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Characteristics of Sputtering Mo Doped Carbon Films and the Application as the

Gate Electrode in Organic Thin Film Transistor
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Abstract: Mo doped carbon (C:Mo) thin films were fabricated with various Mo target power densities by unbalanced
magnetron sputtering (UBM). The effects of target power density on the surface, structural, and electrical properties of
C:Mo films were investigated. UBM sputtered C:Mo thin films exhibited smooth and uniform surfaces. However, the
rms surface roughness of C:Mo films were increased with the increase of target power density. Also, the resistivity
value of C:Mo film as electrical properties was decreased with the increase of target power density. From the
performance of organic thin filml transistor using conductive C:Mo gate electrode, the carrier mobility, threshold

voltage, and on/off ratio of drain current (Ion/Ioff) showed 0.16 cm?V's, -6.0 V, and 7.7x10*, respectively.

Keywords: Mo doped carbon film, Unbalanced magnetron sputtering, Resistivity, Rms surface roughness, Organic
thin films transistor
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Fig. 1. FESEM surface and cross-sectional images of C:Mo
thin films fabricated at the conditions of 40 W/cm® target

power density.
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Fig. 2. Rms surface roughness values of C:Mo thin films

fabricated with the increase of Mo target power density.
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Fig. 3. C and Mo concentration in C:Mo thin films fabricated
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with the increase of Mo target power density.
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Fig. 4. Resistivity of C:Mo thin films fabricated with the

3
A

increase of Mo target power density.

3o LrEriglct. Zatolla] gelE]ojx] o], Mo Ef
A8 Pert Z71eko] whep 9ol of mghe C fA}
v &2 ZAE ORI, Mo ¥Ate] vl&2 F7tE o]
Foh olgs Axte Mo EM M3 dro] Zrpof m
2} Mo EpZloA] AmE(E] E[o]%]l Mo WAl H|&9]
7 =1 71® 2¥o] =2EojX]= Mo H|&9
Z7h2 Qlstol Heh Mo A} ulg-g 7M1
28 4e B A o] me} AATE]ojRl C:Mo
atato] wAg ghel HaEts HojRth Autoa BE
o], C:Mo 9uto] vlAg 2 Mo B A YU &
7holl wep Z7HE Qe oleigt Auks Yy g4 ]
&9 Mo YAl H|go] F7iwlo] ¥iato] Mu E/d
Aol 7143t woElojzict. £5] 571E Mo &
YA ©AeF Agsto] UweZAsto] 7]ojsta o]
aroro] vix|g g WEE dQlo] Eoictn w

=

10y g

i b o

AR Al 5
drain source voltage (Ips-Vps)) 1TSS HoF1l
Qlom, O 5(b)e EMAT(transfer: Ip-Vg) Iz
£ wolEth EaMAN Jejmt FYHQ AALN E
HAAH O &g HojRil ot Aste] o]z (field
effect carrier mobility (n))= ot Ao =&5& £
ATt [15].

H(output; drain source current vs

Ispsat) = (WCi/2L) p (Vg-Vr) (1)
W, L, C, Vo= ZZF &g =, AgZo], HAZ9
SHHAY 88, 281 F87HU(threshold



26 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 30, No. 1, pp. 23-26, January 2017: Y.-G. Kim et al.

(a) —-3.0x107
< I
KQ2.5x107 [
= T v, =-10V
o -2.0x10" |-
E 7 [ #W
O -1.5x107 |- -
put I V. =-9V
© -1.0x107
Q - V. =-8V
-8
§ -5.0x10
8 0.0 £
N : 6 -8 -10
Source-Drain Voltage, V¢ (V)
(b) 0.020 10°
V,=-10V |
0.016 V,=-60V
g 10° _
E 0.012 ]
— 10-9 >
S 0.008 =
o 10™
0.004 10™
1 ) T} -12
000 %% 4 2 0'°
Gate voltage, V, (V)

Fig. 5. (a) Output characteristics and (b) transfer characteristics
of organic TFT using C:Mo gate electrode fabricated at the Mo
target power density of 5 W/cm®. (gate voltage; 0~-10 V)
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