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5. Conclusion 

     In this paper, N-doped LaB6 with low work 

function of 2.4 eV and good oxidation 

immunity was investigated for Pentacene-

based device.  It was found as below. 

 

 Deposition on N-doped LaB6 at 100oC 

 Pentacene grain size: larger than 10 m 

 The lamellar grain can be suppressed. 

 

 MOS diode with N-doped LaB6 layer 

 C-V and J-V showed n-type. 

 

 OFET with N-doped LaB6 interfacial layer 

 Electron current was observed in the air  

 It is still necessary to be assisted by light 

exposure. 

 The extracted electron mobility was 

6.5x10-8 cm2/(Vs). 

 

     For the future step, the effect of N-doped 

LaB6 interfacial layer in p-type Pentacene-

based OFET and the passivation layer for 

Pentacene film in n-type OFET will be 

investigated.   In addition, Pentacene-based  

CMOS with N-doped LaB6 interfacial layer 

will be fabricated. 
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2. Experimental Procedure 
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3. Effect of N-doped LaB6 Interfacial Layer 
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Deposited at 100oC 

 Grain size was increased with 

increasing temperature. 

 Larger grain than 10 m without 

lamellar grain at 100oC deposition 

 Grain size was dramatically increased 

on N-doped LaB6. 

 Keep the crystallite size about 60 nm 

 The molecules have low tilt angle in 

lamellar grain. 

High quality Pentacene 

film can be formed on 

N-doped LaB6 

N-doped LaB6 

(2 nm) 

Pentacene (40 nm) 

n+-Si(100) 

SiO2 (100 nm) 

Schematic cross section of the samples 

[4] Y. Maeda et al., AWAD2015, 3A-3, pp. 225-229, 2015. 

[5] Y. Maeda et al., The 75th JSAP autumn meeting, 17a-A5-4, p. 12-004, 2014. 

[4] 

5 10 15 20 25

RT

50
o
C

70
o
C

100
o
C

In
te

n
si

ty
 [

a
rb

. 
u

n
it

s]

2[deg.]

P
en

ta
ce

n
e
(0

0
1

)

P
en

ta
ce

n
e
(0

0
2

)

P
en

ta
ce

n
e
(0

0
4
)

P
en

ta
ce

n
e
(0

0
3

)

15 20 25

In
te

n
si

ty
 [

a
rb

. 
u

n
it

s]

RT

50
o
C

70
o
C

100
o
C

2[deg.]

P
e
n

ta
c
en

e(
0
0
3

)

L
a
m

e
ll

a
r
 G

ra
in

P
en

ta
c
en

e(
0
0

4
)

[5] [5] 

4. N-Type Characteristics of Pentacene-Based OFET 

 Accumulation in positive bias was obtained. 

 J-V characteristic also showed n-type 

characteristic. 
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OFET Characteristics 

ID-VD Characteristic ID-VD Characteristic ID-VG Characteristic Exposure Time Dependence 

 There is no n-type characteristic in dark. 

 By light exposure, small amplification and saturation characteristics 

were observed. 

 Although there is light exposure time dependence, the electron mobility 

of 6.5x10-8 cm2/(Vs) can be obtained. 

Electron current was 

obtained in the air with light 

by using N-doped LaB6 film 
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Pentacene (C22H14) 

Hole mobility, p: 0.1-1 cm2/(Vs) order 

 Electron mobility, n: quite low 
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Nitrogen-doped LaB6 

 Work function: 2.4 eV 

 Good oxidation immunity 

by N doping of 0.4wt% 

[2] 

 Flexible 

 Light weight 

 Low cost 

 Low temperature process 

Advantage of Organic Device 
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Organic CMOS: Generally 2 organic semiconductors 
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