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Compound Top NIST Library Hit Score (Out of 1000) 

Acetone Acetone 789 

Cyclohexane Cyclohexane 742 

Toluene Toluene 908 

IPA R-(-)-1,2-propanediol 826 

Xylene o-Xylene 809 

Table 1. NIST library search results for 
spectra from each of the challenge AMC’s. 

   

  

 As linewidths for integrated circuits continue to be reduced, yield in the 
foundry is becoming increasingly dominated by chemical contamination 
when compared to particulates. 

 Chemical contamination can come 
from a variety of sources (outgassing 
from photoresist materials, cleaning 
compounds, impure purge and carrier 
gases within etch tools, etc.) and can 
adversely affect yield by coating 
lenses on lithography tools, reacting 
with etchants, and reducing the 
lifetime of filtration and air handling 
systems. As a result, it is critical to 
monitor the environment within the 
fab and provide alarms when 
background AMC levels reach critical 
levels. Limitations of current monitoring 
technologies include: 

Purpose built chemical sensors that are deployed in AMC monitoring 
applications are typically designed for a single chemical, or class of chemical,  
thus are not capable of detecting unknown or unanticipated chemicals.
  

Monitor wafers are used within the process as a traveler wafer to be 
subjected to the process step along with the WIP (work-in-progress) 
wafersand are analyzed off-line, however any problems introduced by 
contamination are not known until the end of the process step thus 
potentially requiring an entire batch be scrapped. 

Sampling the background with sorbent tubes (typically for several hours) to 
be analyzed off line can potentially miss short term excursion events 
because  they are averaged over the entire sampling time. 

Ambient environments in cleanroom facilities can be monitored in real time.
 

Excursion events due to spills, breaches, and filter breakdowns can be 
detected quickly and attributed to source chemicals with high accuracy.

Events due to unknown chemicals in the environment or by-products of 
unanticipated reactions can be detected as well as providing forensic data to 
diagnose and prevent yield loss.

 

 

 

 

 

 

 The experiments described here were carried out using the 1st Detect 
iONTRAC ambient monitor configured with a membrane inlet. The 
instrument was setup to scan in continuous mode (~1 scan / sec) over the 
mass range 40 – 412 amu. The instrument was placed in a cleanroom (~ISO 7) 
located at 1st Detect’s facility in Webster, TX. Excursion events were 
simulated by opening vials of challenge chemicals typically found in a 
cleanroom environment in the vicinity of the iONTRAC with typical 
concentrations for each challenge being in the ppm range. The system 
was allowed to operate for approximately 30 days and was challenged 
with 5 - 10 simulated excursion events per day.  

 A small, industrialized ion trap mass spectrometer was tested for use in 
a cleanroom environment as an airborne molecular contamination (AMC) 
monitor. Increases in intensity for known ion masses were observed when 
the system was challenged with simulated events typical of those found 
in a cleanroom environment (spills, filter breaches, etc.) Also, simulated 
contamination events from unknown chemical sources were accurately 
observed as increases in signal intensity, and the corresponding mass spectra 
for these events demonstrated the system’s ability to provide actionable 
identification information.

Figure 1. Extracted ion traces observed 
when the system was challenged with 
simulated excursion events of 2-propanol 
(m/z 45), xylenes (m/z’s 91, 106), cyclohexane 
(m/z’s 56, 84), acetone (m/z 43), and 
toluene (m/z 91). A set of characteristic 
ions were monitored for each compound. 
(inset) Automated detection of excursion 
event for acetone labeled by red dots on 
the trace of m/z 43. 

Figure 2. (A-E) Comparisons of 
experimental and NIST library spectra for 
each of the AMC challenge chemicals. 
Spectra for each compound show 
excellent agreement with the spectral 
database. Note: low mass cutoff for the 
experimental spectra was 40 amu. 
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