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AMC is a concern for any high technology manufacturing process, 
especially in the microelectronics industry. Organic contamination 
may cause adverse effects on production tools and consequently 
increase costs for high-tech companies.

The level of AMC contamination in cleanroom environments is 
predominately created by internal sources of solvents and acetic 
acid, re-entrainment of exhaust air, aromatic compounds from 
ambient air and return air as well as material outgassing. Even 
more important, spills, leaks and mishandling have to be taken 
into account and can cause serious costs in terms of wafer loss and 
tool-down time.

Contamination-free manufacturing is a viable goal and is achieved 
by source control and source monitoring in combination with 
fi ltration solutions in air handling systems. Permanent monitoring 
of the AMC level helps identifying sources, stabilises production 
and prevents unexpected shortfalls of the service life of fi ltration 
units. To ensure people’s safety and a good repeatability of 
industrial process, the analysis of cleanroom air is crucial. 

Especially, electronic boards are produced in cleanrooms by 
complex lithographic processes using very reactive chemicals. The 
nature and concentration of volatile compounds can be different 
depending on the chemical process and can also vary rapidly. There 
is a need to analyse precisely and continuously the gas produced 
and by these processes which is ejected into the air with an 
instrument designed for industrial use. airmoTWA solutions give 
our customers the ability to perform online measurements over a 
long period of time without taking specifi c point-of-time samples. 
Nevertheless, the detection limit is as low as sub ppb level and can 
be down to 1 ppt.

Solutions for Airbourne Contaminants
For over 30 years, Chromatotec® has manufactured automated 
Gas Chromatography (autoGC)  instruments, which are based on 
the online GC principles, to measure Volatile Organic Compounds 
(VOCs) at trace and ultra-trace levels in ambient air. Thanks to 

the advanced autoGC methodology, Chromatotec® airmoVOC 
analysers have been certifi ed by Sira thanks to National Physical 
Laboratory (NPL) testing laboratory for Monitoring Certifi cation 
Scheme (MCERTS) Performance Standards for Continuous Ambient 
Air Quality Monitoring Systems in the concentration range of 0.15 
to 15 ppb. Following this, Chromatotec® airmoVOC has been 
selected by the National US Environmental Protection Agency (EPA) 
after laboratory evaluation for online VOCs monitoring in ambient 
air at sub ppb and low ppb level. 

The airmoTWA system developed by Chromatotec® is the fi rst 
rack mounted online GC-MS system for VOCs monitoring in the 
market. It is composed by a specifi c trap to concentrate the sample, 
a metallic capillary column for separation of chemicals and two 
detectors: a new micro Flame Ionization Detector (FID) and a process 
quadrupole Mass Spectrometer (MS) for automatic quantifi cation at 
ppt and ppb in TRAP-GC-FID/MS mode and ppm or % levels in direct 
MS. The combination of these technologies brings the system to an 
expertise level which provides very high quality data, being capable 
to analyse from 1 to 16 streams automatically with full traceability 
on calibration and sample analysis.

Chromatotec® has established itself in the forefront of Airborne Molecular Contamination (AMC) analysis in cleanroom air. The latest 
enhancement of the airmoTWA range has augmented Chromatotec® solutions in this fi eld.
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Figure 1. GC chromatogram representing the automatic identifi cation 
of IPA and PGMA peaks respectively, the most representative VOCs 
monitored for semiconductor applications
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Chromatotec® supervising software Vistachrom will provide 
automatically all concentrations for the listed compounds. 
Unknown compounds can be easily identifi ed thanks to VistaMS 
identifi cation function, linking the obtained mass spectrum to the 
NIST library.

Leak Detection 
Once high concentrations are measured in one location, shorter 
sequences of analysis can be used to detect the source of the leak 
faster. Length analysis can be reduced from 30 to 6 min performing 
the ‘6 minutes method’ for the GC-MS confi guration. The fl exible 
probe is moved at different locations to fi nd precisely the source 
of the leak without the need to move the instrument. This fl exible 
probe can be up to 100 m long and allows fast leak detection.  

It is also possible to measure the surrounding atmosphere in only 2 
min per stream by using the direct inlet of the quadrupole MS. This 
detection mode can achieve a Low Limit Detection (LDL) of 500 ppb. 

This feature allows identifying where the problem created by 
abnormal gaseous releases is and therefore to obtain VOCs 
concentration to the lowest level. In this way, decontamination 
would take place only in the affected area of the cleanroom, 

which helps to obtain longer lifetimes of Recycling Air Handler 
(RAH) fi lters.

Tracking the Origin of Contamination 
via Speciation
Many chemicals used in the manufacturing process often 
become the cause of contamination. Ammonia is a well-known 
contaminant in the lithography process. Among its possible 
sources is the Hexamethyldisilazane (HMDS) converted into 
Trymethylsilanol (TMSOH) and ammonia (NH3). With the 
capability to speciate and identify with expertise VOCs, the 
airmoTWA system is the right solution for tracking the time and 
the origin of the contamination process.

Cross-contamination represents another key issue in the cleanroom 
control. In fact, due to the air circulation pattern inside the 
cleanroom, a solvent used in a specifi c manufacturing area 
could become a dangerous contaminant in another area where 
a different process is run. Thanks to its capability to identify the 
specifi c organic compounds, the airmoTWA system offers a unique 
solution in determining cases of cross-contamination.

Checking the Filter Investment
The installation of chemical fi lters either on the recirculating 
air system of the cleanroom air or on the tools represents a 
big economic investment. Filter replacement according to a set 
maintenance scheme could unnecessarily increase an already 
high cost if working fi lters are changed too early or it could cause 
inadequate protection if exhausted fi lters are changed too late.

With up to 16 channels, the airmoTWA system allows monitoring 
both upstream and downstream of the fi lters. The sample point 
upstream detects when the incoming air is not within the fi lter 
specifi cation, while the monitoring point downstream indicates 
when the absorbing capability is exhausted.

A Process Tool
The airmoTWA system has been designed to be an expert analytical 
process tool for continuous unattended operation. It automatically 
samples up to 16 points and for each of them different alarms 
can be set. Its capability to be transportable makes the airmoTWA 
system a very useful tool to understand contamination causes.

On board multipoint and multicomponent calibration is included 
to match the stringent quality control rules. With a cycle time from 
few seconds for leak detection to 30 minutes for high expertise, 
the airmoTWA will suit all customer needs.

Results are displayed in real time and expressed as concentration 
values, with no calculation to be run. Remote connection to the 
customer’s network is provided as standard.

Mapping of the Chemical 
Composition of the room
The airmoTWA system can perform a mapping of the chemical 
composition of the clean air room. Thanks to the multiplexer, up to 
16 streams can be analysed automatically. The results obtained by 
GC-MS will be monitored and saved. It allows the measurement of 
volatile compound concentrations down to 1 ppt. 

The automatic trend function of Vistachrom allows checking easily the 

Figure 2. airmoTWA MS results in clean room

GC-MS analyser in cleanroom in Taiwan
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variation of concentration over the time for a specific stream. Thanks 
to this function and the online analysis, the customer can identify and 
correlate a specific event in the production with a measured production.

Conclusion
AMC is one of the major degradation sources of photolithography 
process equipment, which leads to important costs. Therefore, 
VOC concentration in the working area must be decreased 
to reduce the frequency of RAH filter exchange and prevent 
equipment damage. These cost saving measures allow customers 
to finance the airmoTWA instruments.

The system presented is an approved solution for VOCs monitoring 
in indoor air which assures incredible sensitivity. This gold-standard in 
chemical analysis uses laboratory technology trap GC-MS for online 
analysis that do not require specialised operators. The airmoTWA 
instrument can monitor and record either high or low concentrations of 
a large number of molecules. Moreover, its security system allows setting 
alarms to inform on important changes of the surrounding atmosphere.airmoTWA demo unit

New High Pressure Ion Chromatography System  
Designed to Deliver Heightened Performance
Ion chromatographers undertaking time-sensitive analyses or complex research applications can now take advantage of a new high pressure ion chromatography 
(HPIC) system designed to accelerate the productivity of both routine and research workflows with automated monitoring and diagnostics.

The new Thermo Scientific Dionex ICS-6000 high pressure ion chromatography (HPIC) system is designed to deliver robust performance and enable timely 
identification of instrument performance issues, helping scientists implement corrective measures to facilitate uninterrupted operation and improve laboratory efficiencies.

Unity Remote Services software enables remote monitoring of instrument operation, facilitating early detection and diagnosis of issues. This is designed 
to minimise system downtime and sample and critical data loss. Additionally, laboratories may save on budget that would otherwise be spent on trial-
and-error troubleshooting and unscheduled service visits.

Thermo Scientific Consumables Device Monitor incorporates memory tags into each IC consumable and uses the Thermo Scientific Chromeleon 
Chromatography Data System (CDS) software to automatically monitor and record data, such as installation date, usage, decommissioning and 
performance metrics. The memory tag directly stores data for optimal accuracy regardless of the consumable being transferred and repositioned, while 
the monitor alerts operators when consumables are accidentally mismatched within a system. The monitor can track up to 16 key performance metrics 
on up to nine different consumables simultaneously.

Thermo Scientific IC PEEK Viper Fittings offer finger-tight connections that seal at the tip, virtually eliminating dead volumes and other challenges often 
created by conventional fittings, such as reduced efficiencies and poor peak shapes.
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UHPLC Method Development Software Optimises Workflows
The Molnár-Institute for applied chromatography has made progress this year to connect DryLab®4 from to some popular Chromatography Data Systems 
(CDS’s) and instruments (such as Waters, Shimadzu, Thermo) to automate the development of UHPLC methods. This is a great help for users, as they don’t need 
to manually set up the 12 methods, which are typically required by DryLab®4 for its unique 3D-modelling of the critical resolution of UHPLC separations.

Contact the Molnár-Institute for applied chromatography to discuss innovative strategies for improving the efficiency and success of cutting-edge HPLC 
through Molnár-Institute’s revolutionary method development software, DryLab®4, and learn how to shorten your method development time from 1-3 
months to less than 1 week.

If you want your data system to support automated modelling, visit the Molnár-Institute for applied chromatography for more information and get an 
evaluation opportunity for your method optimisation work.
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JSB International

SAMPLE PREPARATION AND INTRODUCTION
We can provide you with the following options:
•  Pyrolysis •  Cryotrapping
•  Purge and Trap •  Thermal Desorption (TD)
•  Headspace (dynamic/static) •  PTV, peltiercooling devices
•  Autosampling (e.g. Combi PAL) •  SPE, online SPE
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GC SOLUTIONS, ANALYSERS AND ACCESSORIES
The JSB GC solutions are based on the standard GC models Intuvo and
7890 from Agilent Technologies. Next to the standard detectors for  
GC, JSB has the possibility to supply you with third party detectors.

Overview of some of our GC and MS solutions:
•  GCxGC •  Direct Insertion Probe for MSD and QTOF
•  GCMSD •  RGA/NGA analysers
•  Micro GC •  Detection: FID, QTOF, ECD, MSD, QQQMS,
•  Valving GC    TCD, Dual FPD, PPD, HID, TOFMS, SCD, NCD 
•  Process GC, Ex proof •  Consumables and supplies for GC and MS 

The JSB GC solutions are based on the standard GC models Intuvo and

REFINERY GAS
ANALYSIS USING
FOUR DETECTORS 
The fourth detector is completely
customisable depending on the
analysis required. Analyses that
can be performed include:

•  Trace carbon oxides
•  Oxygenated compounds
•  Heavy hydrocarbons
•  Trace sulfur analysis
•  Trace nitrogen/amines analysis

REFINERY GAS
ANALYSIS USING
FOUR DETECTORS 
The fourth detector is completely
customisable depending on the
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Alternative Selectivity Phases for Successful HILIC Separations
HILIC can be helpful for the retention and separation of many polar analytes. Advanced Chromatography Technologies 
have developed three alternative selectivity HILIC stationary phases to help you achieve the best resolution for your 
separation - the acidic character ACE HILIC-A phase, the basic character ACE HILIC-B phase, and the neutral character ACE 
HILIC-N phase.

Furthermore, ACE HILIC Method Development Kits are now available to provide you with an unrivalled screening 
platform for your HILIC analysis. Unbeatable value, ultra-robust ACE HILIC Method Development Kits are available in a 
wide variety of dimensions and particle sizes, and compatible with all manufacturers’ HPLC/UHPLC instruments. Each 
three column kit is available for the same price as a single column!

To ensure your success with ACE HILIC, take advantage of the vital FREE resources that accompany ACE HILIC 
columns! The ACE HILIC Method Development Guide contains 38 pages packed with a wealth of information 
including hints and tips for successful HILIC separations and worked examples. The ACE HILIC Step-by-Step Method 
Development Protocol is an A2 wall poster ideal for the laboratory wall, outlining a rational and simple to follow 
approach to HILIC method development.

For further information on ACE HILIC, to request your free copy of the ACE HILIC method development resources, or 
for information on any ACE product, please contact www.ace-hplc.com
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