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A Study on Single Organic Material-Based CMOS with N-Doped LaB Interfacial Layer
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1. Introduction
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Organic CMOS: Generally 2 organic semiconductors
It is one of the obstacles for scaling down.
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3. Effect of N-doped LaB; Interfacial Layer

Surface Morphology of Pentacene Film [4]

Schematic cross section of the samples
Pentacene (40 nm)

SiO, (100 nm) ™~ N-doped LaB,
(2 nm)

n*-Si(100)

€ Grain size was increased with
Increasing temperature.

€ Larger grain than 10 um without
lamellar grain at 100°C deposition
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€ Grain size was dramatically increased
on N-doped LaB,.

High quality Pentacene
film can be formed on
N-doped LaB,

v" Worked only in N,

v High operation voltage B

v’ Cais undesirable
because of mobile ion

® Good oxidation immunity
by N doping of 0.4wt%
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4. N-Type Characteristics of Pentacene-Based OFET

MOS Diode Characteristics [6]

J-V Characteristic
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€ Keep the crystallite size about 60 nm

€ The molecules have low tilt angle in

lamellar grain.

€ Accumulation in positive bias was obtained.
€ J-V characteristic also showed n-type

characteristic.

Electron current was
obtained In the air with light
by using N-doped LaB; film
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€ There is no n-type characteristic in dark.

€ By light exposure, small amplification and saturation characteristics

€ Although there is light exposure time dependence, the electron mobility

were observed.

of 6.5x10-8 cm?/(Vs) can be obtained.
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2. Experimental Procedure
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® ® n*-Si(100) substrate

® O Cleaning by SPM and DHF

® O SiO, formation
wet oxidation: 1100°C

N-doped LaB deposition by
rotation magnet sputtering

3]
® O Interfacial layer (2 nm)
RF: 200 W, Ar: 8 Pa

>@ Contact electrode (50 nm)

DC: 200 W, Ar: 0.5 Pa
through a shadow mask

® ©® PDA(Forming-Gas Anneal)
N,/4.9%H,, 400°C/5 min

® © Pentacene deposition
thermal evaporation

purity > 99.995% (ALDRICH)
depo. temp.: RT-100°C

depo. rate: 0.5 nm/min

© Gate electrode deposition
7 thermal evaporation of Al

Optical microscopy
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5. Conclusion

In this paper,

Immunity was
based device. It

® Electron cu
® |t is still ne
exposure.

For the futur
LaB, interfacial

Pentacene film
Investigated.

function of 2.4 eV and good oxidation

O Deposition on N-doped LaBg at 100°C
® Pentacene grain size: larger than 10 um
® The lamellar grain can be suppressed.

O MOS diode with N-doped LaBg layer
® C-V and J-V showed n-type.

O OFET with N-doped LaB; interfacial layer

® The extracted electron mobility was
6.5x108 cm?/(Vs).

based OFET and the passivation layer for

CMOS with N-doped LaBg interfacial layer
will be fabricated.

N-doped LaBg with low work

Investigated for Pentacene-
was found as below.

rrent was observed In the air
cessary to be assisted by light

e step, the effect of N-doped
layer In p-type Pentacene-

In n-type OFET will be
In addition, Pentacene-based
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