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Introduction 

 The CHA Evaporator is an electron beam metal evaporator with the capability of 
coating 24 six inch diameter wafers at a time.  This tool is intended as a general purpose 
metal evaporator that will enhance step coverage by continuous modification of the 
landing angle of the evaporating metal atoms via a two axis revolution/rotation substrate 
holder system (planetary mount).  This document will describe what the controls do and 
then describe how to run it. 
 

Description 
 The evaporator hardware consists of three major blocks; 1) Control electronics 
rack; 2)evaporator vacuum system containing the electron gun and evaporator crucibles 
with the substrates to be coated mounted on a rotating planetary system; 3) Electron 
beam control power and thickness measurement electronics.  These three sections are 
shown in the first three figures along with labels pointing out key controls. 
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Figure 1.  CHA-50 e-Gun Metal Evaporator control rack 
identifying important controls. 
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Figure 2.  Evaporator Vacuum chamber door with visual port window. 
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Figure 3.  Electron gun power supply and film thickness measurement system 
 
 
 The evaporator tool essentially consists of a cryo-pumped vacuum system 
designed to produce a low pressure vacuum in a large water cooled metal chamber 
where the wafers are mounted on a rotating planetary fixture which rolls around on a 
horizontal ring support, and an electron gun producing a beam of electrons which 
impinge on a metal of choice for evaporating contained in a graphite crucible liner.  The 
electron beam heats the metal in the crucible and creates a metal vapor inside the 
vacuum vessel and the vapor coats the wafers thus creating the metal coating.  This 
system is supported with power supplies, valving and shutter controls, a viewing-port, 
and a material deposition sensor which can measure the film thickness of the 
evaporated material.  The following sections will describe in more detail the essential 
features required for operating the system. 
 

Evaporation Chamber System 

 
 The evaporation chamber is a large stainless steel chamber which contains a 
planetary wafer holder system that can hold 3 planetarys which can hold eight wafers 
each for a total of 24 in the chamber at one time.  Also contained inside the chamber is a 
ñTrigunò assembly with 3 electron guns and 3 crucibles potentially holding three 
materials to be evaporated.  The chamber is rough pumped by a large mechanical pump 
located behind the wall.  High vacuum is produced by a 10 inch diameter cryo-pump 
located below the chamber.  This pump can achieve a vacuum better than 5x10-7 Torr.   
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Figure 4.  Vacuum chamber floor showing the three e-beam gun assembly for up to 
three materials to evaporate. Quartz lamp heaters can set the deposition temperature 
and the open shutter sets the evaporation time.  There is shielding inside the vacuum 
vessel to catch stray evaporated metal. 
 
 
 The evaporation chamber is constructed of heavy stainless steel.  It needs to be 
strong to support a vacuum inside, because when the air is removed from inside, the 
outside air exerts something like 30,000 pounds of crushing force on it.  It also has a 
serpentine set of water channels in its walls to keep it cool.  At the top of the chamber is 
a motor drive shaft penetrating the vacuum wall to provide a rotating drive for the 
planetary assembly.  There is a round viewing port to allow the operator to see inside 
and center the electron beam on the metal in the crucible.  In this particular setup there 
are shields to prevent direct viewing of the hot metal to reduce the metal coating on the 
glass window, which eventually obscures visibility, so in order to actually see the 
crucible, there is an internal mirror that allows a crooked visual path to the crucible ï see 
Fig 3.  Make sure that the two mirror slides are in place before making a run. 
 
 

 
 
Figure 3.  Mirror assembly to protect window from metal deposition. 
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