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0RGHO������8+3�0RLVWXUH�$QDO\]HU
Part-per-trillion Analysis for Your UHP Gases

AMETEK Process Instruments’ 
Model 5910 UHP Moisture 
Analyzer achieves never-before-
seen baseline stability and 
sensitivity to sub-ppbv changes 
in moisture concentration while 
providing one of the fastest 
response speeds available. The 
improvements in stability and 
sensitivity are the direct result 
of a design that is very carefully 
engineered to provide you with 
the best protection obtainable for 
your semiconductor gas system.

0RUH�5HVSRQVLYH�&RQ¿UPDWLRQ�
RI�*DV�4XDOLW\�:LWKRXW�)DOVH�
$ODUPV�
How well is your facility protected 
from moisture contamination?
Why do you use moisture 
analyzers in your facility? You 
use them to protect your facility 
and its products from the costly 
results of contamination. To do 
this properly, it is necessary to 
know the actual ppbv moisture 
concentration in your facility 
piping—right now. Are you well-
protected?
 How do your current moisture 
analyzers calculate their output? 
How timely is that information? 
Most technologies take hours or 
days to respond to changes in 
ppbv moisture concentration due 
to their equilibrium-dependent 
readings. You’ll see defective 
wafers long before those 
analyzers see the actual moisture 
concentration. To try to work 
around that physical limitation, 
those analyzers often use 

predictive modeling to improve 
their apparent speed of response. 
Predictive models often ignore 
the initial detection of a change 
in moisture, and then, after 
collecting enough data, make 
a prediction. Such predicting 

often results in false alarms or, 
worse yet, a false low reading. 
Simply put, an analyzer that has 
to guess at the actual moisture 
concentration is a tremendous 
compromise in quality that you 
cannot afford to make.  

7KH�4XDUW]�&U\VWDO�6HQVRU
The heart of the 5910 
analyzer is a quartz-crystal 
microbalance (QCM) sensor 
and sampling system 
developed by AMETEK 
specifically for highly accurate 
moisture measurements. The 
sensor consists of a pair of 
electrodes that support the 
QCM sensor. When voltage is 
applied to the sensor, a very 
stable oscillation occurs.

 The faces of the oscillator are covered with a hygro-
scopic polymer. As the amount of moisture sorbed onto the 
polymer varies, the mass of the QCM changes, producing a 
corresponding change in the frequency of oscillation. This 
change is directly related to the moisture concentration of the 
surrounding gas.
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  At AMETEK, our Quartz 
Crystal Microbalance (QCM) 
moisture analyzers never guess 
because they don’t have to! 
The nonequilibrium basis of our 
measurement guarantees this. 

6HQVLWLYLW\��$FFXUDF\��1RLVH�DQG�
/RZHU�'HWHFWDEOH�/LPLW
The Model 5910 provides 
a quantum leap forward 
in performance across all 
measurable parameters. The 
5910 is sensitive to changes in 
moisture concentration of less 
than 500 pptv. We know this 
because the nominal noise level 
is below 50 pptv. The result of 
these phenomenal abilities is 
an accuracy of better than ±100 
pptv or ±10% of reading.

6SHHG�RI�5HVSRQVH
At part-per-billion levels of 
moisture, a carefully designed and 
heat-traced analyzer is required 
to achieve a response speed 
measurable in minutes instead of 
hours. Rapid speed of response 
to changes of ppbv moisture can 
only be achieved through careful 
engineering attention to all 
sample-wetted parts. It is necessary 
to minimize surface roughness, 
surface area, sample volume, and 
to maintain an elevated surface 
temperature.
 The 5910 is manufactured 
of welded, electropolished, 
UHP components that have the 
smoothest surfaces possible. 
These components are arranged 
so as to minimize the number 
that are upstream of the sensor. 
This design approach, when 
combined with the very small 
size of the QCM sensor, results in 
both the smallest surface area 
and the smallest sample volume 
of any available moisture analyzer 
technology. All of the wetted parts 
in the analyzer are housed within 
a temperature-controlled oven. 

The result is an unmatchable speed 
of response to both increasing and 
decreasing moisture, typically 
reaching 80% of a 25 ppbv step 
change in either direction in less 
than 8 minutes. An even greater 
test of an analyzer’s design is its 
response speed to even smaller 
changes in moisture concentration. 
 The performance graph 
demonstrates the response 
speed of the 5910 to a 
3.4 ppbv challenge. This 
level of performance clearly 
demonstrates the careful design 
and consideration that goes into 
the 5910. When combined with 
the nonequilibrium operation of 
the quartz-crystal microbalance 
sensor, you receive a response 
speed unmatchable by other 
moisture technologies such as 
aluminum-oxide, electrolytic, and 
laser-based analyzers as their 
response speeds are restricted by 
the physical limits of their surface 
areas and technology.

(DV\�WR�XVH��0XOWLJDV�
&RPSDWLELOLW\
The Model 5910 is completely 
compatible with virtually all 
noncorrosive gases including 
the inerts (He, Ar, Ne, Xe, Kr), O2, 
H2, and N2. Unlike some moisture 
analyzers that require special 
sensors for certain gases, the 
Model 5910 UHP uses a sensor 
that is not affected by the 
background gas. Even hydrogen 
and oxygen are simple gas 
streams to monitor since QCM 
sensors, unlike electrolytic sensors, 
do not suffer from recombination 
errors. Now, changing gases is a 
simple and quick selection from a 
software menu. There are no flow 
or pressure regulators for you 
to adjust.

,QWHUQDO�9HUL¿FDWLRQ
The 5910 has the ability to quickly 
and accurately verify its zero 

baseline. An internal dryer creates 
a zero gas from the sample gas, 
thereby allowing verification of the 
analyzer’s baseline. This ensures 
that the analyzer’s zero is actually 
zero—which is crucial because 
the goal of all UHP gases is to 
have the lowest moisture content 
possible. Other technologies do 
not have this benefit, leaving you 
to wonder if their zero is actually 
zero or some other higher or lower 
value. 

7\SLFDO�$SSOLFDWLRQV
��&RQWLQXRXV�0RQLWRULQJ

Continuous moisture analysis 
is a valuable tool for quality 
assurance and process 
monitoring. As a quality 
assurance analyzer, the Model 
5910 verifies that specified gas 
purity levels are maintained 
at on-site separation, bulk 
delivery and distribution 
system transfer points, and 
ultimately, at points-of-use. 
The Model 5910 satisfies all 
the demands of continuous 
monitoring—principally 
low detection limit, high 
measurement accuracy, and 
internal verification.

��$QDO\WLFDO�&DUWV
The Model 5910 is the perfect 
analyzer for temporary 
monitoring applications 
for verifying installation, 
maintenance, or repair of 
gas distribution systems. 
Such temporary or spot 
testing makes excellent use 
of the unique combination of 
capabilities provided by the 
Model 5910—very fast response 
speed, especially to decreasing 
moisture concentrations for 
monitoring system dry-down; 
complete compatibility with 
O2, H2, and inerts; rapid start-
up response; and the ability to 
quickly change from one gas to 
another.
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1RQHTXLOLEULXP�2SHUDWLQJ�7KHRU\�RI�4&0

The analyzer systematically cycles between the 
actual process gas and a dried reference gas. During 
the process gas cycle (top), moisture molecules 
accumulate on the surface of the QCM sensor. 
During the reference gas cycle (bottom), these water 
molecules are swept off the surface of the sensor 
by the dry gas flow. Since there is no waiting for 
equilibrium, the system provides a measurement 
of moisture concentration every cycle.
 The number of water molecules that accumulate on 
the surface of the sensor is a function of the difference 
in moisture between the process gas and reference 
gas. The analyzer compares the process gas with 
the known, dry reference—as opposed to trying 
to measure an absolute value that only occurs once 
equilibrium has been achieved. When a high moisture 
event occurs, the Model 5910 responds quickly to 
alert you to the problem. After the high moisture event 
passes, the nonequilibrium nature of the Model 5910 
means that no long dry down period is ever needed 
before you will get accurate low ppbv measurements.
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