
  

 
 

  atonarp.com 
 

Safely Reducing Tool Downtime 
Application Brief 

Introduction 
Preventative maintenance is a pillar of good FAB 
management along with a safety-first mindset. Periodically 
etch and deposition tools must be taken off-line for deep 
cleans and/or parts replacement that involve opening-up 
the processing chamber. Minimizing the tool down time is 
critical given that the hourly depreciation and loss of 
production for a deposition or etch process tool can easily 
exceed $1000/hr. But how to take tools down safely is a 
challenge given that many tools have highly corrosive 
clean gases or process byproduct gasses e.g. HCl, NF3, HBr, 
HF, F, Cl?   

 
The Problem 
Residual process gases from process by-products or clean cycles inside the chamber must be safely 
removed prior to opening the chamber for routine maintenance. However, the challenge is how do you ensure 
that the chamber is safe and free of harmful residual gases prior to opening. Historically the only way to 
ensure that the process chamber is devoid of harmful residual gasses including those resulting from surface 
de-absorption is to run (excessively) long pressure cycling purge gas recipes. Without metrology or feedback 

the purge cycles must be long enough to ensure that the 
chamber is devoid of harmful material, this results in 
inefficient, long cycles and significant tool down time. 
The use of common metrology solutions such as optical 
emission spectroscopy cannot be used due to issues with 
sensitivity and plasma availability. Legacy residual gas 
analyzers are challenged working in corrosive gas 
environments that can lead to electron impact filament 
corrosion and failure during the long purge cycles.  
 

Aston as a solution 
Using Atonarp’s Aston in situ mass spectrometer allows 
for rapid, chemically specific in-situ quantitative gas 
analysis for safe, accurate and efficient chamber purge 
end point detection. This saves significant tool downtime 
relative to typical time-based purge procedures. Further 
downtime after cleaning can be achieved as Aston can be 
used to accelerate leak detection and chamber seasoning 

to a known good or golden chamber chemical fingerprint. Without plasma needed, scores of samples per 
second with sensitivity down to <100 PPB (parts per billion) levels can be taken. Aston Plasma offers an 
internal plasma ionization capability in addition to a filament-based electron impact ionization source. Dual 
ionization sources support a wide process pressure range and plasma ionization allows for harsh gases at 

 
A typical Processing Chamber  Source: LAM Research Blog Page 
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higher pressures to be analyzed without the typical problems of filament corrosion seen in residual gas 
analyzers.  
 
Return on investment in less than 12 months is achievable through the reduction of tool downtime and 
recommissioning and is in addition to the value benefits that Aston delivers for in-situ process monitoring and 
management . 
 

Summary 
Aston from Atonarp is cost effective solution to enable efficient and safe chamber purge prior to routine 
maintenance and subsequent post-maintenance commissioning for production. Significant tool downtime 
reduction can be achieved through best-in-class sensitivity-with-speed for in-situ metrology in addition to 
process monitoring benefits that Aston delivers in deposition and etch process control. 

 

 


