
Atomic Layer Deposition (ALD)

• This technique is a thin film 
deposition technique. 

• By keeping the precursors separate 
throughout the coating process, 
atomic layer control of film growth 
can be obtained as fine as 
~0.1 Å (10 pm) per cycle.

• Application: Atomic layered - Metal 
oxides, such as Zinc Oxides(ZnO) and 
Aluminum Zinc Oxide(AZO).

http://en.wikipedia.org/wiki/%C3%85


RF Sputter machine

• Application: Deposition of metallic layers (Cu, Zn, Sn), and metal oxide layers(ITO, ZnO).



Selenization Chamber

• Application: CIGS, CZTSe, CIS 
Solar Cells.



Electron cyclotron resonance plasma enhanced 
chemical vapor deposition (ECR CVD)

In semiconductor industrial, ECR-CVD is widely 
used for preparing dielectric film and for 
patterned etch purpose. The advantages of the 
ECR-CVD system are a high plasma density at 
low-pressure conditions in the mTorr-range.

• Materials prepared in our lab using ECR-CVD 
(some examples):

• Preparation of polycrystalline SiCN film [1]

• Preparation of nanotips array template for 
various application

• Different materials with nanotips structure 
were prepared, such as single-crystal silicon (Si); 
polycrystalline silicon (poly-Si); epitaxial gallium 
nitride (GaN) film on sapphire; single-crystal 
gallium phosphide (GaP); sapphire; and 
aluminum.[2]



• For various application:

(1)Field emission [3] 

(2)Broad-band antireflection (Vis-IR) 
R  0.1 %[4]

(3) High potential in molecular 
sensing via SERS was 
demonstrated. [5]

(4)Electrically driven light emission 
under a low voltage in nanotip
LED. [6]
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Electron cyclotron resonance plasma enhanced 
chemical vapor deposition (ECR CVD)



Thermal CVD

Application : Growth of III-V semiconductor materials, such as GaN.

Or provide inert atmosphere( Nitrogen, argon) annealing process.



ZEM-3

Seebeck effect

(Power generation application)

S=ΔV/ΔT

Peltier effect

(Cooling application)

Measure Seedback coefficient and thermal conductivity coefficient



ZT Figure of Merit
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Assessing thermoelectrics. Efficiency of ‘best practice’ mechanical heat engines compared with an optimistic 

thermoelectric estimate 

Engine temperature 500K~800K

TH1=500K, TH2=800K, TC=RT=300K, ZT=4

Ɛ=17.4% ~ 29.6%



Ion-Beam Sputter

• Application: metallic 
and metal oxide layers.

• Provide uniform coating.



RF Sputtering

• Application: metallic 
and metal oxide layers.



Ultrasonic Spray

Application:  Solution-based patterned, high uniformity thin film 
fabrication. 




