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STUDY THE EFFECTS OF PROCESS PARAMETERS
ON THE MORPHOLOGY OF NANO DOTS ARRAY

NGHIEN Cl’U ANH HUONG CUA CAC THONG SO QUA TRINH BEN CAU
TRUC MANG HAT NANO
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ABSTRACT

In this study, the authors propose an efficient process to fabricate an ordered gold nanodots array by combination of
nano indentation, metal coating and thermal annealing. The feasibility of the process was demonstrated
experimentally, and the controllability of the nanodots morphology is verified. The proposed process consists of three
steps; firstly, a square nano-grooves grid is machined on a hard substrate by nano indentation, then the patterned
substrate is coated with a thin layer of gold, and finally the gold coated substrate is undergone a thermal annealing
process to cause aggregation of the gold film into an ordered nanodots array. In this paper, the effects of the process
parameters such as the indentation load, the gold film thickness, and the annealing temperature on the morphology of
nanodots array are studied. It is found that the pre-patterning of the nano-grooves grid on substrate by nano
indentation is effective to improve the uniformity and regularity of the nanodots array in the thermal annealing
process. Proper indentation load, gold film thickness and annealing temperature result in an ordered nanodots array
with good uniformity. The results also demonstrate that the morphology of the nanodots array can be controlled by
optimizing the indentation load, the gold film thickness and annealing temperature.
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TOM TAT

Trong bai bao nay, nhém tac gia trinh bay phwong phap hiéu qua ché tao mang hat nano trat tw béi sy két hop cla
in dap nano, pht kim loai va nhiét luyén. Tinh kha thi clia phwong phap dwoc kiém chirng bang thwc nghiém va kha
nang didu khién cu tric mang hat nano dwoc chirng minh. Phuong phap ché tao bao gdm ba budc: (1) Gia cong
lwéi cac ranh nano trén bé mat tAm vat liéu nén clng bang phwong phap in dap nano; (2) TAm vat liéu nén clrng da
dwoc gia cong lwdi cac ranh sé duwoc phti mét I6p vang méng; (3) TAm vat liéu nén sau khi ma vang sé dwoc nhiét
luyén dé I&p mang méng vang két tu thanh mang hat nano ¢ trat tw. Bai bao nay nghién ciru anh hudng cla tham
sb qua trinh bao gdm lwc in dap nano, chiéu day I&p ma vang va nhiét dd nhiét luyén dén céu trac mang hat nano.
Két qua nghién ctu cho thay viéc in dap lwdi ranh nano trén bé mat tAm vat liéu nén clrng c6 anh hwéng rat I6n dén
do déng déu va sy sap xép trat tw ciia mang hat nano trong qua trinh nhiét luyén. Véi cac tham sb lwc in dap nano,
chiéu day I&p ma vang va nhiét do nhiét luyén phu hop sé tao ra mang hat nano vang déng déu va coé sap xép trat tu.
Két qua minh chirng cho kha nang diéu khién cAu tric mang hat nano béng cach t6i wu cac tham sb qué trinh nhw
lwe in dap nano, chiéu day I&p ma vang va nhiét dé nhiét luyén.

Tur khéa: Mang hat nano, in dép nano, tam vat liéu nén gia cbng in dap, nhiét luyén.
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