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AMOLED A=

Kodak

N Sanyo
2003 Digital Camera 2005 Vedio Camera
Kodak LS633 Xacti VPC-HD1
Sony
2004 PDA

CLIE PED-VZ90

BenQ
2005 Digital Camera E521




a-Si TFT Backplane2 0|2 ¢t 40 inch WXGA 14 inch, pc-Si process 2| AMOLED
AMOLED-TV/ SID 08" (A’ FHx} (A H XD

12.1inch 37|2| 443t= TFT WXGA 40 inch, Poly-Si TFT AMOLED (44 SDI)
AMOLED (4t’d SDI)



dY3 = BER

[ Crystallization ] a-Si deposition (PE/LP/AP/HDP CVD, Dehydrogenation)

4[ Laser crystallization ]

( )

Pulsed Laser Gas(Excimer) Laser, etc.

Continuous Laser Solid State Laser, etc.

| J

4[ Non Laser Crystallization ]

f RTA ]
___(Rapid Thermal Annealing)
( SPC )

L (Solid Phase Crystallization)

([ MICC/MIC/MILC (Metal Induced )
. Lateral Crystallization) )




e High Performance

— High mobility, Low Power Consumption
— Good Stability

* Non-Uniformity
— Variations in the electrical characteristics of TFT’s
* Mobility, subthreshold slope, threshold voltage

ELA (Eximer Laser Annealing) Laser ZA 10 O[5t S21| Ay

[

a-Si:H Deposition
S Strong Point
-Most Popular Technology

-Easy and well developed

Eximer Laser Irradiation

— Weak Point
e .'-4""-"-’-' - ==
- : /""'/ -Bad Process Controllability

-Narrow Energy Window

-Small Grain Size
-Line Type Defect

Kodak



Deposition of Ni
(10"=3=10" atomsicm?®)
on cap layeria-5ilglass

Cap layer

Aggregation of NiSi,

1o form seeds seed

Diffusion of Ni
through cap layer

Grain growth

—

Impingement between

adjacent grains to form
grain boundaries

Oxide electric field (MV/icm)

9999 ' :
999 |
ag | ELA '"UZ SPC 5.,3
= 90
% 70 [
50 |
| ; 30 [ _
—_— N ¥
B 10 - ‘pTFr :
w 1L = Ll t_#100nm -
n': . 1-wm Rrm
4 5 P 7 3 3 10

Samsung SDI

* Tact time : 5~10min/sheet

*« PMOS only : a-SI TFT like

* Substrate size: > 4G

« Mobility : ~ 60cm?/V-s
(circuit Integration)




817l 4MICH AMOLED backplane 7|=0] £ 0|11 QU=

OLED backplane2 Mg1=S A&XE 31= TFTL| i HElo
QiZisio] 2elst = 78i0]| EE

a-Si, «-Si S8 O0|2¢ backplane HM7|&0] AlE
2oL} AME| M =2 018t 0{2{=20] AUS

Poly-Si2 laser?} non-laserE 0|28t ZA3} uhof o=
1= Mefo| U=

0|= OLED LC|H=SE HAMI= non-laser Z4A &} Poly-si
TFT7H 2712 84 2 M2|Y S4o| 45 JiM JiS40| =3



Mobility

a-Si MC-Si p-gl

SGS ELA SLS

SPC MILC

Crystallization without
Laser

Improvement of
stability, mobility

- Stability BAE UE pms =Y Ams
33 EI""EI- b . Vth AIE HIAL §L¢_§|E ,
| e T 'oté; Ty

. Vth Shlft Eé!‘ .?.l' 'il
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Non-laser ZX 3} 7| = 7| W

- CjH X3} OLED backplane

X 2 poly-Si A™3} 7|=

| TFT XM % 7| =

x
A
=]

o
Hir

2 MY o|SE ¥




oK 1= AMOLED backplane® A D=

Poly-Si 233} Jl= X &K - 2= JI=
> 28t 3= 7=
(Z]= 37): 2 mch Z2H3l #YUE: < 5%)
> Ch X} S 3|2 A 7=
-8 Y -?-°'E:3 + 0.3V
- P-xj4d O] : > 30cm?2/Vs
- leakage current: 10-11 A (at, gate voltage= -5 V)

ﬁ C iy I iy S iy

o SHss . AW . JlsEY - TRy
: JlgEIE  <AXHSA) <H=2A P o

OASYl0] fab.C] MIZX3 32| Infra



20094 =S5

= 7|E Zdds S¥ 7= &R
7|8 37]|(typical) : 2 2IX|

AHs PUS : < 5%

02

leakage current: 10-10 A (at, gate voltage= -5 V)
- P-HY B2 M2IZ TFT HIZ U 54 27|
- P-id Za| Al2|2 TFTE 0|28t AMOLEDE 314 3|2 U = A2 MY
. o7 LR
= 0|2 F¢l gl= p-AME TFT ME L Zd2 S
- Al/Ni S9| seed catalyst0] [} HX3 M U 4H35] 7| &R
20 U2 =8 28 24 2 SA =8 7]
- 012 F2| ZHo| o= E2| M2I2 TFT M
- TFT §d &7}

- Stability 87} ¥ & 3+



Step 1 Step 2

Deposited layers Diffusion
Al Al
Al clusters Al a-5i

poly-5Si

-, T poly-Si
Si nucleus
Step 3 Step 4
Nucleation Poly-Si growth

from nucleus
<OIE 0HoH 288>
Nickel/Aluminum seed catalyst0j|
2 28zt 87t
- Al/Ni S2] seed catalyst0j|
2 st 24 U 2%}
Il &x
- 2d50| ME EEH 5 =M
U SA EH 7= S

<HE 0o 2330l 28t &del2 &

St AMEH
Z. Tang et. al., Thin Solid Film,

2009>

T grey dendrite

Al/Sio| AEH LXOj|M 500 |CE [ X| St AEHOM
U™ AlZHo| X|L}H ME|2 ZX} AO| 2 Al+
ionO| diffusion0] LO{L}HA| ZAHS}I7} XIsH

- (@)= €F0/5 HYS dojLis| ™
- (b= €052 d0oH =,
- ()= 8l(b)of| CHSt optical reflection

microscopy



o
rh
in
=
2
i

1000 A /0.05 W/em? 1000 A /1.00 W/em?

5000A / 0.05 W/em?

a2 EF OIS SHO OE 2338t
Z. Tang et. al. Thin Solid Films, 2009>
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Poly-Si TFT H|Xt

~ Stability 7} 9 M8 o7
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Al

10° MERJ TFT

)5‘1 5[ t =70nm
:‘C_ 107¢ ko
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(I.:) 107}
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. 3 |

drain y o b Y

Em'“[ —v—WfL=10um!2Llum : e
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L
[
f=J
(=]

4200

1100

-20 -15 -10 -5 0
Gate Voltage Vﬂs (V)

S)

{400 £

Glﬂ

Mormalized Trans-conductrance

<HEQo|2 7Y T A

O Ni&H p-A{4 Poly-Si B8 AX U EMAT E4,
D. Zhang et. al., IEEE Electron Devices, Vol. 27, 564, 2006 >




2010 =E=F

. IR SE
= TFT &4l HE 7|= ==
- RN AUE:310.3V
« P-F< O|S=: >30 cm?/V - s
- leakage current: 10-11 A (at, gate voltage= -5 V)

. o7 Ui
= Poly-Si TFT HM& 33&<Q| th=3}
- 0|2 =g S30| 8= Poly-Si TFT & 3 7|= ==
« Doping S=0 [[}£ hole mobility ¥ resistivity &7}
= Ch| &K} A gt 3|2 Al=2|0|M
- Et9| TFT 4 ot (AZ20]M = A= "o
- CIQ| TFT Stability &7}
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Poly-Si TFT
Item Process
Buffer Oxide 8 1
o e
= TFTAX} 70E S fHdstn de’:;éﬁ’t’i’on 5% 2
ol TE | H=
oTHE "Il 43 Litho & o0t 1
develop e
e . oo
g 4&-2' ul.ﬁﬂllj_} -I-élﬂ'al.}" Si deposition 5% 3
) AS izati =32
E_I O-I _SIC-; OI 'i_'_l".'_'gl', Crystallization 2% 1
s Litho &
OI%TOEH _<I:_Ic->IE I'“7-I #3 develop =
Patterning A% 2
| St .y
+ 2R AIHE BRI wton ¥
= al Litho &
-cl,—%!ﬂ ?_I"g!gl- %!‘E 44 develop(Con.) Be 3
Patterning A% 3
Metallization ATEY 1
u Litho &
develop 2y 4
Patterning A% 4

< &2 Ctht=3}ot Poly-Si TFT M= 3™ >
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Oxide TFT

- High mobility
- Transparent
- Low temp. Process




WE 85

= Oxide TFT

| advantage |

Gate Protection Layer
Gate Dielectric

= Active (Zn0)
ﬁw 'S/D (ITO)|

Glass substrate
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Output (V)

N

/ ]j TFT1 TFTH \ 2 _

—1—i—WJ'L=1 Q00AD WIL=2000/10

TRt

— 300p

Voltage (V)

-10

Vac : 20Vpp
Rectifier

20F M

Rectifier - 100 pF
Rectifier — 1000 pF
5 1 Rectifier — 10000 pF
0.0 1.0 2.0

Time (us)










ED- Lab 3} A 34k

(ETRI Mask Layout)




lectronic
evice Laboratory




lectronic
evice Laboratory

+0SC+Buff
ﬁ@g\\\f &\?\ A | mmm|
“gﬁ' = wy**§hhﬁﬁg
& %&@;M SRS R |
= wﬁ%%«% S s e T
R =2 S e
3

S S

S s s s

:ﬁgﬂ§ngﬁxg§
SRS s [ \Sﬁ‘f'\ \“\\ :

3 N B %
SRR

I D U S 51 € 0SC

=
o TTr




lectronic
evice Laboratory

o

4x4 HH ROM

1x1cmm 1.8x1.8cmm
otHIL} otgiLt QgL




}flgc_ ;&ég_%_ﬂ al u ;Si‘:::‘l‘_i:bomtofg

o

0.6cmm




"‘&;« 4x4 HAAE L

< 0.45¢cmm >

lectronic
evice Laboratory




v 2 !'1 |
M Mi -2 g al O | EI lsitéo'l‘_i:bomtorg

o

1 .4000/10 ~
-ILL VA'AVAV
I e
B Y,
g A0l

31 Ld0|E




. T
1"'—

QItHH
| |
VDD
40/10 |-|H
—| 200/10
O\
1600/10

=224d01H

ut

Rl

lectronic
evice Laboratory




% lectronic

100u
<>

1.80mm

300u

1.8cmm

1cmm










2009F AHZHA =

M
=
LH
ofJ
o P oh o KO
| ® < 4w R
L_ML _AL ol &1 A._ _._._._
3 ok Ku Ku 1o K
10 ° N
LH
o
T
—
ok T
N
H
N
N H T
7 ki o X
<0 )




TN

TFTeF 2 & M A2 Readout 2|2 A Al Sl KA



TFTSE 2 & MA{Q} Readout 3|2 A U H|E
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Flicker level [%)]
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Figure 9. Comparison of flicker levels with and without
temperature compensation system
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. ) Oscillatory o
Ring Oscillator EE—— Freq. Divider —
Signal Clock
Voo1e
7 Touch Voo1e: GND
Point «—
Vx, Vy
Friisn
4 VJD.TP
VRer1
Vrer .
Generator —
VRer7
< B-bit Diaital O 3-bit Register for X 3-bit Data
-bit Digital Qutput | «——
S P 3-bit RegisterforY |
4 Clock

Level Shifter

Clock

Power / Signal

Switching Circuit

VD\ATA

2-Stage

Comparators [1 -+ 7]

l +bitData

7-to-3 Encader

Figure 1. Block diagram of touch panel controller.
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Figure 3. Schematic diagram of 2-stage comparator.
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