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via Laser Nano-welding
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MOTIVATION AN RESULTS AND DISCUSSION
: S |. Reducing the Contact resistance via laser nano-welding
> \! o Slight increase in R for all samples after
e j the laser-irradiation.
3.10° & L\?
d - o Significant reduction of R. values after
60-69-86-69-60 o, the annealing.
X he large graphene-metal contact resistance Is IIU'I 0'f —e—A_=3.3pum?
% a major _Iimitation for development of graphene : »—A_=8.5 um’ o R; values as low as 2.57 Qeum obtained
£ electronics. | _ ) via laser nano-welding method.
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» graphene behaves as an insulator for out-of- Pristine  Laser Annealing

% plane carrier transport to metallic contacts.
Metal Graphene

PROPOSED SOLUTION

Laser nano-welding of graphene to the metal contacts

Laser (F ) '

)

o Laser-induced formation of defects.
o Increase the chemical reactivity of graphene.

o Avoid unwanted damage to channel region.

o A rise In the I /l; ratio was observed only at the edges of graphene,
where laser irradiation was performed.

** Realization of a strong G-M
bonding at laser-induced
defects.

o No change was observed at the channel region and the middle of
graphene-metal interface.

o Performance degradation was avoided, due to selective mechanism of
the laser-irradiation.

[11. Carrier mobility

185 ——————————————————
Gel film o Slight reduction in the mobility after the
T laser irradiation.
- 1.80¢
2D NZ o Increased mobility after the thermal
é annealing.
L "o 1.75} L -
B , o, o | X o Improved carrier injection efficiency,
1250 1500 2750 =1 due to the bonding formation at the
Wave number (cm ') 1 70 o= edges of graphene.
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CONCLUSIONS

-~y Laser nano-welding was developed and led to R. reductions of up
to 84%.

-y~ Localized laser Irradiation at the edges of graphene led to the
formation of chemically active point defects.

A. Laser irradiation |__> B. Thermal annealing

Beam splitter

Detector /5’
]/ T Argdh lon laser

,~ Precise structural modifications and formation of G-M bonding led

to Improved carrier efficiency in graphene devices.
o Temperature: 400 °C. This research work was financially supported by the National Science
o Wavelength: 514 nm. o Time: 1 hr. Foundation (CMMI 1265122), Nebraska Materials Research Science and

Engineering Center (MRSEC, DMR-1420645), and Nebraska Center for N

Laser Fluence: 1.6x103 J/cm?. Pressure: 1-5 mTorr (Ar purge). .
° ° (Arpurge) Energy Sciences Research (NCESR).
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