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Leading Pure Water Analytics
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Mettler-Toledo Thornton
Providing measurement solutions

Over forty years ago, Thornton designed and manufactured the original analog resistivity

meters for high purity water. Thornton later pioneered microprocessor-based resistivity

instrumentation with the first computed high purity temperature compensation in this

new, demanding and innovative industry. Over the years, Thornton has become the resis-

tivity measurement standard in the semiconductor manufacturing industry.

Thornton instruments are specified

in the majority of semiconductor 

manufacturing facilities worldwide

to monitor and control ultrapure

water systems. Thornton has 

intimate knowledge of critical meas-

urements needed for ultrapure water

production. 

Our expansive measurement capa-

bilities mean Thornton products are

used throughout a plant’s complete

water cycle in areas such as wafer

processing tools, recycle/reclaim,

waste treatment and various facility

operations.

Today Thornton continues to pro-

vide innovative solutions, offering

expanded measurement capabilities

and a greater array of products to

meet global microelectronics indus-

try requirements. As part of the 

Mettler-Toledo Process Analytics

Group, Thornton has gained world-

class technology in the areas of pH,

ORP, dissolved oxygen  and ozone

measurement. Our expanded global

support infrastructure provides local

sales and service for all Thornton

products in many regions around

the world.

Thornton Industry Participation

As a technical leader in pure water

measurements, Thornton staff

members participate in the follow-

ing semiconductor and microelec-

tronics-related organizations and

conferences:

ASTM D19 Water Committee, 

Task Group Chairman

Semiconductor Pure Water & 

Chemicals Conference, 

Committee Member

SEMI Member & Ultrapure Water 

Task Force, Participant

Ultrapure Water Conference, 

Participant and featured 

Industry Expert

In addition, Thornton shares its

years of measurement experience

and industry knowledge by offering

on-site technical training sessions

that provide valuable product and

application information to users.

A wide variety of curriculums are

available and are often tailored to

specific needs.

Wafer Processing

Recycle/ReclaimWaste Treatment

Pure Water Treatment

Facility Operations
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Capabilities to meet the specific needs
of the Semiconductor manufacturer

Make-up Water

Primary UPW Make-Up System
(UPW Production & Distribution)

Fab UPW Utilization
(Wet Benches, Wafer Tools)

Evaporation

Facility Operations
(Boilers, Scrubbers, Cooling Towers)

Recycle

Fab Drains
(Collection, Segregation)

Waste Water Treatment

Reclaim
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exacting industry requirements

The 770MAX is Thornton's most advanced instrument for on-line meas-

urement. It offers six-channel multiparameter measurement capability for

resistivity/conductivity, TOC, pH, ORP, dissolved oxygen, ozone and tem-

perature plus flow, pressure and level. The configuration flexibility of the

770MAX is unmatched, allowing up to 16 measurements from the 6 input

channels with unique features such as specialized temperature compen-

sation modes and derived measurements.

The M300 Series instruments provide one and two channel measurements

of resistivity/conductivity, pH, ORP, dissolved oxygen, ozone, plus temper-

ature.The Flow version provides one or four channels of flow measure-

ment using a variety of sensor types.

Thornton's M300 and 770MAX measurement systems provide outstand-

ing performance to monitor and control membrane-based filtration skids

and other unit processes used to produce UPW. Additionally they are used

in wafer processing tools, spent UPW water processes such as

recycle/reclaim, waste neutralization and other facility operations such as

scrubbers, cooling towers and boilers.

Thornton's line of instruments demonstrate proven performance far beyond ultrapure

water measurement applications and are found in many areas throughout today's semi-

conductor facility. Innovative instrument technology allows us to offer many application

specific features on all standard products. This provides end-users with the flexibility to

configure a measurement system to their specific process needs. 

Our multi-channel and multi-parameter instrument platforms are designed with industry applications and unit

processes in mind. The key to this concept is the ability to mix and match different measurement parameters on

a single instrument, while maintaining individual measurement quality and performance.
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Continuous on-line TOC monitoring
to measure critical organic levels

Studies have demonstrated that even trace levels of TOC can negatively affect wafer production yields.

TOC is among the list of critical parameters monitored throughout a semiconductor manufacturing facil-

ity. Extremely low levels of organics, down to the sub part-per-billion range, are required by most semi-

conductor fabs and foundries. Additionally, there is an increasing need to monitor TOC levels of spent

rinse waters slated for reuse.

The 5000TOC Sensor provides continuous monitoring of total organic car-

bon levels in pure and ultrapure water applications. The sensor's compact,

industrial design is easily integrated into UPW make-up systems, distribu-

tion loops, and other unit processes. The sensor can be wall or pipe

mounted, making it ideally suited for process monitoring in these environ-

ments. As part of the 770MAX family of smart sensors, installation and

setup are fast and simple. The combination of innovative sensor technol-

ogy and 770MAX multiparameter analyzer transmitter capabilities makes

the 5000TOC measurement system a powerful process monitoring tool.

Another TOC measurement option is Thornton’s 550TOC Analyzer. This portable unit uses

proven UV technology to rapidly measure TOC in pure and ultrapure water applications. It can

be used throughout the microelectronics facility to monitor TOC levels in UPW make-up

processes and final polishers, wet bench processes, UPW points of distribution and spent rinse

water recycle applications.

Unique benefits of both the 5000TOC Sensor and the 

550TOC Analyzer include continuous on-line monitoring, 

point-of-use and portable monitoring capability, no 

reagents or chemicals, and no moving parts.
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offer accurate, reliable options

Thornton resistivity instrumentation is

a semiconductor standard for meas-

uring the quality of pure and ultra-

pure water. Each sensor is supplied

with individually calibrated and certi-

fied cell constant as well as tempera-

ture elements, traceable to ASTM and

NIST standards from our ISO9001-

certified factory. Our line of sensors

includes 2-electrode, 4-electrode and

inductive technologies to fit a wide

range of applications. Designs incor-

porate a variety of fittings and mate-

rial options to meet specific require-

ments.

Resistivity/Conductivity Flow Rate

Wafer cleaning tools used in semiconductor chip manu-

facturing processes–such as photoresist strip and post-

ash clean, oxide etch, nitride etch, and wafer

reclaim–require accurate flow measurement for the trans-

port of ultrapure water, chemicals, or combinations of

both. Flowrate, and the amount of fluids used, are critical

to efficient wafer tool operation. The 317 Series PFA Vor-

tex flowmeter is ideally suited for this application. A

molded PFA body offers excellent thermal and chemical

resistant properties with no metal in contact with the fluid.

No moving parts assure there is no particle shedding.

Flaretek end connections are also available.

pH/ORP

Dissolved Oxygen

Industry guidelines recommend that dissolved oxygen lev-

els be reduced and maintained at very low levels to limit

effects on wafer manufacturing processes. Unit processes

such as degassification or deaeration can drive oxygen

content to very low levels during the manufacture of ultra-

pure water. DO measurements provide assurance that

these processes are working effectively. Some wafer pro-

cessing steps require DO levels in the single digit part-per-

billion range. This safeguards against potentially detrimen-

tal effects to wafer surfaces and oxide layers.Thornton's

high-performance DO sensor provides highly accurate ppb

measurements plus exceptionally fast downscale response

of 98% in 90 seconds.

Ozone

Some UPW treatment systems rely on disinfection using

ozone. Thornton sensors provide consistent monitoring of

ozone disinfection levels to assure complete microorgan-

ism destruction. After disinfection, residual ozone is typi-

cally removed by UV lamps to prevent any oxidizer from

reaching the distribution system. Thornton sensors moni-

tor after ozone destruction at the near-zero ppb level to be

sure it has been eliminated.

Ultrapure water and high purity chemical mixtures are

used to etch and clean wafer surfaces. Characteristics of

spent rinse waters from these processes include low-to-

moderate conductivity and TOC levels and varied pH lev-

els. Under these conditions, pH measurement is a chal-

lenge. Thornton's pHure Sensor™ provides reliable pure

water measurements using a specialized electrode with

self-pressurized gel reference, low resistance glass mem-

brane, integral temperature compensator and convenient

VP connector. Semiconductor manufacturing processes

contain numerous wafer cleaning and etching steps

where varied concentrations of Hydrofluoric Acid (HF) are

used.  The Mettler-Toledo Thornton HF-resistant pH sensor

offers both the benefit of greater accuracy and extended

service life in these applications. Extended sensor life

reduces the cost of these measurements.
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Outstanding training & technical services
empower the Thornton user

On-Site Instrument Operation &

Calibration Training Workshops

Thornton’s Operator Training Courses are

tailored to each customer’s requirements.

The course is conducted in a classroom

setting where interaction between instruc-

tor and participants is encouraged. Each

attendee is supplied with material detail-

ing the course content. Instruments are

provided for hands-on participation. 

The areas covered in this training pro-

gram focus on Thornton instrumentation,

calibration, and maintenance specific to

your facility. Additional technical topics

may be added or substituted as

requested.

Traceable Instrument Calibration

Thornton offers instrument calibration and

validation services traceable to national

standards, industry guidelines, and/or

regulatory requirements (including USP

<645>, USP <643>, and EP 2.2.44).

Services using factory-trained technicians

are available at our facilities in Bedford,

Massachusetts or on-site at your location.

Each calibrated/validated instrument is

supplied with the appropriate calibration

documents.

Specialized Conductivity Calibrations

Choose one of seven unique conductivity

calibrations to fit your application needs,

from standard calibrations to customer-

specified temperature and ASTM verifica-

tion points.  System calibrations are also

available where the instrument and sen-

sors are calibrated together, optimizing

system accuracy.

Service & Calibration Contracts

A Thornton representative will provide on-

site service for items covered under the

agreement. 

These services include, but are not 

limited to:

Calibration/validation of instrument and

sensor system

Issuance of appropriate documentation

Identification and verification of all soft-

ware revisions

Minor repairs or adjustment of instru-

ments at a discounted labor rate

Installation and validation support 

services

TOC System Suitability Test services



For more information

www.mt.com/thornton

Worldwide Offices

Ensure prompt, local sales support.

Australia Mettler-Toledo Ltd., 220 Turner St., Port Melbourne, Victoria 3207

Tel. + 61 3 9644 5700, Fax + 61 3 9645 3935, info@mtaus.com

Austria Mettler-Toledo GmbH., MT-A, Südrandstrasse 17, A-1230 Wien, Austria

Tel. + 43 1 604 19 80, Fax + 43 1 604 28 80, info.mtat@mt.com

Brazil Mettler-Toledo Ltda., Al. Araguaia, 451-Alphaville, Barueri São Paulo, Brazil 06455-000

Tel. + 55 11 4166 7400, Fax + 55 11 4166 7401, info@mettler.com.br

China Mettler-Toledo (Shanghai) Co. Ltd., 589 Gui Ping Road, Shanghai PRC 200233, China

Tel. + 86 21 6485 04 35, Fax + 86 21 6485 33 51, mtcs@public.sta.net.cm

France Mettler-Toledo Analyse Industrielle, 30, Bd. de Douaumont, BP949  75829 Paris Cedix 17, France

Tel. + 33 1 47 37 06 00, Fax + 33 1 47 37 46 26, mtpro-f@mt.com

Germany Mettler-Toledo GmbH, Ockerweg 3, P. O. Box 11 08 40, D-35396 Giessen, Germany

Tel. + 49 641 507 0, Fax + 49 641 52 951, info.mtd@mt.com

India Mettler-Toledo India Pvt Ltd, Amar Hill Compound, Saki Vihar Road, Powai Mumbai 400 072 India

Tel. + 91 22 2857 0808, Fax +  91 22 2857 5071, sales.mtin@mt.com

Italy Mettler-Toledo S.p.A., 20026 Novate Milanese (MI), Via Vialba, 42, Italy

Tel. + 39 02 33 332 1, Fax + 39 02 356 29 73, customercare.italia@mt.com

Japan Mettler-Toledo K.K., 4F Izumikan Sanbancho Bldg, 3-8 Sanbancho, Chiyoda-ku, Tokyo 102-0075, Japan

Tel. + 81 3 3222 7106, Fax + 81 3 3222 7121, sales.admin.jp@mt.com

Korea Mettler-Toledo (Korea) Ltd., Yeil Bld  1&2F, 124-5, YangJe-Dong   SeCho-Ku, Seoul 137-130 Korea 

Tel. + 82 2 3498 3500, Fax + 82 2 3498 3555. info_MTKR@mt.com

Malaysia Mettler-Toledo (M) Sdn. Bhd., Unit 1-01, (1st Floor), Lot 8, Jalan Astaka U8/84, Seksyen U8 Bukit Jelutong, 40150

Shah Alam, Selangor, Malaysia, Tel. + 603 7845 5888, Fax + 603 7845 8773, MT-MY.CustomerSupport@mt.com

Mexico Mettler-Toledo S.A. de C.V., Pino No. 350, Col. Sta. MA. Insurgentes, Mexico, D.F. 06430

Tel. + 52 55 5547 5700, Fax + 52 55 5541 2228, ventas,lab@mt.com

Russia Mettler-Toledo C.I.S. AG, Sretensky blvd. 6/1, office 6, 10 1000 Moskau

Tel. +7 495 621 92, Fax 7 495 621 63 53, inforus@mt.com

Singapore Mettler-Toledo (S) Pte. Ltd., Blk 28 Ayer Rajah Crescent #05-01, Singapore 139959

Tel. + 65 6890 0011, Fax + 65 6890 0012/13, Ashley.Kong@mt.com

Spain Mettler-Toledo S.A.E., Miguel Hernandez, 69-71, L'Hospitalet de LI., E-08908 Barcelona, Spain

Tel. + 34 932 237 600, Fax + 34 932 237 601,Tere.Pares@mt.com

Sweden Mettler-Toledo AB, Virkesvägen 10 , S-120 08 Stockholm, Sweden

Tel. + 46 8 702 50 22, Fax + 46 08 642 45 62, info.se@mt.com

Switzerland Mettler-Toledo (Schweiz) AG, Im Langacher Postfach CH-8606 Greifensee

Tel. + 41 1 944 45 45, Fax + 41 1 944 45 10, info.ch@mt.com

Thailand Mettler-Toledo (Thailand) Ltd., 272 Soi Soonvijal 4, Rama 9 Rd., Bangkapi, Huay Kwang, Bangkok 0320 Thailand

Tel. + 662 723 0300, Fax + 662 719 6479, MT-TH.CustomerSupport@mt.com

United Kingdom Mettler-Toledo Ltd., 64 Boston Road, Beaumont Leys, Leicester, LE4 1AW, United Kingdom

Tel. + 44 116 235 7070, Fax + 44 116 236 5500, enquire.mtuk@mt.com

United States Mettler-Toledo Thornton, Inc., 36 Middlesex Turnpike, Bedford, MA, 01730 USA

Tel. + 1 781 301 8600, Fax + 1 781 301 8701, thornton.info@mt.com

For all 

other countries Please consult our web site

Mettler-Toledo Thornton, Inc.

36 Middlesex Turnpike,

Bedford, MA 01730 USA

Tel. +1-781-301-8600, 

Fax +1-781-301-8701

Toll Free +1-800-510-PURE (US and Canada only)

thornton.info@mt.com
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