
Prevent Silica Contamination
Analyzer Offers a New Level of Reliability
With accurate and stable sub-ppb level silica measurements, the 2800 Si 

Silica Analyzer provides unequalled reliability in water quality monitoring. 

Thanks to this, a global manufacturer of data storage devices is enjoying 

higher production efficiency.

Silica contamination causes  
product rejection
A world leading manufacturer of data stor-
age equipment produces ever smaller de-
vices with smaller microchips. This has 
created a growing need to ensure consis-
tency of the high purity water used in 
production processes.

Silica in water impacts the quality of the 
products being made, resulting in a de-
crease in production efficiency. And silica 
contamination of semiconductor wafers 
leads to rejection of the product and sub-
stantial losses.

Ppb level measurements are 
required
At one of the manufacturer’s facilities in 
Asia, silica is measured in water after it 

exits deionization to monitor the condi-
tion of the ion-exchange resin as it ap-
proaches depletion, signaling the need for 
regeneration. 

To ensure that the amount of silica in the 
water is minimal, these measurements 
have to be very reliable so that any increase 
is immediately detected and corrective 
action taken. The water is controlled at less 
than 5 ppb silica.

A competitor’s silica analyzer was installed 
but was not found to be dependable or 
stable. It experienced spikes and errors in 
measurements, even after extensive repairs 
and maintenance were carried out by the 
service team. Moreover, the repairs led to 
extended downtimes thus adding to the 
frustration. 
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Having heard of METTLER TOLEDO 
Thornton’s 2800 Si Silica Analyzer, instru-
ment engineers at the facility asked for a 
demonstration unit to gauge the analyzer’s 
reliability, accuracy, and maintenance 
requirement. They were also interested in 
METTLER TOLEDO’s certified onsite tech-
nical support for audit requirements.

Optimized design meets silica 
measurement challenges
The 2800 Si is a highly reliable on-line 
instrument designed for accurate mea-
surement of trace silica contamination 
with minimal operator supervision. In 
addition, the 2800 Si Analyzer allows unat-
tended automatic calibration at a user-
defined interval. Large-volume reagent 
containers enable long-term operation 
before refilling becomes necessary, and its 
minimal maintenance requirements en-
sure low downtime and less operator  
intervention.

Test performance review
Over the test period, plant engineers were 
delighted not only with the analyzer’s ac-
curacy, but also the stability of measure-
ments at < 1 ppb levels. They were also very 
satisfied with its trouble-free operation. 
Moreover, the readily available onsite 
technical support by the METTLER  
TOLEDO team would give them peace of 
mind when it came to audit requirements.

After the successful test, two 2800 Si Ana-
lyzers were ordered for the plant. Instru-
ment engineers report that since installa-
tion in early 2014, the units have performed 
without any issues and their reliable data 
has led to improved production efficiency.

For more information visit:
c www.mt.com/Thornton-silica

Features and benefits 
• Large reagent containers enable a 

long service interval and reduce 
maintenance time 

• The full enclosure safely protects 
reagent containers and compo-
nents from the plant environment 

• Simultaneous display of silica and 
measurement timing provides con-
venient analyzer status at a glance, 
saving operator time 

• Continuous reaction chamber tem-
perature monitoring ensures reli-
able operation 
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water with lower ionic concentrations and 
the demand to reduce costs has benefited 
from the introduction of a new generation 
of resistivity instruments. Today’s digital 
sensors and transmitters are more accu-
rate, have more inputs and outputs, are 
easier to operate, and control more of the 
water system than ever before. The  
METTLER TOLEDO Thornton UniCond 
sensor measures an expanded range from 
0.50 kΩ × cm to 18.18 MΩ × cm (conduc-
tivity 0.02 – 50,000 μS / cm) with up to 
33 % higher accuracy than analog sensors. 
To supplement this, a unique calibration 
module provides simplified calibration 
without removing the resistivity sensor 
from the process.

Simple to use calibrator
Calibration practice in most fabs requires 
at least annual calibration of resistivity 
sensors, and often the measuring circuit 
as well. With conventional sensors and 

instruments the measuring circuit must 
be calibrated against a series of precision 
resistors covering the range of measure-
ment. METTLER TOLEDO Thornton has 
provided calibration modules containing 
all of these resistances, conveniently pack-
aged and with traceable, certified  
accuracy.

With digital UniCond sensors the measur-
ing circuit is built into the sensor and 
calibration of the measuring circuit is also 
performed on the sensor. The procedure, 
and UniCond Calibrator with switch- 
selectable precision resistors, supports this 
capability, with readout of results at the 
transmitter. In fact, the measuring system 
even allows calibration of the electronics 
with the sensor still immersed in the water 
loop.

Once the measuring circuits for resistivity 
and temperature are calibrated, then the 
complete sensor, including cell constant 
and temperature sensor, are calibrated 
based on a standard conductivity solution 
or by comparison with a certified reference 
instrument measuring the same sample. 
The temperature is calibrated by com-
parison with a standard temperature  
device.

Discover more at:
c www.mt.com/UniCond

Why is accuracy important?
Semiconductor manufacturers must con-
stantly strive for higher product yield and 
lower manufacturing costs if they are to 
remain competitive in today’s market. 
Since water purity affects product yield, 
the need for reliable and accurate purity 
measurements is increasing. Resistivity 
(and its reciprocal, conductivity) is one of 
the best methods of detecting ionic con-
tamination in a UPW water system. As a 
result a sensor’s ability to repetitively and 
accurately detect ultra-low levels of ionic 
contamination is critical in semiconduc-
tor manufacture. Ultrapure water has a 
resistivity of 18.18 MΩ × cm at 25 °C; 
therefore, resistivity instruments must 
have the ability to accurately and repeat-
edly detect very small conductivity changes 
against a non-zero background.

New calibration option
The ability of UPW systems to produce 

Simple Conductivity Sensor Calibration
Calibrator Helps Ensure Accuracy
UniCond® conductivity sensors have a very wide measurement range 

– from seawater to ultrapure water – making the same model of sensor 

suitable for a broad variety of applications. UniCond has been improved 

further with a tool that allows calibration without removing the sensor 

from the process.
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Provide a Competitive Advantage
Superior process control to balance highly corrosive etching solutions demands repeatable 

and extremely accurate conductivity, resistivity, and flow measurements. A US producer 

of wet bench equipment selects METTLER TOLEDO Thornton instrumentation for its reliability, 

accuracy, and cost effectiveness.    

ideal chemical balance has to be main-
tained. MEI has chosen METTLER  
TOLEDO Thornton conductivity and flow 
measurements to automatically spike a 
solution to precise chemical specifications 
and to rinse to an exact resistivity point. 

METTLER TOLEDO instruments 
seamlessly interface with  
software
With its very small footprint the MEI 
Revolution series rotary robotic wet pro-
cessing system is designed for cleanroom 
facilities where space is at a premium and 
performance is critical. The Revolution 
wet processing system is bulk chemical 
ready and incorporates chemical spiking 
and software programmable “in-tank” 
blending of chemistries with quick dump 
rinse tanks. The M300 instruments seam-
lessly communicate with and report data 

to MEI’s proprietary IDX automation 
software, the control system and engine 
driving MEI’s wet benches. 

IDX control automation software gathers 
instrument measurement data and radio 
frequency identification (RFID) for batch 
and full machine control then interfaces 
all measurement and control data to the 
programmable logic controller (PLC). The 
Thornton M300 instrument communi-
cates seamlessly with MEI’s IDX automa-
tion software.

Continuous, real-time data
Conductivity, resistivity, and flow mea-
surements, calibrated at installation /
start-up, monitor from one to twelve pro-
cess tanks defined by system capabilities, 
and capture multiple measurements per 
second, 24 / 7. The METTLER TOLEDO 
M300’s measurement repeatability is 
crucial for accurately spiking chemistry 
mixtures that, as MEI Process Applica-
tions Engineer, Daniel Schloesser, says, 
must be “right on the money”. It is es-
sential that MEI tools “etch to a very 
specific layer and no more! Faster process-
ing time is better.” As is common in this 
precise industry, “yield is everything!” 
Maintaining a consistent chemical con-
centration is critical.   

A customer for the last seven years, Mr. 
Schloesser explains that he relies on  
METTLER TOLEDO Thornton measure-
ments across the board in all applications 

Producer of fluid handling  
equipment
MEI Wet Processing Systems and Services 
LLC, Oregon, USA is a wet processing 
equipment and services company serving 
the semiconductor, MEMS, solar, and high 
technology industries. MEI’s products in-
clude patented solutions for wet processing 
applications, automated and semi-auto-
mated wet process systems and wet benches 
for the semiconductor and material pro-
cessing industries, automated chemical 
delivery systems, and control automation 
software. 

Correct chemical balance is vital
MEI’s customers require both precision 
and repeatability of strong acid and base 
chemical processing. Process steps and 
recipes for strip, etch, and clean vary for 
each customer, but for all process steps the 
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due to the critical nature of 
MEI’s chemical control require-
ments. “We have a great need 
for real-time measurement in-
formation. Thornton instru-
ments provide precise measure-
ments without any drift and 
give our customers a reliable 
visual check on each of our 
tools.”

“Reliable, accurate, and 
cost effective”
Mr. Schloesser continues, 
“Careful control of chemical 

spiking is a competitive advantage for MEI 
Wet Processing Systems and Services. Ac-
curacy and a robust solution are key. 
Faster processing time is also an advan-
tage. Thornton products are reliable, ac-
curate, and cost effective.  We use the M300 
instruments for conductivity, resistivity, 
and flow to deliver instant measurement 
data at a reasonable price.”

A bright future
The architecture of semiconductor wafer 
circuitry, solar cells, medical chips, and 
MEMS devices continues to shrink, with 
linewidths approaching single digit nano-

meters. In the years to come, the demand 
for a precise repeatable fluid handling 
process and accurate chemical processing 
will require that companies such as MEI 
Wet Processing Systems and Services Llc 
rely even more on innovations from  
METTLER TOLEDO Thornton to accu-
rately control and transmit critical data 
for their premium fluid handling  
equipment.

If you need to increase process control,  
go to:
c www.mt.com/Thornton

M300 Transmitters M800 Transmitter

Daniel Schloesser,  
Process Applications  
Engineer at MEI 
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Deliver Outstanding Performance
A comprehensive evaluation of UniCond® digital resistivity sensors at a major North 

American semiconductor fabrication plant yielded results beyond all expectations. The 

stability and accuracy of these sensors significantly raises the bar for resistivity 

measurement performance in ultrapure water. 

system in their West Coast USA plant to 
directly compare readings both from the 
existing 770MAX instrumentation and 
from the new M800 / UniCond solution. 
Because of the decades-long track record 
of the stability of the UPW system, the 
fabrication plant’s practice was to cali-
brate the resistivity equipment to 
18.2 MΩ × cm once it had been thoroughly 
rinsed and stabilized in normal operation. 

For the evaluation both the 770MAX and 
the M800 / UniCond systems were cali-
brated to the same 18.2 MΩ × cm value 
and then allowed to monitor resistivity in 
the UPW system for several weeks. The 
short- and long-term stability, as well as 
deviations between the measurements, 
were examined closely. The range of resis-

tivity for the observed data was expanded 
dramatically (as shown in figure 1) with 
a scaling of only 0.02 MΩ × cm for the full 
span of the plot or 0.1 % of measurement.

Surprising results for customer
On investigation it was observed that small 
(0.01 MΩ × cm peak-to-peak) daily oscil-
lations with the 770MAX equipment (plot-
ted in red in figure 1) were due to the influ-
ence of ambient temperature changes on 
the measuring equipment. This compared 
with a 0.001 MΩ × cm spread and negli-
gible oscillation of measurements with the 
M800 / UniCond measuring solution – an 
improvement of a factor of 10!

Strategy reconsideration
This dramatic enhancement in perfor-

Background
Our customer has a significant installed 
base of METTLER TOLEDO Thornton 
770MAX transmitters and other resistivity 
instrumentation that is no longer avail-
able. To be sure that resistivity systems of 
comparable performance will be available 
when required, our customer decided to 
evaluate the METTLER TOLEDO M800 
Transmitter with UniCond Sensors to de-
termine if this solution could provide 
equivalent performance to the Thornton 
equipment they had been using for many 
years. No compromises could be accepted 
for this critical measurement of UPW 
quality.

Evaluation of test setup
Test equipment was set up on a large UPW 
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Figure 1: Stability comparison of M800 / UniCond resistivity measurements (blue) with previous system (red).
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mance, when only equivalent performance 
was anticipated, raised the prospect with 
our customer of taking a proactive 
change-out strategy instead of just re-
placement on failure. 

As some of the manufacturer’s production 
locations have significant ambient tem-
perature variations, the new generation 
M800 / UniCond solution would perform 
significantly better in those facilities 
without requiring an additional cabinet or 
temperature control. A review of this 
strategy at other locations is currently 
underway.

Simplified design leads to higher 
performance
UniCond sensors provide high measure-
ment accuracy as their integral cell con-

stant, temperature sensor, and measuring 
circuits are all calibrated as a unit. There 
are no negative influences due to variable 
cable length, connections, or change of 
transmitters because the measurement 
circuits are self-contained and sealed. The 
sensors output a highly robust digital 
signal that is immune to interference or 
degradation from the surrounding equip-
ment and environment. 

System design savings
In addition, UniCond sensors with tita-
nium or monel electrodes provide very 
wide rangeability (from ultrapure water to 
seawater) while improving accuracy at the 
ultrapure end. Such an extensive span is 
possible due to the sensors’ optimized 
design using an internal measuring cir-
cuit and digital technology. This allows all 

measurements in a treatment system to 
use exactly the same model sensor, result-
ing in savings in system design, documen-
tation simplification, and reduced spare 
parts inventory while obtaining the high-
est performance throughout the entire 
water treatment system. 

Find out more at:
c www.mt.com/UniCond

M800 Transmitter and UniCond Sensors
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Variable feedwater needs to be 
considered
Predicting resin exhaustion can allow 
more reliable scheduling of operations; 
enable longer running; and avoid prema-
ture regeneration which would waste time, 
system capacity, and expensive regenera-
tion chemicals. 

Common methods for predicting exhaus-
tion are based on monitoring elapsed time 
or totalized flow. If the flow rate is nearly 
constant over the run cycle, then a consis-

tent run time before regeneration should 
provide an adequate prediction, but only 
if the water composition is also constant. 
If the flow rate varies through the run of 
the exchanger a total flow measurement 
can accurately account for this, but again, 
only if the feedwater composition remains 
unchanged. If the water composition al-
ters, then a total flow value will not be a 
good predictor of resin exhaustion.

In today’s environment of scarcer water 
supplies, various raw, recycled, and re-
claimed water sources can create major 
variations in feed to the treatment system. 
As a result, variable composition is com-
monplace. Therefore, there is a need to 

account for a varying ionic load due to 
both flow rate and composition.

More accurate prediction of 
exhaustion
The capability to predict exhaustion that 
accounts for variations in both flow rate 
and composition has been implemented in 
the METTLER TOLEDO Thornton M800 
multi-parameter analyzer / transmitter. 
The DI-Cap™ tool is a unique deioniza-
tion capacity monitoring algorithm.  
Figure 2 illustrates how this method is 

implemented. First, feedwater conductiv-
ity is measured and converted to total 
dissolved solids (TDS). Flow rate is also 
measured and multiplied by the TDS 
value. The product of these is integrated 
over time to produce a measure of ionic 
load entering the deionization system as 
illustrated by the equation (Figure 1). The 
direct readout allows a choice of units of 
equivalents, grains, or ppm-gallons. 

With this system both variable flow rate 
and variable water composition are ac-
counted for to accurately monitor ionic 
loading. Display, output signals, set points, 
and relays can be assigned to this com-
puted parameter to enable continuous 

The high cost of resin  
regeneration
During the water purification process, 
deionization resins eventually reach their 
exchange capacity, become exhausted, 
and must be regenerated. The costs of re-
generation including acid, caustic, rinse 
water, and labor are substantial. Anything 
that can be done to extend run cycles, 
regenerate more efficiently, or accurately 
determine the need for resin restoration or 
replacement can provide significant  
operating savings. Beyond the cost of re-
generation, if the resin is not properly 
monitored and ionic breakthrough occurs 
it can cause major upsets downstream that 
can affect final water quality.  

Detecting resin exhaustion
When ion exchange resin capacity is being 
reached, the resin will begin to leak 
weakly held ions. This initial leakage 
needs to be detected immediately, prefer-
ably before it even occurs. Conventional 
monitoring for resin exhaustion uses so-
dium measurement for cation break-
through and silica for anion breakthrough. 
While these are sensitive measurements, 
they can only detect exhaustion after 
breakthrough has already happened. The 
system downstream begins receiving 
contamination at the same time the mea-
surement detects it. Prediction of exhaus-
tion would enable systems to be taken 
off-line and regenerated before break-
through. 
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with New Water Monitoring Tool
Methods exist for detecting DI resin exhaustion, but they are inaccurate if feedwater varies 

in composition. A new tool on the M800 Transmitter monitors the exchange capacity of 

DI systems and accurately predicts resin exhaustion before breakthrough, regardless of 

water quality.

Ionic load (grains or equivalents) = ∫ Flow × TDS dt
Ionic load (grains or equivalents) – cumulative TDS or ion load

Flow – flow rate entering the DI bed

TDS – total dissolved solids based on conductivity entering the DI bed

Figure 1: Algorithm for DI-Cap tool
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monitoring and control. The total ionic 
load measurement can be reset manually 
or automatically by a remote contact clo-
sure at the beginning of each run. The 
METTLER TOLEDO Thornton M800 has 
additional channels that allow it to mea-
sure, alarm, and provide output signals for 
effluent resistivity as well as other mea-
surements such as dissolved oxygen and 
TOC.

Assessing resin health
A further benefit from deionization capac-
ity monitoring is for tracking resin bed 
working capacity over the long term to 
warn of capacity loss. Lowered working 
capacity can be due to incomplete regen-
eration, loss of resin, channeling, or foul-
ing with organics or silica. If a DI bed is 
run to exhaustion, as detected by effluent 
conductivity or other means, and the total 

ionic load for each run cycle is logged, a 
good historical record of performance can 
be developed, which is more useful than 
simply a record of total gallons processed.

With this technique even a gradual dete-
rioration in performance can be identified 
and corrective action taken before a major 
loss of efficiency occurs. This represents a 
substantial improvement in DI system 
troubleshooting and maintenance, since 
the first loss of capacity will be more vis-
ible and will allow timely diagnosis of the 
problem. Issues that continue undetected 
become harder to pinpoint, and can result 
in more damage and inefficient operation.

Greater efficiency of DI systems
Deionization capacity monitoring with the 
unique DI-Cap features on the METTLER 
TOLEDO Thornton M800 provides a sig-
nificant contribution to the efficient op-
eration and troubleshooting of large DI 
systems. Whether deionizing raw water, 
reverse osmosis permeate, or condensate 
systems can benefit from this water treat-
ment monitoring tool. 

Discover more about the M800 at:
c www.mt.com/M800 

Conductivity / Resistivity

Conductivity /
Resistivity

Flow
Level

FlowTDS

D.I. Storage
Deionization

Figure 2: Schematic showing measurements required for the DI-Cap tool for predictive regeneration
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Go Portable! 

Multiple-point monitoring of total organic carbon can identify 

contamination sources in water systems. But full system profiling with 

fixed analyzers can be very costly. The portable 450TOC analyzer is 

convenient, easy to operate, and provides a measurement in under a 

minute!

providing first results 80 % faster 
than traditional methods. 

The 450TOC utilizes the same mea-
surement technology as its fixed 
analyzer counterpart (5000TOCi), 
providing uniformity in measurement 
method, as well as results in less 

than a minute. With its portability 
and rapid TOC measurement tech-
nology, the 450TOC analyzer can 
reduce system profiling time by  
75 %.

c www.mt.com/450TOC

The portable 450TOC offers quick 
and easy connectivity at multiple 
points. The analyzer can be used to 
quickly measure at points in the 
system not usually monitored due to 
lack of fixed analyzers for those loca-
tions. Rapid measurement technol-
ogy allows immediate monitoring, 

Your benefits

Low maintenance
Rugged design with optional protective 
base and ease of access to internal 
assemblies leads to low and easy 
maintenance.

Rapid problem isolation
Portability combined with simultaneous 
data log and print output means pure 
water production problems can be quickly 
located and resolved.

Fast measurement
Provides first results 80 % faster than  
traditional methods.
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Portable 450TOC Analyzer



Get in-line with METTLER TOLEDO

Visit for more information
www.mt.com/pro

Confidence in Ultrapure Water Systems 
with a Pure Water Optical DO Sensor
Eliminating silica oxidation at the surface of a wafer is vitally im-
portant in some areas of semiconductor manufacturing. The Pure 
Water Optical Dissolved Oxygen Sensor with Intelligent Sensor 
Management (ISM®) technology provides fast response, high 
accuracy, and increased stability in demanding low ppb-level 
ultrapure water applications.

c www.mt.com/THO-opticalDO
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