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Introduction  
Within the past few years Moore’s Law relating to transistor 

density on integrated circuits has prevailed. This exponential growth 
and ever-shrinking transistor size has resulted in the need for analytical 
techniques that can resolve these sub-micron devices.  The invention of 
the Focused Ion Beam (FIB) instrument has allowed this analytical 
process to evolve.  FIB systems have been produced commercially for 
approximately ten years and were initially used solely by semiconductor 
manufacturing companies. In recent years academic institutes and 
smaller research labs have utilized these FIB systems. FIB systems 
operate in a similar fashion to a scanning electron microscope (SEM) 
except, rather than a beam of electrons; FIB systems use a finely 
focused beam of gallium ions for site specific milling. Imaging is done 
with the ion beam in ‘standard’ systems. Dual beam systems are also 
available which contain both an ion beam source and electron beam 
source for viewing of specimens nondestructively.   

Below is a general procedure for preparing pre-thinned 
specimens for introduction into a FIB system.  
 
Materials  
 
The following equipment and consumable items were used for the preparation: 

 
Equipment  Description 
Model 920 8” Lapping and Polishing 
Machine with Glass plate  

The Model 920 is a multi purpose grinding and 
lapping machine designed for accurately lapping 
and polishing a wide range of materials.  
 

Model 650 Low speed diamond wheel 
saw with 4”, .012” thickness, fine 
diamond cut off wheel  

The Model 650 Low Speed Diamond Wheel Saw 
is a compact, multipurpose, precision saw 
designed to cut a wide variety of materials with 
minimal subsurface damage.  
 

Model 590 Tripod Polisher®  The Model 590 Tripod Polisher® can be used to 
prepare a sample for both SEM and TEM 
analysis, in both plan-view and cross section 
view.  
 

30?m, 15?m, 3?m and 1?m diamond abrasive films 1?m is used dependant on material, surface 
features 

MWH135 Quickstick 135 Mounting wax  135 degree crystal clear wax, high hardness and 
strength.  Widely used in semiconductor and 
optical materials 

Cu slotted or Mo slotted grids 
 
 

The use of halved-slotted grids has become the 
norm for pre-thinned FIB specimens.  

EPOTEK epoxy A stable two part epoxy used for adhering 
polished specimen to grid.  

 
 
 

Applications Laboratory Report 
77 
 

A Method for Pre-FIB Specimen Preparation  

Schematic illustration of the dual 
beam FIB used for TEM sample 
preparation. 












