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Lo Introductlon to Molecular Dynamics Simulation
= V ,‘u:allzatlon of Some Critical Phenomena

. VaporlzatloanormatlonISpreadmg of a Droplet
® Instability of Liquid Thin Films and LISA process
®* Nanojets
® Laser Ablation
® Adhesion and Stiction

® Crystallization of Amorphous Silicon
* AMFC | o .y
* Voronoi Analysis e BN
* Heterogeneous Crystallization e .
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~___INTRODUCTION TO MD SIMULATION -

Dynamic

Develop Model

Molecular Equaftion ~
Interaction °.
Motion

Static Properties
Dynamic Properties

Molecular Trajectories
Nano to Bulk Behavior

Based on
Thermodynamics

| nitial
- { Velocity

Define Initial Positions and Velocities: 1(t,) Vi(t,)
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Calculate Forces Fi(t,)=-V @ (T],T) sorees TN )

v

Solve Equations of Motions T, (t,) =1 (t 1)

Vi (tn ) = vi(tn+l)

Calculate Desired Physical Quantities and Trajectories |
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Visualization of Some Critical Phenomena_

~ * Vaporization of a Droplet
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* Instability of Liquid Film on a Heated Surface
" (Lithographically Induced Self-Assembly: LISA)
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CRYSTALLIZATION OF AMORPHOUS SILICON

Advantages of Poly-Si over a-Si TFTs

JL

Higher Performance TFTs
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‘Smaller TFTs Faster TFTs
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Higher Resolution Display Driver IC Integration
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Higher Aperture Ratio | | Cost Reduction A
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echnolqgles ‘for Crvstalllzatlon

5] Solld-Phase 'Crystalllzatlon ]

e Low temp rature crystalllzatlon of amorphous Si films-
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= Low tempe‘_ratufe' activati‘on.anne'als for P/N ion implantation - )
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N.Iofe‘ réliable mass-production method is needed for poly-Si TFTs
~|on large glasses for successful poly-Si TFTs and OLEDs !

Requirements

1. Low temperature (<600°C) and short process time
2. Large process window
3. Device quality poly-Si films with an uniform structure

4. Simple and easy processes and system maintenance
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<New low-temperature crystallization method>

3 Alternatmg Magnetlc Field Crystalllzat|on (AMFC) f;,
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| MechaniSms for AMFC

AN/ Effects of alternating magnetic field on a-Si films

Induced @
Electric Fields

L | Generation of electromotive force
Faraday Law : EMF = - d®/dt

" |1. Selective Joule Heating of émorpho“us Si fiAIms
Heating power = Joule Heating (EMF?/R,,.)

'12. Field-enhanced Movement of Charged Defects
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External Field Induced Crystallization of

Amorphous Argon at 60 K
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otential Energy Variation during
Solidification and Heating Processes
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Voronoi Polyhedron

@ Waht"to, Know about Proximity to a Set of Points

B or. Objects (Domino’s Pizza)
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| Homdgeneous Crystallization of a-Si
- (Currently Unsuccessful)
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¢o~éL UDING REMAkKs |

MD can descrlbe vanous nano scale cntlcal phenomena
such as vaporlzatlonlformatlonlspreadmg of a droplet,
instability of liquid thin films and LISA process, nanojets,
laser ablation, adhesmn and stlctlon

Voronoi analysis proves that structural change occurs
during the solidification process of liquid silicon.

MD simulation for a-Sl shows that heterogeneous BN :
nucleation can be expedlted 5|gn|f|cantly B“y*external \\
fields, wh||e homogeneous nucleatlon is mpossnble. s
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