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Motivation Gﬂ

2D materials present unique electrical and mechanical

properties for next generation electronics. Problem

Controlling the doping of 2D
materials

* High-k Deposition of high-quality

films on 2D materials

High quality dielectric needed:

* Low leakage

* High electric field strength

Our Approach
Remote PEALD of high-k

dielectrics directly on 2D

NEICHEIS

PEALD=Plasma Enhanced Atomic Layer Deposition
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Remote PEALD - Fabrication Flow Oﬂ
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Remote PEALD — Graphene FETs Back Gated Measurements O(]

 Different samples with 3 AIOX thicknesses
» Global back gated measurements in 4 probe configuration
* Mobility improved

- Dirac Voltage Tuning

13 nm 9 nm Pristine 9 nm 13 nm 9nm 13 nm 9nm 13 nm

Vps =100 mV
L=42 pum

o e
X

Pristine @
o | _
@ 500 f o *°

e{a— Pristine @ ®

|

w

)
(o]
o

so- & afoy

Dirac Voltage Shift [V]
5
3
o
2
7 [cm2V 's 1]
S o
s 8

IDrain [nA/um]

o
1
ot
)
)

Holes Electrons

4 © ELD 2022 www.eld.rwth-aachen.de Ardeshir.esteki@eld.rwth-aachen.de Chair of

Electronic Devices




IDrain [nA/um]

Remote PEALD — MoS, FETs Back Gated Measurements

 Different samples with 3 AIOX thicknesses

» Global back gated measurements in 4 probe configuration

* Mobility improved

- Threshold voltage tuning
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Remote PEALD — MoS, FETs Top Gated Measurements Oﬂ

« Different samples with 3 AIOX+Al,O4 thicknesses
» Top gated measurements in 4 probe configuration

* Mobility improved

- Threshold voltage tuning
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Conclusion Oﬂ

« Scalable and damage free PEALD for direct deposition of high-quality dielectric films on 2DMs.
« Tuning of the Dirac and threshold voltages.
« Top-gated graphene and MoS, FETs with high electric field strengths.

* New possibilities for the integration of modern electronics with 2DMs.

F5) PILOT LINE [@GORD

FROM THE GRAPHENE FLAGSHIP

INSTRUMENTS

RWTH

|
7 © ELD 2022 www.eld.rwth-aachen.de Ardeshir.esteki@eld.rwth-aachen.de Chair of

Electronic Devices



	Diapositiva 1: Damage-Free Plasma Enhanced Atomic Layer Deposition of AlOX Dielectrics for Tunable Doping of 2D Materials 
	Diapositiva 2: Motivation
	Diapositiva 3: Remote PEALD – Fabrication Flow
	Diapositiva 4: Remote PEALD – Graphene FETs Back Gated Measurements
	Diapositiva 5: Remote PEALD – MoS2 FETs Back Gated Measurements
	Diapositiva 6: Remote PEALD – MoS2 FETs Top Gated Measurements
	Diapositiva 7: Conclusion

