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Abstract This paper discusses recent trends in the fabrication of semiconducting materials among the
components of thin film transistors used in AMOLED display. In order to obtain a good semiconductor film,
it is necessary to change the amorphous silicon into polycrystalline silicon. There are two ways to use laser
and heat. Laser—based methods include sequential lateral solidification (SLS), excimer laser annealing (ELA),
and thin—beam directional crystallization (TDX). Solid phase crystallization (SPC), super grain silicon (SGS),
metal induced crystallization (MIC) and field aided lateral crystallization (FALC) were crystallized using heat.
We will also study research for manufacturing large AMOLED displays.
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(a) (b)
Fig. 1. Images of (a) black and white, and (b) color
CRT televisions.

(a) (b)
Fig. 2. (a) LCD and (b) PDP televisions.
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Fig. 3. Structure of AMOLED displays composed of
polariser, encap, organic layer, and TFT.
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Fig. 4. (a) Loyol's FlexFai and (b) Samsung's Galaxy
Fold.
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Fig. 5. Schematic diagrams of (a) amorphous and (b)
polycrystalline silicon.
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Fig. 6. Processes’” diagram for fabrication of poly—Si
TFTs.
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(b) (c)
Fig. 7. Surface images of poly—Si layers after (a) SLS,
(b) ELA, and (c¢) TDX processing.
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Fig. 8. Surface images of poly—Si layers after (a) SPC,
(b) MIC, (c) SGS, and (c) FALC processing.
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Fig. 9. A schematic diagram showing scanning system and
substrate holder inside the process chamber of
nickel—sputtering system. lons are discharged from
the plasma which dislodges particles from the metal
sputter target. The particles condense on the surface
of the glass. The weight of the deposited nickel atom
depend on the scanning speed and scanning time of
nickel—target on the cathode.
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Fig. 10. (a) Microscope image of long—lateral grains
and (b) Brightness non—uniformity induced by
oblique lines on SLS poly—Si AMOLED panel.

Fig. 11. (a) Full=color 5—inch AMOLED display shows a
nonuniformity due to the different performance of
TFT in the double scanned region. (b) Full—color
2.8—inch AMOLED display fabricated on the single
and double scanned area for the excimer laser
energy densities of 230 mJ/cm® on solid phase
crystallized silicon films.

3. A8

e A 2B AMOLED tl2=Zeo] 5822 5
st of el w2t 5ol 7P T %S Al v
7 e o el el el nidd delEs o
24 Aejom WstA7ls e A dolA 3 4
o1& 27147} Slrk.

Data ELVDD_
Scan [n-1]
}L‘f
EL
i ELVSS
Scan [n] 1 =
Ll
ELA EI
overlapped
area = 1 ELVSS
Scan [n+1] ‘1 I
El ¥ ELVSS

S|

(b)

Fig. 12. (a) Basic concept of the RPL design and
diagram of the pixel circuit (2 TFTs + 1
capacitor) connection of a simple one line RPL
design. (b) The RPL designed panel (b) shows
a uniform green image.
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