
General :

Pulsed laser deposition (PLD) refers to a thin film growth technique that uses a 
pulsed laser to ablate material from a ceramic target which then deposits on a 
substrate. This technique permits the growth of high quality thin films and 
superlattices of perovskite structured materials with atomic layer precision. A 
reflective high energy electron diffraction (RHEED) system provides in-situ 
monitoring of the growth process, including determination of the growth 
mechanism (layer-by-layer, step flow or three dimensional island growth) and 
counting of the growth of individual atomic layers. We have installed a state-of-
the-art PLD system from NBM Design equipped with a KrF (248 nm) Coherent 
Compex Pro 201 laser. The system is capable of growing films of up to six 
different materials while varying the deposition conditions over a wide range of 
substrate temperatures (RT to 1000 �C), oxygen/nitrogen pressures (10-7 to 1 torr) 
and with adjustability of the x-y-z position of the substrate heater.
A baratron (MKS gauge) and Cold Cathode gauge are used to detect the pressure 
of the chamber in a range 0.1 to 10-9 Torr. The oxygen pressure in chamber is 
controlled with an MKS 651C pressure controller and an MKS 247C four-channel.
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Main advantages of the PLD:

readout

*Well-defined and stoichiometric deposition of even complicated target   
compositions. Short process times due to the high growth rates. 

*Ability to deposit films in a reactive atmosphere (O2) at elevated temperatures of   
up to 1000�C. 

*Integrate with Effusion cell or Sputter gun possible.
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Evaporation System
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UHV compatible Low-energy Ion source
Long distance ion source
 ion spot size � f 3cm
compatible with RF ion source in oxygen. Apply to ion 
assist thin film growth or etching	

Thickness monitor
telemark thickness monitor is adopted (in-situ)

resolution�� 0.03 Hz at 0.10 sec. 	 Pre-setting thin film 
growth process	 Ultimate pressure
 3X10-8 torr (no 

baking)

 5x10-10 torr (baking); 3-way gas inlet MFC
is compatible with oxygen 
 gas can be directly inject into 
source gas ring of target	

system safety
In process
 the power of E-gun will be shut down while    
conduit  gets broken



Laser MBE-8C system Specifications

• Sample size:10mm diameter or 2 inch wafer
• Substrate temperature: 950 degree C (in 

oxygen)
• Temperature uniformity: +/- 1 degree C in 

10mm diameter
• Operation pressure: 5E-3 torr to 0.1 torr
• Base pressure: < 5 E-10 torr
• Target: Six 0.75 inch targets or three 2 inch 

targets, Revolution and Rotation
• Target to sample distance: 0.5 inch to 5 inch
• Laser port material: Fused Silica
• Pressure control: MKS pressure control
• Pump: Pfeiffer 261 turbo pump
• Computer control with Lab View software
Optional
• Load lock chamber and pumping system
• Sample storage with sputter ion gun
• IBAD ion gun
• LN2 sample cooling
• Water cooling chamber
• Glove dry box with Load lock  chamber
• Sample Mask positional control
• High pressure RHEED gun with screen
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