4le] o)

3l Bztg]ojof s}=g|, ZatAE] RFIDE] A< roll-
to-roll process7} 7hs3to] QHe|Ltet e 2 ICE 7|
gt Aol FAlell /g 7hsstr] wiEell w713l oy
g8 M 4 gl
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104 o4 2 4 girke 7= A2 9

Philips= 6 Ho]] Zaju] QERUAZ o]%s}

RFID IC2 gt s sk djstgont of
2| @ A @] 21l ek




g
[l

KSASSEA M 22# Mb5E 2007 108
A AN 713 2 B o 2041E Aol
. Mol 7]l Bt SHE ofstet ¥
t} IAE &8 g Y& 7}AL item level tracking
HKEX] Sy jofojt ke 7oleh. Fuly

P2 A|23F ZapAE REIDIl] 1HIE
o] 7428 k£ A2 4 Slek Yzt Si RFIDY
4% A= pallet 4FollA trackingstal it
k5 o]l printed E|1E 0]&3}F item-level trac—
kingo] 7F5& Ao 2 7|thstn 9tk 28] 1 item-
level trackingol|A] 7} A4S Hol:= AL ¢lA]
Azl goll that 4 RIZE SolH 13.56MHz
thdolct. AlA] Az At 7]l 13.56MHz &
2tAE REID 7] 7idof miRlsha gl olf7} o]
off ik

2. 222

7t PolylCAF 71& 7 S&

El RFID AHlA| 9 5%

PolylCAF= =9 Hzp 3|A} Siemens 2|8
49%¢} e 3AF Kurz 2|& 51%=E 9503
joint venture F|Ato|ny &xf A|Aol| A 7H3} kst
A #71& 248 RFIDE A 7gSoll §ick 2
£o] AAsH= printed RFID 2= Atw] HH
20059e]] 13.56MHzE A|Ast 2006do] =&
£ £QJS uhEshy 2008 REE 7haEt S8 A
o A8k 2010858 = EPCE AlE3Rtrta
HFska 9lch oir] wWepbd 2010dofl&= 13.56MHz
9] 96bitE AH|Z3F5tY item-level tracking g s}
2} 3h= Zlojth. 7|@o 2= & polyesterg AR
st AA/Edel 2 Alo]E AZo 2L polymer
M, Y =, 35 55 ARSI 9 HH=A|
NEE2E PIATE 2 ARE3I, Alo|E et o
A] PolyIC7} 21| 753t polymer blend 7|Ht2] x|
=o|n L2+ staggered TFT o[t} A& 3|20
A AFEE = tho] @ E X Schottky diode EFQlo|th
OE5o] st OTFTE] A2F EAl-L mobility= 2F
0.02cm*/Vs, Ly/lg= 10° o)A, threshold vol-

= 02 time(sec)
= 0.
: N n
2 oo} | IRER! I
5 J U
o
S 02 1’" L
0 50m 100m 150m 200m

00000000,1,0,111110,111,0000000

T

16bit: 8 protocol & 8 data bits
(3 5) PolylC XM= 13.56MHz E2tAE! RFID

tage= -4V, 22|11 subthreshold slope-& 2V/dec
ole}. o] E4L 1042 Follw Asirt parsl] o
S Ar 2 orysicty st} 181 752 Schot-
tky E}9] rectifier® Ar-&3}a] 13.56 MHz o|4+
o5l AC7} DC2 W$te= 715 &eletglal, RFID
o] MUK 13.56MHz oJfe = Faksh= I—E.‘é <
g5t Inpute] £15V AC 13.56MHz
output2 DC 6V o]/fo|qict. o|e} 7+ E4S
B3l7] 98l #7F =2E] ZAo] photolithog-
raphy Ao F71H Z1o& ustohett 2004 dof
2] &0 2 A2F= full printed ring oscillator= 1Hz
Hro] Falsh oo} 22l 600kHz o]
Aro] ring oscillator = B 13t v} ¢it} (28 5=
oAb} e 2a} EHEL 7|MEO R demonstra-
torg AHRRE Zojt}. 7.5cm Q4] 74?43 7R]=
8bit 13.56MHz RFID%t}. o] A|ZFZ2 (.1sec]
read time, 3 months A X 2] 4 »E—’é% BAF9

tH71.

]o m°
o &

Lt. OrganiclDAL 7|& T S5F

OrganicID+= F2 CMOSE o]|-23} ring oscil-
lator HJ2HS AaHs}T olek 158 3.9kHzo| 1=
F3ke B4 92 4 99tk AR B2 bridge
EFlo] A 325 ARSI o] & o] sl ~20
MHz712] /5 A52 o2 £33 5 it o
o]¢lofl= CMOS 78t D flip-flop= H|2Hshed shift
register 29 AF& 7h=AS o ala 9ltH 8],




Ot IMECAL 71& e S8

IMEC+= #i7]eflo]] 9l HE=A] 7|8t S|AFZ or-
ganic electronicso] thgt A1LE LZ3] 4-805[ 2
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AMLCD Active Matrix Liquid Crystal Display

AMOLED  Active Matrix Organic Light Emitting
Diode

BCB Benzocyclobutane

CHEMFET Chemical Sensitive Field—Effect
Transistor

CMOS Complementary Metal Oxide
Semiconductor

ECD Electrochromic Display

EPC Electronic Product Code

EPD Electrophoretic Display

FPD Flat Panel Display

HMDS Hexamethyldisilazane

I0P Input/Output Platform

ITO Indium Tin Oxide

LTPS Low Temperature Poly Silicon

OTFT Organic Thin-Film Transistor

P3AT Poly(3-Alkylthiophene)

PES Polyethersulfone

PET Polyethylene Terephthalate

PMMA Poly(methyl methacrylate)

PTV Poly-Thienylene-Vinylene

PVD Physical Vapor Deposition

PVP Polyvinylphenol

RFID Radio Frequency Identification

SAM Self Assembled Monolayer

SCLC Space Charge Limited Current

SWNT Single Wall Carbon Nano Tube
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