Molybdenum ZIO|EE M5t A2 SLS A TFT's | % x
X Mzt S4dZ Ao et A4 52C-6-2

A Study on Low Temperature Sequential Lateral Solidification(SLS) PoIY—Si Thin
Film Transistors(TFT's) with Molybdenum Gate
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Abstract - In this paper, we present the fabrication and the characteristic analysis of sequential lateral
solidification(SLS) poly-Si thin film transistors(TFT’s) with molybdenum gate for active matrix liquid displays
(AMLCD's) pixel controlling devices. The molybdenum gate is applied for the purpose of low temperature processing.
The maximum processing temperature is 550C at the dopant thermal annealing step. The SLS processed poly-Si film
which is reduced grain and grain boundary effect, is applied for the purpose of electrical characteristics improvements of
poly-Si TFT's. The fabricated low temperature SLS poly-Si TFT's had a varying the channel length and width from 10
i to 2im. And to analyze these devices, extract electrical characteristic parameters (field effect mobility, threshold
voltage, subthreshold slope, on off current etc) from current-voltage transfer characteristics curve. The extract electrical
characteristic of fabricated low temperature SLS poly-Si TFT’s showed the mobility of 100 ~ 400cm?/V s, the off current
of about 100pA, and the on/off current ratio of about 107 Also, we observed that the change of grain boundary
according to varying channel length is dominant for the change of electrical characteristics more than the change of
grain boundary according to varying channel width. Hereby, we comprehend well the characteristics of SLS processed
poly-Si TFT's witch is recrystallized to channel length direction.
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Fig. 1 A schematic view of the SLS process and the
enlarged pictorial view of poly-Si crystal grains
obtained by this process.
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Fig. 2 A photograph of a TFT prior to metal deposition on
the contact regions.

B ZHA AoE AFoz EHHW(Mo)E HAF o
= B4E ZA45E 9% thermal annealing 339 2%
S550CHER Aol7lE AW 4F
o2 AgdE A EFR LFUFEY
temperature)?} 577ColB2 FTAHA EA
annealing FTANA AR E\“ﬂ”tﬂ%

nlEe AlE &

B’ %-9: = (eutectic

W
or
A
~lm

A% Rolth 410Ve YFFE 1) 5 <l Hlﬂﬂ Eal
Hule 453Ve wlaF %.’- %Jf&#% 7}Z17J st gt

molybdenum®] €& A4 79 1/6 %017 W&
o) hillock 52 @’*% 7HA 3 Rl"E —‘?‘“]B‘E‘:} A g
ﬂ-@xgo] 3 AA

a2z A 2H 4@"“’4 Az9p =99 999 ion
shower £33 thermal annealing 33 °] AHE FPHUE=
2 ¢obr 7] ¢3] Van der Pauw HEl-g o]-&3lo HAYLS
223% A3, n-typed) 3% Rs= 50352/D AL p-typed 7

4 Rs=136kQ/[] A=Y %% @& & F UUTh Laser
anneahng Yoz H$EBS FAZAZN A$ WAIF
g & kA Hl&[11] vy 3 gds & F 3
t} olgld Axng FaM £ = € 843 Al A
ettt e = ot



2 ®xEtE AXpop HIIH M 24,

N

=g "ol F2 A (Vps<l), =Y BFE BT o
& Aoz verd ¢ ol12].

Ips= —vazﬂfec {Ves— Vi) Vs
G714, CGE AE AdTe o9 ddF AA Loy,

ueE field effect mobilityE el ),
024 A& TFT's2 threshold voltage(Vm)$h field

effect mobility(ue)e o}l Ad  conductance(ga)
transconductance(gm) & 53] oz}
al
8= TL;‘ | V= constant = _EW#feci( VGS—- Vth)
a1,
Em= AI/DGSS | Vs = constant — LL/V/lfeCiVDS

AR Axte= AYHA 2P 34 H coplanar typed] 3©@
A2, AolE, =HRNEN Z4zte] thekd sid dolg £
€ Ze TFT 2739 b-Ve B4 F3E& 53 FHAF,
subthreshold slope(SS), field effect mobility, threshold
voltage 59 A7 EAHES F&sgan, o v 714 A
713 E4g 8uddy. FAHARY FAWFES n-type
TFT's &z A2l ¢ Vps=5V, Vis=-10Vel A &} Vps=5V,
Ves=20Velll  Z4zh A3 gtolo], subthreshold slope®}
field effect mobility= Vps=0.1VollA FAE 3tolth

Oy 3 A=HE p-type SLS oA TFT's &X2] Jjats,
Fig. 3 A cross-sectional schematic view of the fabricated
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Fig. 5 Leakage current of the n-type SLS TFT's depending
on the channel length ranging from 2um to 10um (the
channel width is identical to 20um).
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Fig. 10 Leakage current of the n-type SLS TFT's depending
on the channel length ranging from 2um to 10gm (the
channel width is identical to 20um).
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