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PART I
ITEM 1. BUSINESS

MKS Instruments, Inc. is a leading worldwide developer, manufacturer
and supplier of instruments, components and integrated subsystems used to
measure, control and analyze gases in semiconductor manufacturing and similar
industrial manufacturing processes.

MKS Instruments, Inc. completed two acquisitions in fiscal 2001 that
further expanded its extensive technology portfolio and product suite. On
January 26, 2001, MKS acquired Applied Science and Technology, Inc., ("ASTeX"),
a Wilmington, Massachusetts based company with products and technology in
reactive gas generation and power delivery. Each outstanding share of ASTeX
common stock was exchanged for 0.7669 newly issued shares of common stock of MKS
Instruments, Inc., resulting in the issuance of approximately 11.2 million
shares of common stock of MKS Instruments, Inc. The acquisition was accounted
for under the pooling of interests method of accounting, and accordingly, the
consolidated financial statements included in this Form 10-K reflect the
combined financial position and results of operations and cash flows of MKS
Instruments, Inc. and all of its subsidiaries and ASTeX and all of its
subsidiaries (together, the "Company" or "MKS"), for all periods presented. This
presentation combines the historical financial statements of MKS Instruments,
Inc. for the years ended December 31, 2000 and 1999 with the historical
financial statements of ASTeX for the fiscal years ended July 1, 2000 and June
26, 1999, respectively. On April 27, 2001, MKS acquired On-Line Technologies,
Inc. ("On-Line"), a privately held company that designs and manufactures
products used for gas analysis, wafer metrology and complementary analysis and
control software. The purchase price was approximately $23,829,000 and consisted
of approximately 660,000 shares of MKS common stock valued at approximately
$12,110,000, cash payments of $6,295,000, and the assumption of approximately
$4,728,000 of debt. The On-Line acquisition was accounted for under the purchase
method of accounting and its results of operations are included in the Company's
consolidated statement of income since the date of purchase.

On January 31, 2002, MKS acquired the ENI division of Emerson Electric
Co. ENI is a leading supplier of solid-state radio frequency (RF) and direct
current (DC) plasma power supplies, matching networks and instrumentation to the
semiconductor and thin-film processing industries. ENI's technology complements
that of ASTeX by adding critical solid-state power conversion technology to
ASTeX's core capability in plasma management. MKS issued 12 million shares of
MKS common stock to Emerson in exchange for the businesses and assets of ENI.
The purchase price is approximately $265,000,000. The ENI acquisition will be
accounted for under the purchase method of accounting and its results of
operations will be included in the Company's consolidated statement of income
from the date of purchase. See "Management's Discussion and Analysis of
Financial Condition and Results of Operations -- Recent Developments" on this
Form 10-K. The following discussion of MKS' business, unless otherwise noted, is
as of December 31, 2001 and prior to the closing of the acquisition of ENI.

PRODUCTS

MKS offers a comprehensive line of products that are used to manufacture,
among other things:

- - semiconductors - solar panels
- - optical filters and fiber optic cables for data and - gas lasers
telecommunications - eyeglasses
- - flat panel displays - architectural glass
- - magnetic and optical storage devices and media, - cutting tools
including: - freeze-dried pharmaceuticals
- compact disks - magnetic resonance imaging (MRI) equipment

- hard disk storage devices

- magnetic devices for reading disk data

- digital video disks

- optical storage disks or laser readable disks

MKS supplies products in four principal product areas. We also combine
products and technologies to provide value-added integrated subsystems. Our
product areas include:

- Pressure Measurement and Control Products



- Materials Delivery and Analysis Products
- Vacuum Products
- Reactive Gas Generation and Power Delivery Products

PRESSURE MEASUREMENT AND CONTROL PRODUCTS. MKS designs and manufactures a
wide range of gas pressure measurement and control instrumentation. Each product
line consists of products that are designed for a variety of pressure ranges and
accuracies.

Baratron Pressure Measurement Products. Baratron products are
high-precision pressure measurement instruments. MKS has five Baratron product
families that range from high accuracy digital output instruments to simple
electronic switches. These products are typically used to measure the pressure
of the gases being distributed upstream of the process chambers, to measure
process chamber pressures and to measure pressures between process chambers,
vacuum pumps and exhaust lines. Baratron instruments measure pressures at ranges
from two hundred times atmospheric pressure to one billionth of atmospheric
pressure. MKS believes it offers the widest range of gas pressure measurement
instruments in the semiconductor and advanced thin-film materials processing
industries.

A key feature of Baratron instruments is the ability to measure pressure
independent of gas composition, which is critical for precise pressure control
of semiconductor processes that involve gas mixtures. In these processes, there
is a need to control both pressure and gas mixture, but the pressure measurement
instrument must measure only the pressure of the sum of the gases in the
chamber, independent of gas composition. The Baratron instruments enable users
to achieve a highly precise, accurate and repeatable measurement of gas
pressure. Pressure measurement, independent of gas composition, is also useful
during process steps used to remove atmospheric gases as well as those used to
introduce specific amounts of various types of gases. Such processes are used to
manufacture fluorescent bulbs and to fabricate gas lasers.

Automatic Pressure and Vacuum Control Products. Automatic pressure control
products consist of analog and digital automatic pressure and vacuum control
electronic instruments and valves. These products enable precise control of
process pressure by electronically actuating valves which control the flow of
gases in and out of the process chamber to minimize the difference between
desired and actual pressure in the chamber. The electronic controllers vary from
simple analog units with precise manual tuning capability to state-of-the-art
self-tuning, digital signal processing controllers. The valve products vary from
small gas inlet valves to large exhaust valves.

In most cases, Baratron pressure measurement instruments provide the
pressure input to the automatic pressure control device. Together, these
components create an integrated automatic pressure control system. MKS' pressure
control products can also accept inputs from other measurement instruments,
enabling the automatic control of gas input or exhaust based on parameters other
than pressure.

MKS has a line of integrated pressure controllers to address the need for
smaller components that save valuable clean room space. This product line
combines the functions of its Baratron pressure measurement instrument, flow
measurement instrument, control electronics and valve into a four-inch long
instrument. This instrument can be placed directly on a gas line to control
pressure downstream of the instrument while indicating the gas flow rate.

MATERIALS DELIVERY AND ANALYSIS PRODUCTS. MKS designs and manufactures a
wide range of flow and composition analysis measurement and control
instrumentation. Each product line consists of products that are designed for a
variety of flow and composition ranges and accuracies.

Flow Measurement and Control Products. Flow measurement products include
gas, vapor and liquid flow measurement products based upon thermal conductivity,
pressure and direct liquid injection technologies. The flow control products
combine the flow measurement device with valve control elements based upon
solenoid, piezo-electric and piston pump technologies. The products measure and
automatically control the mass flow rate of gases and vapors into the process
chamber. MKS' broad product lines include products that allow the precise,
automatic flow control of inert or corrosive gases, the automatic control of low
vapor pressure gases and heated liquid source materials, and the automatic
control of delicate, advanced technology liquid sources and vaporized solid
sources for next generation devices.

MKS' line of thermal-based mass flow controllers, which control gas flow
based on the molecular weight of gases, includes all-metal-sealed designs and
ultra-clean designs for semiconductor applications, as well as general-purpose
controllers for applications where all-metal-sealed construction is not
required. MKS has also developed pressure-based mass flow controllers, based on
Baratron pressure instrument measurement and control technology, which use flow
restrictors in the gas line to transform pressure control into mass flow
control.



Certain new materials required for the next generation of semiconductor
devices are difficult to control using traditional thermal mass flow technology.
To control these new materials, MKS has designed a direct liquid injection
subsystem which pumps a precise volume of liquid into a vaporizer, which in turn
supplies a controlled flow of vapor into the process chamber. The direct liquid
injection subsystem pump and vaporizer are presently used principally for
research and development applications for next generation semiconductor device
conductors, diffusion barriers and insulators, such as copper, titanium nitride
and dielectric materials.

MKS' flow measurement products also include a calibration system which
independently measures mass flow and compares this measurement to that of the
process chamber mass flow controller. The demand for the MKS calibration system
is driven by the increasingly stringent process control needs of the
semiconductor industry and the need to reduce costly downtime resulting from
stopping operations to address mass flow controller problems.

Gas Composition Analysis Instruments. Gas analysis instruments are sold
primarily to the semiconductor industry. The product lines for residual gas
analysis include a quadrapole mass spectrometer sensor, which is a device that
separates gases based on molecular weight. MKS' quadrapole mass spectrometer
sensors include built-in electronics to analyze the composition of background
and process gases in the process chamber. MKS' Spectra International, LLC
("Spectra") process monitoring system is a sophisticated quadrapole mass
spectrometer process analyzer for statistical process monitoring of
manufacturing processes operating from very low pressures to atmospheric
pressure. These instruments are provided both as portable laboratory systems and
as process gas monitoring systems used in the diagnosis of semiconductor
manufacturing process systems. The gas monitoring systems can indicate
out-of-bounds conditions, such as the presence of undesirable atmospheric gases,
water vapor or out-of-tolerance amounts of specific gases in the process
chamber, enabling operators to diagnose and repair faulty equipment. MKS' gas
sampling systems provide a turnkey solution to withdraw gases from chambers at
relatively high pressures for introduction into the low-pressure gas analyzers.
Next generation semiconductor manufacturing processes, with smaller circuit
patterns and larger wafer sizes, are expected to require sophisticated gas
analysis instruments and/or monitoring equipment to ensure tighter process
control and earlier diagnosis of equipment malfunction. MKS' acquisition of
Compact Instrument Technology, LLC in March 2000 enhances its core capabilities
in gas composition analysis and provides additional capabilities to reduce the
size and costs of monitors for advanced processes. The first product emerging
from the Compact Instrument acquisition is the PICO helium leak detector, which
MKS believes is the smallest mass spectrometer-based leak detector currently
available. The PICO is applicable in a diverse array of markets from
semiconductors to air conditioning, where it is critical to ensure that
equipment or products are leak tight.

Optical Monitoring Instruments. MKS' acquisition of Spectra in June 2000,
in addition to augmenting the residual gas analysis products mentioned above,
added a range of optical monitoring instruments. These are sold primarily to the
thin film coating industry in applications such as the manufacture of optical
filters. The optical monitors measure the thickness and optical properties of a
film being deposited, allowing the user to better control the process.

Gas Analysis, Wafer Metrology and Process Control Products. MKS'
acquisition of On-Line in April 2001, added an advanced range of gas analysis
and wafer metrology products based on a proprietary FTIR spectrometer, as well
as complementary analysis in control software. These products are applicable in
three main areas: (1) the measurement of the composition or purity of gases used
for processing; (2) the analysis of gases produced by a process, and (3) the
analysis of thickness and composition of thin film deposited during
semiconductor and optoelectronic fabrication.

VACUUM PRODUCTS. MKS designs and manufactures a wide variety of vacuum
technology products, including vacuum gauges, valves and components.

Vacuum Gauging Products. MKS offers a wide range of vacuum instruments
consisting of vacuum measurement sensors and associated power supply and readout
units. These vacuum gauges measure phenomena that are related to the level of
pressure in the process chamber and downstream of the process chamber between
the chamber and the pump. Unlike Baratron pressure measurement instruments,
vacuum gauges do not measure pressure directly. These gauges are used to measure
vacuum at pressures lower than those measurable with a Baratron pressure
measurement instrument or to measure vacuum in the Baratron pressure measurement
instrument range where less accuracy is required. MKS' indirect pressure gauges
use thermal conductivity and ionization gauge technologies to measure pressure
from atmospheric pressure to one trillionth of atmospheric pressure. MKS'
Baratron pressure measurement instruments, together with its vacuum gauges, are
capable of measuring the full range of pressures used in semiconductor and other
thin-film manufacturing processes from two hundred times atmospheric pressure to
one trillionth of atmospheric pressure.

MKS also manufactures a wide range of vacuum gauge instruments in which
the associated electronics are packaged with the vacuum sensor, reducing panel
space and installation cost. MKS offers both analog and digital versions of
these vacuum gauge transducers.



Vacuum Valves and Components. MKS' vacuum valves are used on the gas lines
between the process chamber and the pump downstream of the process chamber. MKS'
vacuum components consist of flanges, fittings, traps and heated lines that are
used downstream from the process chamber to provide leak free connections and to
prevent condensable materials from depositing particles near or back into the
chamber. The manufacture of small circuit patterns cannot tolerate contamination
from atmospheric leaks or particles. MKS' vacuum components are designed to
minimize such contamination and thus increase yields and uptimes.

REACTIVE GAS GENERATION AND POWER DELIVERY PRODUCTS. MKS designs and
manufactures a wide variety of reactive gas generation modules and power
supplies used in semiconductor device manufacturing and medical equipment
markets.

Reactive gases are used in many of the process steps in chip fabrication.
Reactive gases are used to etch, strip and deposit films on wafers, to clean
wafers during processing, and to clean process chambers to reduce particle
contamination. A reactive gas is created when energy is added to a stable gas to
break apart its molecules. The resulting dissociated gas produces rapid chemical
reactions when it comes into contact with other matter. Reactive gas processes
have important advantages relative to other types of chemical processes. These
advantages include: greater precision in etch, strip and deposition process
steps; lower temperatures that protect materials involved in the process from
heat damage; greater efficiency and shorter reaction times to improve
manufacturing yields; and lower cost.

MKS' proprietary reactive gas generation modules, delivered to
semiconductor equipment manufacturers, create reactive gases used to deposit and
etch thin films applied during various steps in the manufacture of semiconductor
devices. These modules help manufacturers improve yields, reduce overall
production costs and improve time to market. MKS' power delivery products are
used in the semiconductor and medical markets. In the semiconductor market, MKS
microwave and RF (Radio Frequency) power supplies are used to provide energy to
various etching, stripping and deposition processes. In the medical market, MKS'
power delivery products are used to provide power for plasma sterilization and
for MRI (magnetic resonance imaging) applications.

MARKETS AND APPLICATIONS

MKS estimates that approximately 64% and 76% of its total sales in 2001
and 2000, respectively, were made to the semiconductor industry. MKS' products
are also used in other markets and applications including the manufacture of,

among other things:

- optical filters and fiber optic cables for data and
telecommunications

- flat panel displays

- magnetic and optical storage, devices and media

- solar panels

- gas lasers

- eyeglasses

- architectural glass

- cutting tools

- magnetic resonance imaging (MRI) medical equipment

- freeze-dried pharmaceuticals

As of December 31, 2001, MKS' products were sold primarily through its
direct sales force in 40 offices in France, Germany, Japan, Korea, The
Netherlands, Singapore, Taiwan, the United Kingdom and the United States. MKS'
direct sales force is supplemented by sales representatives and agents in
countries including Canada, China, India, Israel and Italy and in selected U.S.
cities. The major markets for MKS' products include:
Semiconductor Manufacturing

MKS' products are sold to semiconductor capital equipment manufacturers

and semiconductor device manufacturers. MKS' products are used in the major
semiconductor processing steps such as:



- depositing materials onto substrates
- etching circuit patterns

- implanting positively charged atoms into a substrate to alter
electrical characteristics

MKS' products are also used for process facility applications such as gas
distribution, pressure control and vacuum distribution in clean rooms where
semiconductor manufacturing takes place. MKS anticipates that the semiconductor
manufacturing market will continue to account for a substantial portion of its
sales. While the semiconductor device manufacturing market is global, the major
semiconductor capital equipment manufacturers are concentrated in the United
States, Japan and Europe.

Optical Filters, Optical Fibers and Other Coating

MKS' products are used in optical filter, optical fiber and other optical
thin-film coating processes. MKS' products are sold both to coating equipment
manufacturers and to manufacturers of products made using optical thin-film
coating processes. Optical filters and fibers used for data transmission are
manufactured using processes to deposit chemical vapors which are similar to
those used in semiconductor manufacturing. The requirement for greater data
transmission is driving the need for tighter control of optical filters and
fiber coating processes. Optical thin films for eyeglasses, solar panels and
architectural glass are deposited using processes to deposit chemical vapors and
gaseous metals similar to those used in semiconductor manufacturing. Optical
filter, optical fiber and other optical thin-film processing are concentrated in
the United States, Japan and Europe.

Flat Panel Display Manufacturing

MKS' products are used in the manufacture of flat panel displays, which
require the same or similar fabrication processes as semiconductor
manufacturing. MKS sells its products both to flat panel original equipment
manufacturers and to end-users in the flat panel display market. The transition
to larger panel size and higher definition is driving the need for tighter
process controls to reduce defects. The major manufacturers for flat panel
displays and flat panel display equipment are concentrated in Japan, Korea,
Taiwan and the United States.

Magnetic and Optical Storage Media

MKS' products are used in the manufacture of:

- magnetic storage media which store and read data magnetically

- optical storage media which store and read data using laser technology

- compact disks

- hard disks

- data storage devices

- digital video or versatile disks

The transition to higher density storage capacity requires manufacturing
processes incorporating tighter process controls. While storage media
manufacturing is global, the major manufacturers are concentrated in Japan and
the Asia Pacific region and storage media capital equipment manufacturers are
concentrated in the United States, Japan and Europe.
Other Coating Markets

MKS' products are also used in processes for the application of thin films
to harden tool bit surfaces, for the application of diamond thin films to
enhance surface hardness and durability and for coatings used for food container
packaging, jewelry and ornaments. The major equipment and process providers are
concentrated in the United States, Japan and Europe.
Other Markets

MKS' products are used in plasma processes used to sterilize medical
instruments, in vacuum freeze drying of pharmaceuticals, foods and beverages,

and in vacuum processes involved in light bulb and gas laser manufacturing. MKS'

5



products are also incorporated into some end-market products such as magnetic
resonance imaging (MRI) medical equipment, industrial vehicles, and analytical
instruments. MKS' products are also sold to government, university and
industrial laboratories for vacuum applications involving research and
development in materials science, physical chemistry and electronics materials.
The major equipment and process providers and research laboratories are
concentrated in the United States, Japan and Europe.

CUSTOMERS

MKS' largest customers are leading semiconductor capital equipment
manufacturers such as Applied Materials, Lam Research, Novellus and Tokyo
Electron, semiconductor device manufacturers such as Intel, a major manufacturer
of magnetic resonance imaging (MRI) equipment, and a major manufacturer of
medical sterilization equipment. Sales to MKS' top ten customers accounted for
approximately 39%, 52% and 46% of net sales in 2001, 2000 and 1999,
respectively. International sales, which include sales by MKS' foreign
subsidiaries, but exclude direct export sales (which were less than 10% of MKS'
total net sales) accounted for 31%, 23% and 25% of net sales for 2001, 2000 and
1999, respectively. Sales by MKS' Japan subsidiary comprised 12%, 11% and 12% of
net sales in 2001, 2000 and 1999, respectively. During 2001 and 2000, Applied
Materials accounted for approximately 18% and 30% of MKS' net sales,
respectively. None of MKS' significant customers has entered into an agreement
requiring it to purchase any minimum quantity of MKS' products.

SALES, MARKETING AND SUPPORT

MKS' worldwide sales, marketing and support organization is critical to
its strategy of maintaining close relationships with semiconductor capital
equipment manufacturers and semiconductor device manufacturers. MKS sells its
products primarily through its direct sales force. As of December 31, 2001, MKS
had 169 sales employees in 40 offices in France, Germany, Japan, Korea, The
Netherlands, Singapore, Taiwan, the United Kingdom and the United States. This
direct sales force is supplemented by sales representatives and agents in
countries including Canada, China, India, Israel and Italy and in selected U.S.
cities. MKS maintains a marketing staff to identify customer requirements,
assist in product planning and specifications and to focus on future trends in
the semiconductor and other markets.

As semiconductor device manufacturers have become increasingly sensitive
to the significant costs of system downtime, they have required that suppliers
offer comprehensive local repair service and close customer support.
Manufacturers require close support to enable them to repair, modify, upgrade
and retrofit their equipment to improve yields and adapt new materials or
processes. To meet these market requirements, MKS maintains a worldwide sales
and support organization with offices in 40 locations as of December 31, 2001.
Technical support is provided by applications engineers located at offices in
Arizona, California, Colorado, Massachusetts, Oregon and Texas, as well as
Canada, France, Germany, India, Israel, Italy, Japan, Korea, The Netherlands,
Singapore, Taiwan and the United Kingdom. Repair and calibration services are
provided at 17 service depots located worldwide as of December 31, 2001. MKS
provides warranties from one to three years, depending upon the type of product.
In addition, MKS offers training programs for its customers in a wide range of
vacuum and gas processing technologies.

RESEARCH AND DEVELOPMENT

MKS' research and development efforts are directed toward developing and
improving MKS process control instruments and components for semiconductor and
advanced thin-film processing applications and identifying and developing
products for new applications for which gas management plays a critical role.
MKS has undertaken an initiative to involve its marketing, engineering,
manufacturing and sales personnel in the concurrent development of new products
in order to reduce the time to market for new products. MKS employees also work
closely with its customers' development personnel. These relationships help MKS
identify and define future technical needs on which to focus its research and
development efforts. In addition, MKS participates in SEMI (Semiconductor
Equipment and Materials International), a trade group representing semiconductor
equipment suppliers, to assist in product development and standardization of
product technology, and it supports research at academic institutions targeted
at advances in materials science and semiconductor process development. Research
and development expense was $37,964,000, $37,323,000 and $22,975,000 in 2001,
2000 and 1999, respectively. MKS' research and development efforts include
numerous projects which generally have a duration of 18 to 30 months.

COMPETITION

The market for MKS' products is highly competitive. Principal competitive
factors include:

- historical customer relationships



- product quality, performance and price
- breadth of product line

- manufacturing capabilities

- customer service and support

Although MKS believes that it competes favorably with respect to these
factors, there can be no assurance that it will continue to do so.

MKS encounters substantial competition in each of its product lines from a
number of competitors, although no one competitor competes with MKS across all
product lines. Certain of MKS' competitors have greater financial and other
resources than MKS. In some cases, the competitors are smaller than MKS, but
well established in specific product niches. Mykrolis offers products that
compete with MKS' pressure and flow products. Advanced Energy, STEC, and Unit
Instruments, each offer products that compete with MKS' mass flow control
products. Nor-Cal Products and MDC Vacuum Products each offer products that
compete with MKS' vacuum components. Inficon offers products that compete with
MKS' vacuum measuring and gas analysis products. Helix Technology offers
products that compete with MKS' vacuum gauging products. Advanced Energy offers
products that compete with MKS' power supply and reactive gas generator
products.

In some cases, particularly with respect to mass flow controllers,
semiconductor device manufacturers may direct semiconductor capital equipment
manufacturers to use a specified supplier's product in their equipment.
Accordingly, MKS' success depends in part on its ability to have semiconductor
device manufacturers specify that its products be used at their fabrication
facilities and MKS may encounter difficulties in changing established
relationships of competitors with a large installed base of products at such
customers' fabrication facilities. In addition, MKS' competitors can be expected
to continue to improve the design and performance of their products. There can
be no assurance that competitors will not develop products that offer price or
performance features superior to those of MKS' products.

PATENTS AND OTHER INTELLECTUAL PROPERTY RIGHTS

MKS relies on a combination of patent, copyright, trademark and trade
secret laws and license agreements to establish and protect its proprietary
rights. As of December 31, 2001, MKS owned 124 U.S. patents and 79 foreign
patents and had 58 pending U.S. patent applications and 128 pending foreign
patent applications. Although MKS believes that certain patents may be important
for certain aspects of its business, MKS believes that its success depends more
upon close customer contact, innovation, technological expertise, responsiveness
and worldwide distribution.

MKS requires each of its employees, including its executive officers, to
enter into standard agreements pursuant to which the employee agrees to keep
confidential all of MKS' proprietary information and to assign to MKS all
inventions while they are employed by MKS.

On November 3, 1999, On-Line Technologies, Inc., which was acquired by MKS
in April 2001, brought suit in federal district court in Connecticut against
Perkin-Elmer, Inc. and certain other defendants for infringement of On-Line's
patent related to its FTIR spectrometer product. On November 30, 2000, MKS'
ASTeX subsidiary brought suit in federal district court in Delaware against
Advanced Energy Industries, Inc. for infringement of ASTeX's patent related to
its Astron product. MKS cannot predict the likely outcomes of these suits at
this time.

MKS is not involved in any further material disputes with other parties
with respect to the ownership or use of its proprietary technology. However,
there can be no assurance that other parties will not assert technology
infringement claims or other claims against MKS in the future. The litigation of
such a claim may involve significant expense and management time. In addition,
if any such claim were successful, MKS could be required to pay monetary damages
and may also be required to either refrain from distributing the infringing
product or obtain a license from the party asserting the claim (which license
may not be available on commercially reasonable terms).

EMPLOYEES

As of December 31, 2001, MKS employed 1,493 persons. Management
believes that MKS' ongoing success depends upon its continued ability to attract
and retain highly skilled employees. None of MKS' employees is represented by a
labor union or is party to a collective bargaining agreement. MKS believes that
its employee relations are good.



FACTORS AFFECTING FUTURE OPERATING RESULTS

MKS believes that this document contains "forward-looking statements"
within the meaning of the Private Securities Litigation Reform Act of 1995.
These statements are subject to risks and uncertainties and are based on the
beliefs and assumptions of management of MKS, based on information currently
available to MKS' management. Use of words such as "believes," "expects,"
"anticipates," "intends," "plans," "estimates," "should," "likely" or similar
expressions, indicate a forward-looking statement. Forward-looking statements
involve risks, uncertainties and assumptions. Certain of the information
contained in this Annual Report on Form 10-K consists of forward-looking
statements. Important factors that could cause actual results to differ
materially from the forward-looking statements include the following:

MKS' BUSINESS DEPENDS SUBSTANTIALLY ON CAPITAL SPENDING IN THE SEMICONDUCTOR
INDUSTRY WHICH IS CHARACTERIZED BY PERIODIC FLUCTUATIONS THAT MAY CAUSE A
REDUCTION IN DEMAND FOR MKS' PRODUCTS.

MKS estimates that approximately 64% of its sales during 2001 and 76% of its
sales in 2000 were to semiconductor capital equipment manufacturers and
semiconductor device manufacturers, and it expects that sales to such customers
will continue to account for a substantial majority of its sales. MKS' business
depends upon the capital expenditures of semiconductor device manufacturers,
which in turn depend upon the demand for semiconductors. Periodic reductions in
demand for the products manufactured by semiconductor capital equipment
manufacturers and semiconductor device manufacturers may adversely affect MKS'
business, financial condition and results of operations. Historically, the
semiconductor market has been highly cyclical and has experienced periods of
overcapacity, resulting in significantly reduced demand for capital equipment.
For example, in 1996 and 1998, the semiconductor capital equipment industry
experienced significant declines, which caused a number of MKS' customers to
reduce their orders. More recently, in 2001, MKS has experienced a significant
reduction in demand from OEM customers, lower gross margins due to reduced
absorption of manufacturing overhead at the lower revenue levels, and special
charges for excess and obsolete inventory of $14.0 million in the fourth quarter
of 2001 and $2.6 million in the second quarter of 2001. The charges were
significantly higher than normal and were primarily caused by a significant
reduction in demand including reduced demand for older technology products. In
addition, many semiconductor manufacturers have operations and customers in
Asia, a region which in recent years has experienced serious economic problems
including currency devaluations, debt defaults, lack of liquidity and
recessions. MKS cannot be certain that semiconductor downturns will not recur. A
decline in the level of orders as a result of any future downturn or slowdown in
the semiconductor capital equipment industry could have a material adverse
effect on MKS' business, financial condition and results of operations.

MKS' QUARTERLY OPERATING RESULTS HAVE VARIED, AND ARE LIKELY TO CONTINUE TO VARY
SIGNIFICANTLY. THIS MAY RESULT IN VOLATILITY IN THE MARKET PRICE FOR MKS'
SHARES.

A substantial portion of MKS' shipments occur shortly after an order is
received and therefore MKS operates with a low level of backlog. As a result, a
decrease in demand for MKS' products from one or more customers could occur with
limited advance notice and could have a material adverse effect on MKS' results
of operations in any particular period. A significant percentage of MKS'
expenses are relatively fixed and based in part on expectations of future net
sales. The inability to adjust spending quickly enough to compensate for any
shortfall would magnify the adverse impact of a shortfall in net sales on MKS'
results of operations. Factors that could cause fluctuations in MKS' net sales
include:

- the timing of the receipt of orders from major customers;
- shipment delays;

- disruption in sources of supply;

- seasonal variations of capital spending by customers;

- production capacity constraints; and

- specific features requested by customers.

For example, MKS was in the process of increasing its production capacity when
the semiconductor capital equipment market began to experience a significant
downturn in 1996. This downturn had a material adverse effect on MKS' operating
results in the second half of 1996 and the first half of 1997. After an increase
in business in the latter half of 1997, the market experienced another downturn
in 1998, which had a material adverse effect on MKS' 1998 and first quarter 1999
operating results. More recently, the semiconductor capital equipment market has
experienced a significant down turn during 2001. As a result, MKS has
experienced a reduction in demand from OEM customers in 2001, which has had a
material adverse effect on MKS' operating results. During 2001 gross margins
were negatively affected by special charges for excess and obsolete



inventory of $14.0 million in the fourth quarter of 2001 and $2.6 million in

the second quarter of 2001. The charges were significantly higher than normal
and were primarily caused by a significant reduction in demand including reduced
demand for older technology products. As a result of the factors discussed
above, it is likely that MKS will in the future experience quarterly or annual
fluctuations and that, in one or more future quarters, its operating results
will fall below the expectations of public market analysts or investors. In any
such event, the price of MKS' common stock could decline significantly.

THE LOSS OF NET SALES TO ANY ONE OF MKS' MAJOR CUSTOMERS WOULD LIKELY HAVE A
MATERIAL ADVERSE EFFECT ON MKS.

MKS' ten largest customers accounted for approximately 39% of its net sales
in 2001, 52% of its net sales in 2000 and 46% of its net sales in 1999. The loss
of a major customer or any reduction in orders by these customers, including
reductions due to market or competitive conditions, would likely have a material
adverse effect on MKS' business, financial condition and results of operations.
During 2001 and 2000, one customer, Applied Materials, accounted for
approximately 18% and 30%, respectively, of MKS' net sales. None of MKS'
significant customers has entered into an agreement requiring it to purchase any
minimum quantity of MKS' products. The demand for MKS' products from its
semiconductor capital equipment customers depends in part on orders received by
them from their semiconductor device manufacturer customers.

Attempts to lessen the adverse effect of any loss or reduction through
the rapid addition of new customers could be difficult because prospective
customers typically require lengthy qualification periods prior to placing
volume orders with a new supplier. MKS' future success will continue to depend
upon:

- its ability to maintain relationships with existing key customers;
- its ability to attract new customers; and

- the success of its customers in creating demand for their capital
equipment products which incorporate MKS' products.

AS PART OF MKS' BUSINESS STRATEGY, MKS HAS ENTERED INTO AND MAY ENTER INTO OR
SEEK TO ENTER INTO BUSINESS COMBINATIONS AND ACQUISITIONS THAT MAY BE DIFFICULT
TO INTEGRATE, DISRUPT ITS BUSINESS, DILUTE STOCKHOLDER VALUE OR DIVERT
MANAGEMENT ATTENTION.

MKS acquired Compact Instrument in March 2000, Telvac Engineering
Limited in May 2000, Spectra in July 2000, D.I.P, Inc. in September 2000, ASTeX
in January 2001, On-Line in April 2001, and ENI in January 2002. As a part of
its business strategy, MKS may enter into additional business combinations and
acquisitions. Acquisitions are typically accompanied by a number of risks,
including the difficulty of integrating the operations and personnel of the
acquired companies, the potential disruption of MKS' ongoing business and
distraction of management, expenses related to the acquisition and potential
unknown liabilities associated with acquired businesses.

If MKS is not successful in completing acquisitions that it may pursue
in the future, it may be required to reevaluate its growth strategy and MKS may
have incurred substantial expenses and devoted significant management time and
resources in seeking to complete proposed acquisitions that will not generate
benefits for it.

In addition, with future acquisitions, MKS could use substantial
portions of its available cash as all or a portion of the purchase price. MKS
could also issue additional securities as consideration for these acquisitions,
which could cause significant stockholder dilution. MKS' acquisitions of Compact
Instrument, Telvac, Spectra, D.I.P., ASTeX, On-Line, and ENI and any future
acquisitions may not ultimately help MKS achieve its strategic goals and may
pose other risks to MKS.

AN INABILITY TO CONVINCE SEMICONDUCTOR DEVICE MANUFACTURERS TO SPECIFY THE USE
OF MKS' PRODUCTS TO MKS' CUSTOMERS, WHO ARE SEMICONDUCTOR CAPITAL EQUIPMENT
MANUFACTURERS, WOULD WEAKEN MKS' COMPETITIVE POSITION.

The markets for MKS' products are highly competitive. MKS' competitive
success often depends upon factors outside of its control. For example, in some
cases, particularly with respect to mass flow controllers, semiconductor device
manufacturers may direct semiconductor capital equipment manufacturers to use a
specified supplier's product in their equipment. Accordingly, for such products,
MKS' success will depend in part on its ability to have semiconductor device
manufacturers specify that MKS' products be used at their semiconductor
fabrication facilities. In addition, MKS may encounter difficulties in changing
established relationships of competitors that already have a large installed
base of products within such semiconductor fabrication facilities.



IF MKS' PRODUCTS ARE NOT DESIGNED INTO SUCCESSIVE NEW GENERATIONS OF ITS
CUSTOMERS' PRODUCTS, MKS WILL LOSE SIGNIFICANT NET SALES DURING THE LIFESPAN OF
THOSE PRODUCTS.

New products designed by semiconductor capital equipment manufacturers
typically have a lifespan of five to ten years. MKS' success depends on its
products being designed into new generations of equipment for the semiconductor
industry. MKS must develop products that are technologically current so that
they are positioned to be chosen for use in each successive new generation of
semiconductor capital equipment. If MKS' products are not chosen by its
customers, MKS' net sales may be reduced during the lifespan of its customers'
products. In addition, MKS must make a significant capital investment to develop
products for its customers well before its products are introduced and before it
can be sure that it will recover its capital investment through sales to the
customers in significant volume. MKS is thus also at risk during the development
phase that its product may fail to meet its customers' technical or cost
requirements and may be replaced by a competitive product or alternative
technology solution. If that happens, MKS may be unable to recover MKS'
development costs.

THE SEMICONDUCTOR INDUSTRY IS SUBJECT TO RAPID DEMAND SHIFTS WHICH ARE DIFFICULT
TO PREDICT. AS A RESULT, MKS' INABILITY TO EXPAND ITS MANUFACTURING CAPACITY IN
RESPONSE TO THESE RAPID SHIFTS MAY CAUSE A REDUCTION IN ITS MARKET SHARE.

MKS' ability to increase sales of certain products depends in part upon
its ability to expand its manufacturing capacity for such products in a timely
manner. If MKS is unable to expand its manufacturing capacity on a timely basis
or to manage such expansion effectively, its customers could implement its
competitors' products and, as a result, its market share could be reduced.
Because the semiconductor industry is subject to rapid demand shifts which are
difficult to foresee, MKS may not be able to increase capacity quickly enough to
respond to a rapid increase in demand in the semiconductor industry.
Additionally, capacity expansion could increase MKS' fixed operating expenses
and if sales levels do not increase to offset the additional expense levels
associated with any such expansion, its business, financial condition and
results of operations could be materially adversely affected.

SALES TO FOREIGN MARKETS CONSTITUTE A SUBSTANTIAL PORTION OF MKS' NET SALES;
THEREFORE, MKS' NET SALES AND RESULTS OF OPERATIONS COULD BE ADVERSELY AFFECTED
BY DOWNTURNS IN ECONOMIC CONDITIONS IN COUNTRIES OUTSIDE OF THE UNITED STATES.

International sales, which include sales by MKS' foreign subsidiaries,
located in Japan, Korea, Europe, Singapore and Taiwan, but exclude direct export
sales (which were less than 10% of MKS' total net sales), accounted for
approximately 31% of net sales in 2001, 23% of net sales in 2000, and 25% of net
sales in 1999. Sales by MKS' Japan subsidiary comprised 12%, 11% and 12% of net
sales in 2001, 2000 and 1999, respectively. MKS anticipates that international
sales will continue to account for a significant portion of MKS' net sales. In
addition, certain of MKS' key domestic customers derive a significant portion of
their revenues from sales in international markets. Therefore, MKS' sales and
results of operations could be adversely affected by economic slowdowns and
other risks associated with international sales.

UNFAVORABLE CURRENCY EXCHANGE RATE FLUCTUATIONS MAY LEAD TO LOWER GROSS MARGINS,
OR MAY CAUSE MKS TO RAISE PRICES WHICH COULD RESULT IN REDUCED SALES.

Currency exchange rate fluctuations could have an adverse effect on
MKS' net sales and results of operations and MKS could experience losses with
respect to its hedging activities. Unfavorable currency fluctuations could
require MKS to increase prices to foreign customers which could result in lower
net sales by MKS to such customers. Alternatively, if MKS does not adjust the
prices for its products in response to unfavorable currency fluctuations, its
results of operations could be adversely affected. In addition, sales made by
MKS' foreign subsidiaries are denominated in the currency of the country in
which these products are sold and the currency it receives in payment for such
sales could be less valuable at the time of receipt as a result of exchange rate
fluctuations. MKS enters into forward exchange contracts and local currency
purchased options to reduce currency exposure arising from intercompany sales of
inventory. However, MKS cannot be certain that its efforts will be adequate to
protect it against significant currency fluctuations or that such efforts will
not expose it to additional exchange rate risks.

KEY PERSONNEL MAY BE DIFFICULT TO ATTRACT AND RETAIN.

MKS' success depends to a large extent upon the efforts and abilities
of a number of key employees and officers, particularly those with expertise in
the semiconductor manufacturing and similar industrial manufacturing industries.
The loss of key employees or officers could have a material adverse effect on
MKS' business, financial condition and results of
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operations. MKS believes that its future success will depend in part on its
ability to attract and retain highly skilled technical, financial, managerial
and marketing personnel. MKS cannot be certain that it will be successful in
attracting and retaining such personnel.

MKS' PROPRIETARY TECHNOLOGY IS IMPORTANT TO THE CONTINUED SUCCESS OF ITS
BUSINESS. MKS' FAILURE TO PROTECT THIS PROPRIETARY TECHNOLOGY MAY SIGNIFICANTLY
IMPAIR MKS' COMPETITIVE POSITION.

As of December 31, 2001, MKS owned 124 U.S. patents and 79 foreign
patents and had 58 pending U.S. patent applications and 128 pending foreign
patent applications. Although MKS seeks to protect its intellectual property
rights through patents, copyrights, trade secrets and other measures, it cannot
be certain that:

- MKS will be able to protect its technology adequately;

- competitors will not be able to develop similar technology
independently;

- any of MKS' pending patent applications will be issued;

- intellectual property laws will protect MKS' intellectual
property rights; or

- third parties will not assert that MKS' products infringe patent,
copyright or trade secrets of such parties.

PROTECTION OF MKS' INTELLECTUAL PROPERTY RIGHTS MAY RESULT IN COSTLY LITIGATION.

Litigation may be necessary in order to enforce MKS' patents,
copyrights or other intellectual property rights, to protect its trade secrets,
to determine the validity and scope of the proprietary rights of others or to
defend against claims of infringement. For example, on November 30, 2000, MKS'
ASTeX subsidiary brought suit in federal district court in Delaware against
Advanced Energy Industries, Inc. for infringement of ASTeX's patent related to
its Astron product. Such litigation could result in substantial costs and
diversion of resources and could have a material adverse effect on MKS'
business, financial condition and results of operations.

THE MARKET PRICE OF MKS' COMMON STOCK HAS FLUCTUATED AND MAY CONTINUE TO
FLUCTUATE FOR REASONS OVER WHICH MKS HAS NO CONTROL.

The stock market has from time to time experienced, and is likely to
continue to experience, extreme price and volume fluctuations. Recently, prices
of securities of technology companies have been especially volatile and have
often fluctuated for reasons that are unrelated to the operating performance of
the companies. The market price of shares of MKS' common stock has fluctuated
greatly since its initial public offering and could continue to fluctuate due to
a variety of factors. In the past, companies that have experienced volatility in
the market price of their stock have been the objects of securities class action
litigation. If MKS were the object of securities class action litigation, it
could result in substantial costs and a diversion of MKS' management's attention
and resources.

MKS' DEPENDENCE ON SOLE AND LIMITED SOURCE SUPPLIERS COULD AFFECT ITS ABILITY TO
MANUFACTURE PRODUCTS AND SYSTEMS.

MKS relies on sole and limited source suppliers for a few of its
components and subassemblies that are critical to the manufacturing of MKS'
products. This reliance involves several risks, including the following:

- the potential inability to obtain an adequate supply of required
components;

- reduced control over pricing and timing of delivery of components;
and

- the potential inability of its suppliers to develop technologically
advanced products to support MKS' growth and development of new
systems.

MKS believes that in time MKS could obtain and qualify alternative
sources for most sole and limited source parts. Seeking alternative sources of
the parts could require MKS to redesign its systems, resulting in increased
costs and likely shipping delays. MKS may be unable to redesign its systems,
which could result in further development costs and shipping delays. These
increased costs would decrease MKS' profit margins if it could not pass the
costs to its customers. Further, shipping delays could damage MKS' relationships
with current and potential customers and have a material adverse effect on MKS'
business and results of operations.
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MKS IS SUBJECT TO GOVERNMENTAL REGULATIONS.

MKS is subject to federal, state, local and foreign regulations,
including environmental regulations and regulations relating to the design and
operation of MKS' power supply products. MKS must ensure that these systems meet
certain safety standards, many of which vary across the countries in which MKS'
systems are used. For example, the European Union has published directives
specifically relating to power supplies. MKS must comply with these directives
in order to ship MKS' systems into countries that are members of the European
Union. MKS believes it is in compliance with current applicable regulations,
directives and standards and has obtained all necessary permits, approvals, and
authorizations to conduct MKS' business. However, compliance with future
regulations, directives and standards could require it to modify or redesign
certain systems, make capital expenditures or incur substantial costs. If MKS
does not comply with current or future regulations, directives and standards:

- MKS could be subject to fines;
- MKS' production could be suspended; or

- MKS could be prohibited from offering particular systems in
specified markets.

CERTAIN STOCKHOLDERS HAVE A SUBSTANTIAL INTEREST IN MKS AND MAY BE ABLE TO EXERT
SUBSTANTIAL INFLUENCE OVER MKS' ACTIONS.

As of January 31, 2002, John R. Bertucci, president, chairman and chief
executive officer of MKS, and members of his family, in the aggregate,
beneficially owned approximately 29.8% of MKS' outstanding common stock. As a
result, these stockholders, acting together, are able to exert substantial
influence over the actions of MKS. Pursuant to the acquisition of the ENI
Business of Emerson Electric Co. ("Emerson"), MKS issued approximately 24% of
its then outstanding shares of common stock to Emerson. Accordingly, these
stockholders are able to exert substantial influence over MKS' actions.

SOME PROVISIONS OF MKS' RESTATED ARTICLES OF ORGANIZATION, MKS' AMENDED AND
RESTATED BY-LAWS AND MASSACHUSETTS LAW COULD DISCOURAGE POTENTIAL ACQUISITION
PROPOSALS AND COULD DELAY OR PREVENT A CHANGE IN CONTROL OF MKS.

Anti-takeover provisions could diminish the opportunities for
stockholders to participate in tender offers, including tender offers at a price
above the then current market value of the common stock. Such provisions may
also inhibit increases in the market price of the common stock that could result
from takeover attempts. For example, while MKS has no present plans to issue any
preferred stock, MKS' board of directors, without further stockholder approval,
may issue preferred stock that could have the effect of delaying, deterring or
preventing a change in control of MKS. The issuance of preferred stock could
adversely affect the voting power of the holders of MKS' common stock, including
the loss of voting control to others. In addition, MKS' By-Laws provide for a
classified board of directors consisting of three classes. The classified board
could also have the effect of delaying, deterring or preventing a change in
control of MKS.

ITEM 2. PROPERTIES

As of December 31, 2001, the following table provides information
concerning MKS' principal and certain other owned and leased facilities:

PRODUCTS
LOCATION SQ. FT. ACTIVITY MANUFACTURED
Andover, Massachusetts 82,000 Headquarters, Manufacturing, Customer Pressure Measurement
Support and Research & Development and Control Products
Austin, Texas 8,000 Sales, Customer Support and Service Not applicable
Boulder, Colorado 119, 000 Manufacturing, Customer Support, Vacuum Products
Service and Research & Development
Cheshire, U.K. 13,000 Manufacturing, Sales, Customer Support Materials Delivery and
and Service Analysis Products
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April 30, 2003
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LOCATION

Colorado Springs, Colorado

East Hartford, Connecticut

Lawrence, Massachusetts

Le Bourget, France

Methuen, Massachusetts

Morgan Hill, California

Munich, Germany

Newton, Massachusetts

Richardson, Texas

Riverside, California

Santa Clara, California
Santa Clara, California

Seoul, Korea

Shropshire, U.K.
Singapore
Taiwan

Tokyo, Japan

Wilmington, Massachusetts

11,000

40, 000

14,000

85, 000

17,000

14,000

3,500

15,000

9,800

12,800
12,500

7,000

25,000
4,000
10, 600

13,000

118, 000

ACTIVITY

Manufacturing, Customer Support,
Service and Research & Development

Manufacturing, Customer Support,
Service and Research & Development

Manufacturing

Sales, Customer Support and Service

Manufacturing, Customer Support,
Service and Research & Development

Manufacturing, Customer Support,
Service and Research & Development

Manufacturing, Sales, Customer

Support, Service and Research &
Development

Manufacturing

Manufacturing, Sales, Customer Support
and Service

Manufacturing, Service

Sales, Customer Support and Service
Sales, Customer Support and Service

Sales, Customer Support and Service

Manufacturing

Sales, Customer Support and Service
Sales, Customer Support and Service
Manufacturing, Sales, Customer
Support, Service and Research &

Development

Manufacturing, Customer Support,
Service and Research & Development
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PRODUCTS
MANUFACTURED

Reactive Gas
Generation and Power
Delivery Products

Reactive Gas
Generation and Power
Delivery Products

Pressure Measurement
and Control Products

Not applicable

Pressure Measurement
and Control Products;
Materials Delivery and
Analysis Products

Materials Delivery and
Analysis Products

Pressure Measurement
and Control Products;
Materials Delivery and
Analysis Products

Reactive Gas
Generation and Power
Delivery Products
Pressure Measurement
and Control Products;
Materials Delivery and
Analysis Products

Pressure Measurement
and Control Products

Not applicable
Not Applicable

Materials Delivery and
Analysis Products

Vacuum Products
Not applicable
Not applicable
Materials Delivery and

Analysis Products

Reactive Gas
Generation and Power
Delivery Products

LEASE
EXPIRES

December 31, 2002

(1)

(1)
(1)

June 30, 2007

(1)

October 31, 2003

August 31, 2004

April 30, 2003

(4)
August 12, 2002

May 31, 2003

October 19, 2002
February 1, 2003
December 31, 2003

(5)

(1)



This facility is owned by MKS.

MKS leases two facilities, one has 39,000 square feet of space

and a lease term which expires October 31, 2004 and the other

has 33,000 square feet with a lease term which expires August

15, 2005. MKS also owns a third and fourth facility with

28,000 and 19,000 square feet of space, respectively.

(3) MKS leases two facilities, one has 2,000 square feet of space
and a lease term which expires October 5, 2009 and the second
has 11,000 square feet of space and a lease term which expires
November 30, 2009.

(4) MKS leases two facilities, one has 4,000 square feet of space
and a lease term which expires February 28, 2003 and the
second has 3,800 square feet and a lease term which expires
April 30, 2002. MKS owns another facility with 5,000 square
feet of space.

(5) MKS leases one facility with 4,000 square feet of space on a
month-to-month basis, a second facility of 4,000 square feet
with a lease term which expires on January 30, 2003. MKS owns
a third facility of 5,000 square feet.

(6) MKS leases one facility with 16,500 square feet. The lease expires

on February 28, 2005. MKS owns another facility with 24,000 square feet.

—~—
N =
~——

In addition to manufacturing and other operations conducted at the
foregoing leased or owned facilities, MKS provides worldwide sales, customer
support and services from various other leased facilities throughout the world
not listed in the table above. See "Business -- Sales, Marketing and Support."

ITEM 3. LEGAL PROCEEDINGS

On November 3, 1999, On-Line Technologies Inc., which was acquired by
MKS in April 2001, brought suit in federal district court in Connecticut against
Perkin-Elmer, Inc. and certain other defendants for infringement of On-Line's
patent related to its FTIR spectrometer product. The suit seeks injunctive
relief and damages for infringement. Perkin-Elmer, Inc. has filed a counterclaim
seeking invalidity of the patent, costs, and attorneys' fees. MKS believes that
the counterclaim is without merit.

On November 30, 2000, ASTeX, which was acquired by MKS in January 2001,
brought suit in federal district court in Delaware against Advanced Energy
Industries, Inc. for infringement of ASTeX's patent related to its Astron
product. MKS is seeking injunctive relief and damages for infringement. Advanced
Energy Industries, Inc. has filed a counterclaim seeking invalidity of the
patent, costs, and attorneys' fees. MKS believes that the counterclaim is
without merit.

MKS cannot be certain of the outcome of the foregoing litigation, but
does plan to assert its claims against other parties and oppose the
counterclaims against it vigorously.

MKS is subject to other legal proceedings and claims, which have
arisen in the ordinary course of business.

In the opinion of management, the ultimate disposition of these matters
will not have a material adverse effect on MKS' results of operations, financial
condition or cash flows.

ITEM 4. SUBMISSION OF MATTERS TO A VOTE OF SECURITY HOLDERS

At the Company's Special Meeting of stockholders held on January 7,
2002, the stockholders voted on the proposal to approve the issuance of
12,000,000 shares of common stock of the Company to Emerson Electric Co.
("Emerson") pursuant to the terms of the Agreement and Plan of Merger, with
respect to the acquisition of the ENI Business, dated October 30, 2001, between
the Company and Emerson as further specified below:

FOR AGAINST ABSTAIN/BROKER NON VOTES

31,649, 316 35,393 49,420
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PART II

ITEM 5. MARKET FOR THE REGISTRANT'S COMMON EQUITY AND RELATED STOCKHOLDER
MATTERS

PRICE RANGE OF COMMON STOCK

The Common Stock of MKS is traded on the Nasdaq National Market under
the symbol MKSI. On February 28, 2002, the closing price of the Company's Common
Stock, as reported on the Nasdaq National Market, was $26.86 per share. The
following table sets forth for the periods indicated the high and low sales
prices per share of the Common Stock as reported by the Nasdaq National Market.

2001 2000
Price Range of Common Stock High Low High Low
First Quarter $24.63 $15.41 $62.25 $30.50
Second Quarter 31.97 17.13 57.00 31.88
Third Quarter 29.94 15.17 40.75 16.81
Fourth Quarter 27.67 16.16 25.81 14.25

On February 28, 2002, MKS had approximately 245 stockholders of record.
DIVIDEND POLICY

On September 19, 2000, MKS made a cash payment in the aggregate amount
of $1,594,143, pursuant to its obligations under the Tax Indemnification and S
Corporation Distribution Agreement, entered into by and among MKS and the
stockholders of MKS prior to MKS' initial public offering. MKS currently intends
to retain earnings, if any, to support its growth strategy and does not
anticipate paying cash dividends in the foreseeable future. Payment of future
dividends, if any, will be at the discretion of the MKS board of directors after
taking into account various factors, including MKS' financial condition,
operating results, current and anticipated cash needs and plans for expansion.
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ITEM 6. SELECTED FINANCIAL DATA

SELECTED CONSOLIDATED FINANCIAL DATA
(in thousands, except per share data)

Year Ended December 31

2001 2000 1999 1998 1997

STATEMENT OF INCOME (LOSS) DATA
Net sales $286, 808 $466, 852 $265,292 $223,199 $236, 047
Gross profit (1) 85,583 205,396 102,509 84,428 97,884
Income (loss) from operations (47,360) 91,535 25,037 15,044 25,622
Net income (loss) $(31,043) $ 60,260 $ 22,786 $ 11,207 $ 21,228
Historical net income (loss) per share

Basic $ (0.83) $ 1.74 $ 0.76 $ 0.46 $ 0.92

Diluted $ (0.83) $ 1.67 $ 0.72 $ 0.44 $ 0.90
PRO FORMA STATEMENT OF INCOME (LOSS) DATA (2)
Pro forma net income $ 17,161 $ 9,065 $ 14,744
Pro forma net income per share:

Basic $ 0.57 $ 0.37 $ 0.64

Diluted $ 0.55 $ 0.36 $ 0.63
BALANCE SHEET DATA
Cash and cash equivalents $120, 869 $123, 082 $ 67,489 $ 18,875 $ 5,757
working capital 216, 855 237,321 137,999 59,511 46,674
Total assets 411,189 454,403 253,772 146,972 145,260
Short-term obligations 14,815 19,134 20,828 12,819 15,676
Long-term obligations, less current portion 11,257 12,386 5,662 13,786 21,993
Stockholders' equity 352,871 357,522 185, 685 98,074 75,734

(1) Gross profit for the year ended December 31, 2001 includes special charges
for excess and obsolete inventory of $14.0 million in the fourth quarter
of 2001 and $2.6 million in the second quarter of 2001. These charges were
significantly higher than normal and were primarily caused by a
significant reduction in demand, including reduced demand for older
technology products.

(2) Data is computed on the same basis as Note 2 of Notes to MKS' consolidated
financial statements for the year ended December 31, 2001, which are
included in this Annual Report on Form 10-K . The historical net income
per share data does not include provisions for federal income taxes prior
to its initial public offering in 1999, because MKS was treated as an S
corporation for federal income tax purposes. The pro forma statement of
income data presents net income and net income per share data as if MKS
had been subject to federal income taxes as a C corporation during the
periods presented. No pro forma presentation is necessary for the fiscal
years ended December 31, 2001 and 2000 because MKS was subject to income
taxes as a C corporation for these periods.
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ITEM 7. MANAGEMENT'S DISCUSSION AND ANALYSIS OF FINANCIAL CONDITION AND RESULTS
OF OPERATIONS

MANAGEMENT'S DISCUSSION AND ANALYSIS OF FINANCIAL CONDITION AND RESULTS OF
OPERATIONS

MKS believes that this Annual Report on Form 10-K contains
"forward-looking statements" within the meaning of the Private Securities
Litigation Reform Act of 1995. When used herein, including this Management's
Discussion and Analysis, the words "believes," "anticipates," "plans," "expects"
and similar expressions are intended to identify forward-looking statements.
These forward-looking statements reflect management's current opinions and are
subject to certain risks and uncertainties that could cause actual results to
differ materially from those stated or implied. MKS Instruments, Inc. assumes no
obligation to update this information. Risks and uncertainties include, but are
not limited to, those discussed in the section entitled "Factors Affecting
Future Operating Results."

OVERVIEW

MKS Instruments, Inc. was founded in 1961. MKS Instruments, Inc. develops,
manufactures and supplies instruments, components and integrated subsystems used
to measure, control and analyze gases in semiconductor manufacturing and similar
industrial manufacturing processes. On January 26, 2001, MKS Instruments, Inc.
completed its acquisition of Applied Science and Technology, Inc. ("ASTeX") in a
transaction accounted for under the pooling of interets method of accounting
and, accordingly, the consolidated financial statements reflect the combined
financial position and results of operations and cash flows of MKS Instruments,
Inc. and ASTeX (together, the "Company" or "MKS"), for all periods presented.
This presentation combines the historical financial statements of MKS
Instruments, Inc. for the years ended December 31, 2000 and 1999 with the
historical financial statements of ASTeX for the fiscal years ended July 1, 2000
and June 26, 1999, respectively.

The Company's customers include semiconductor capital equipment
manufacturers, semiconductor device manufacturers, industrial manufacturing
companies and university, government and industrial research laboratories.
During 2001 and 2000, MKS estimates that approximately 64% and 76% of its net
sales, respectively, were to semiconductor capital equipment manufacturers and
semiconductor device manufacturers. MKS expects that sales to such customers
will continue to account for a substantial majority of its sales. In 2001, 2000
and 1999, sales to MKS' top ten customers accounted for approximately 39%, 52%
and 46%, respectively, of MKS' net sales. During 2001 and 2000, Applied
Materials, Inc. accounted for approximately 18% and 30% of MKS' net sales,
respectively.

A significant portion of MKS' sales are to operations in international
markets. International sales, which include sales by MKS' foreign subsidiaries,
but exclude direct export sales (which were less than 10% of MKS' total net
sales), accounted for approximately 31% of net sales in 2001, 23% of net sales
in 2000, and 25% of net sales in 1999. Sales by MKS' Japan subsidiary comprised
12%, 11% and 12% of net sales in 2001, 2000 and 1999, respectively.

On April 27, 2001, MKS completed its acquisition of On-Line Technologies,
Inc. ("On-Line"), a supplier of measurement and control products used for gas
analysis, wafer metrology and process control. The acquisition has been
accounted for under the purchase method of accounting. The purchase price was
approximately $23,829,000 and consisted of approximately 660,000 shares of MKS
common stock valued at approximately $12,110,000, cash payments of $6,295,000,
assumption of On-Line debt of approximately $4,728,000 and transaction expenses
of approximately $696,000. The results of operations are included in the
Company's consolidated statement of income since the date of the purchase.

MKS completed several acquisitions in fiscal 2000, all of which have been
accounted for under the purchase method of accounting. Accordingly, the results
of operations for each acquired company have been included in the MKS
consolidated results of operations from the date of purchase. On March 10, 2000,
MKS acquired Compact Instrument Technology, LLC ("Compact Instrument"), a
start-up company with proprietary technology in process monitoring for
semiconductor manufacturing and other manufacturing processes. The purchase
price was $8,700,000 and consisted of $8,400,000 in MKS common stock and
$300,000 in assumed net liabilities. On May 5, 2000, MKS acquired Telvac
Engineering, Ltd., or Telvac, a UK-based, privately held manufacturer of vacuum
subsystems. The purchase price was $1,600,000 and consisted of $750,000 in cash;
$750,000 in debt; and $100,000 in acquisition expenses. On July 21, 2000, MKS
acquired Spectra International, LLC, or Spectra, a privately held company with
products and technology in process monitoring. The purchase price was
$19, 000,000 and consisted of $9,700,000 in cash; 183,293 shares of MKS common
stock valued at $6,500,000; fully vested options to purchase 83,675 shares of
MKS common stock valued at $2,400,000; and $400,000 in acquisition costs. On
September 6, 2000, MKS acquired D.I.P., Inc., or D.I.P., a privately held
company with products and technology in digital process control. The purchase
price was $14,000,000 and consisted of $6,900,000 in cash; 231,392 shares of MKS
common stock valued at $6,800,000; and $300,000 in acquisition costs.
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MKS was treated as an S corporation for federal income tax purposes prior
to its initial public offering in 1999. MKS' S corporation status terminated
upon the closing of the offering, at which time MKS became subject to federal,
and certain state, income taxation as a C corporation. The pro forma net income
reflects a pro forma effective tax rate of 37.3% in 1999 to reflect federal and
state income taxes which would have been payable had MKS been taxed as a C
corporation in 1999.

CRITICAL ACCOUNTING POLICIES AND ESTIMATES

Management's Discussion and Analysis of Financial Condition and Results of
Operations discusses MKS' consolidated financial statements, which have been
prepared in accordance with accounting principles generally accepted in the
United States. The preparation of these financial statements requires management
to make estimates and assumptions that affect the reported amounts of assets and
liabilities and the disclosure of contingent liabilities at the date of the
financial statements and the reported amounts of revenues and expenses during
the reporting period. On an on-going basis, management evaluates its estimates
and judgments, including those related to revenue recognition, in-process
research and development, merger expenses, intangible assets and goodwill,
inventories and investments. Management bases its estimates and judgments on
historical experience and on various other factors that are believed to be
reasonable under the circumstances, the results of which form the basis for
making judgments about the carrying values of assets and liabilities that are
not readily apparent from other sources. Actual results may differ from these
estimates under different assumptions or conditions.

Management believes the following critical accounting policies affect its
more significant judgments and estimates used in the preparation of its
consolidated financial statements:

REVENUE RECOGNITION The Company recognizes revenue from product sales
generally upon shipment provided that persuasive evidence of an arrangement
exists, the sales price is fixed or determinable, collectibility is reasonably
assured and title and risk of loss have passed to the customer. The Company has
no obligations to customers after the date products are shipped other than
pursuant to warranty obligations. The Company provides for the estimated costs
to fulfill customer warranty obligations upon the recognition of the related
revenue. Shipping and handling fees, if any, billed to customers are recognized
as revenue. The related shipping and handling costs are recognized in cost of
sales. The Company monitors and tracks the amount of product returns and reduces
revenue at the time of shipment for the estimated amount of such future returns,
based on historical experience. While product returns and warranty costs have
historically been within our expectations and the provisions established, there
is no assurance that we will continue to experience the same return rates and
warranty repair costs that we have in the past. Any significant increase in
product return rates or a significant increase in the cost to repair our
products could have a material adverse impact on our operating results for the
period or periods in which such returns or increased costs materialize. The
Company makes estimates evaluating its allowance for doubtful accounts. The
Company continuously monitors collections and payments from its customers and
maintains a provision for estimated credit losses based upon our historical
experience and any specific customer collection issues that we have identified.
While such credit losses have historically been within our expectations and the
provisions established, there is no assurance that we will continue to
experience the same credit loss rates that we have in the past. A significant
change in the liquidity or financial position of our customers could have a
material adverse impact on the collectability of our accounts receivable and our
future operating results.

IN-PROCESS RESEARCH AND DEVELOPMENT The Company values tangible and
intangible assets acquired through our business acquisitions at fair value
including in-process research and development ("IPR&D"). The Company determines
IPR&D through established valuation techniques for various projects for the
development of new products and technologies and expenses IPR&D when technical
feasibility is not reached. During 2001, the Company expensed approximately $2.3
million in IPR&D charges in connection with the On-Line acquisition because the
technological feasibility of certain products under development had not been
established and no future alternative uses existed. If the Company acquires
other companies with IPR&D in the future, we will value the IPR&D through
established valuation techniques and incur future IPR&D charges if those
products under development have not reached technical feasibility.

MERGER EXPENSES The Company expenses fees and costs related to mergers
accounted for under the pooling of interests method. In connection with the
acquisition of ASTeX in January 2001, the Company expensed approximately $7.7
million of merger related expenses, consisting of $6.9 million of investment
banking, legal, accounting, printing and other professional fees, and $0.8
million of regulatory and other costs in the first quarter of 2001. In July
2001, the Financial Accounting Standards Board ("FASB") issued Statement of
Financial Accounting Standards No. 141 ("SFAS 141"), "Business Combinations."
SFAS 141 requires the purchase method of accounting for business combinations
initiated after June 30, 2001 and eliminates the pooling of interests method.
Merger expenses associated with any future purchase business combination will be
accounted for under the purchase method of accounting and included as part of
the purchase price.
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VALUATION OF LONG-LIVED AND INTANGIBLE ASSETS AND GOODWILL The Company
assesses the impairment of identifiable intangibles, long-lived assets and
goodwill whenever events or changes in circumstances indicate that the carrying
value may not be recoverable. Factors we consider important which could trigger
an impairment review include the following:

- - significant under-performance relative to expected historical or projected
future operating results;

- - significant changes in the manner of the Company's use of the acquired
assets or the strategy for the Company's overall business; and

- - significant negative industry or economic trends.

When the Company determines that the carrying value of intangibles,
long-lived assets and related goodwill may not be recoverable based upon the
existence of one or more of the above indicators of impairment, we measure any
impairment based on a projected discounted cash flow method using a discount
rate determined by the Company's management to be commensurate with the risk
inherent in the Company's business model. While we believe that our estimates of
future cash flows are reasonable, different assumptions regarding such cash
flows could materially affect our evaluations.

Effective with the January 1, 2002 adoption of Statement of Financial
Accounting Standards No. 142 ("SFAS 142"), "Goodwill and Other Intangible
Assets," the Company will cease to amortize approximately $40,271,000 of
goodwill. In lieu of amortization, the Company is required to perform an initial
impairment review of our goodwill in 2002 and an annual impairment review
thereafter. The Company is currently assessing the impact of SFAS 142 on our
financial position, cash flows and results of operations and expects to complete
this review by the second quarter of 2002.

INVENTORY The Company values its inventory at the lower of cost (first-in,
first-out method) or market. The Company regularly reviews inventory quantities
on hand and records a provision to write down excess and obsolete inventory to
its estimated net realizable value, if less than cost, based primarily on its
estimated forecast of product demand for the next 18 to 24 months. As
demonstrated during 2001, demand for the Company's products can fluctuate
significantly. The Company recorded special charges for excess and obsolete
inventory of $14.0 million in the fourth quarter of 2001 and $2.6 million in the
second quarter of 2001. The charges were significantly higher than normal and
were primarily caused by a significant reduction in demand including reduced
demand for older technology products. A significant increase in the demand for
the Company's product could result in a short-term increase or decrease in the
cost of inventory purchases while a significant decrease in demand could result
in an increase in the charges for excess inventory quantities on hand. In
addition, the Company's industry is subject to technological change, new product
development, and product technological obsolescence that could result in an
increase in the amount of obsolete inventory quantities on hand. Therefore, any
significant unanticipated changes in demand or technological developments could
have a significant impact on the value of the Company's inventory and its
reported operating results.

INVESTMENTS The Company holds investments in companies having operations or
technology in areas within or adjacent to its strategic focus, which are in
non-publicly traded companies whose value is difficult to determine. These
investments are accounted for under the cost and equity method of accounting.
Under the equity method of accounting, which generally applies to investments
that represent a 20 to 50 percent ownership of the equity securities of the
investee, the Company's proportionate share of the earnings or losses of the
investee is included in other income and expense. The Company records an
investment impairment charge when it believes an investment has experienced a
decline in value. Future adverse changes in market conditions or poor operating
results of underlying investments could result in losses or an inability to
recover the carrying value of the investments that may not be reflected in an
investment's current carrying value, thereby possibly requiring an impairment
charge in the future.
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RESULTS OF OPERATIONS

The following table sets forth for the periods indicated the percentage of
total net sales of certain line items included in MKS' consolidated statement of
income data:

Year Ended December 31

2001 2000 1999
Net sales 100.0% 100.0% 100.0%
Cost of sales 70.2 56.0 61.4
Gross profit 29.8 44.0 38.6
Research and development 13.2 8.0 8.7
Selling, general and administrative 24.5 15.2 19.4
Amortization of goodwill and acquired
intangible assets 3.8 1.1 0.3
Goodwill impairment 1.3 -- --
Restructuring charge -- -- 0.8
Merger expenses 2.7 -- --
Purchase of in-process technology 0.8 0.1 --
Income (loss) from operations (16.5) 19.6 9.4
Interest income (expense), net 1.3 1.0 0.5
Other income (expense), net (0.9) -- 0.4
Income (loss) before income taxes (16.1) 20.6 10.3
Provision (benefit) for income taxes (5.3) 7.7 1.7
Net income (loss) (10.8)% 12.9% 8.6%
PRO FORMA DATA:
Historical income before income taxes 10.3%
Pro forma provision for income taxes 3.8
Pro forma net income 6.5%

YEAR ENDED 2001 COMPARED TO 2000

NET SALES Net sales decreased 38.6% to $286.8 million for the year
ended December 31, 2001 from $466.9 million for the year ended December 31,
2000. International net sales were approximately $90.0 million for the year
ended December 31, 2001 or 31.4% of net sales and $108.1 million for the year
ended December 31, 2000 or 23.1% of net sales. The decrease in net sales is due
to a worldwide slowdown in demand for semiconductors during 2001 which resulted
in a decline in demand for the Company's products from the Company's
semiconductor capital equipment manufacturers and semiconductor device
manufacturer customers, offset by an increase in net sales of approximately
$15.4 million from the companies acquired in 2001 and 2000.

GROSS PROFIT Gross profit as a percentage of net sales decreased to
29.8% for the year ended December 31, 2001 from 44.0% for the year ended
December 31, 2000. Gross margin was negatively effected by special charges for
excess and obsolete inventory of $14.0 million in the fourth quarter of 2001 and
$2.6 million in the second quarter of 2001. These charges were significantly
higher than normal and were primarily caused by a significant reduction in
demand, including reduced demand for older technology products. Additionally,
gross margin was negatively effected due to lower absorption of manufacturing
overhead costs.

RESEARCH AND DEVELOPMENT MKS' research and development efforts are
directed toward developing and improving MKS process control instruments and
components for semiconductor and advanced thin-film processing applications and
identifying and developing products for new applications for which gas
management plays a critical role. Research and development expense increased
1.7% to $38.0 million or 13.2% of net sales for the year ended December 31, 2001
from $37.3 million or 8.0% of net sales for the year ended December 31, 2000.
The increase was primarily due to increased compensation expense resulting from
the companies acquired in 2001 and 2000. The Company's research and development
efforts include numerous projects which generally have a duration of 18 to 30
months.

SELLING, GENERAL AND ADMINISTRATIVE Selling, general and
administrative expenses decreased 1.4% to $70.2 million or 24.5% of net sales
for the year ended December 31, 2001 from $71.2 million or 15.2% of net sales
for the year ended December 31, 2000. The decrease was primarily due to
decreased salaries and wages and incentive compensation expense of $5.7 million,
offset by increased professional fees of $4.3 million primarily related to costs
associated with defending certain of the Company's patents.
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AMORTIZATION OF GOODWILL AND ACQUIRED INTANGIBLE ASSETS Amortization
of goodwill and acquired intangible assets of $11.0 million for the year ended
December 31, 2001, represents the amortization of goodwill and other intangibles
resulting from the acquisitions completed by the Company, of which $5.2 million
relates to acquired intangibles and $5.8 million relates to goodwill. Effective
with the January 1, 2002 adoption of SFAS 142, the Company will cease to
amortize approximately $40,271,000 of goodwill.

GOODWILL IMPAIRMENT CHARGE When the Company acquired the Shamrock
product line, it was expected that sales of the existing system design and
development of new system designs would generate future revenues. Since the
acquisition, the Company has provided potential customers with purchase
quotations for Shamrock systems, including a significant quotation to a
potential customer in January 2001 for the sale of several systems. The customer
did not purchase the systems, and the quotation expired in March 2001. The
Company has been unsuccessful in selling any systems of the product line since
the acquisition and, with the expiration of the significant quote in March 2001,
the Company evaluated the recoverability of the long-lived assets, primarily
goodwill. As a result, based on a discounted cash flow analysis, the Company
recorded an impairment charge for the carrying value of the related goodwill of
approximately $3,720,000 in the quarter ended March 31, 2001.

MERGER COSTS On January 26, 2001 MKS completed its acquisition of
ASTeX in a transaction accounted for under the pooling of interests method of
accounting. Under the pooling of interests method of accounting, fees and
expenses related to the merger are expensed in the period of the merger. During
the year ended December 31, 2001, MKS expensed approximately $7.7 million of
merger related expenses, consisting of $6.9 million of investment banking,
legal, accounting, printing and other professional fees, and $0.8 million of
regulatory and other costs.

PURCHASE OF IN-PROCESS TECHNOLOGY 1In April 2001, the Company acquired
On-Line in a transaction accounted for as a purchase. The purchase price was
allocated to the assets acquired, including intangible assets, based on their
estimated fair values. The intangible assets include approximately $2.3 million
for acquired in-process technology for various projects, generally expected to
have durations of 24 to 48 months, that did not have future alternative uses.
The value of the purchased in-process technology was determined using the income
approach, which discounts expected future cash flows from projects under
development to their net present value. Each project was analyzed to determine
the technological innovations included; the utilization of core technology; the
complexity, cost and time to complete development; any alternative future use or
current technological feasibility; and the stage of completion. The cash flows
derived from the in-process technology projects were discounted at a rate of
25%. The Company believes this rate was appropriate given the risks associated
with the technologies for which commercial feasibility had not been established.
The percentage of completion for each in-process project was determined by
identifying the elapsed time invested in the project as a ratio of the total
time required to bring the project to technical and commercial feasibility. The
percentage of completion for in-process projects acquired ranged from 55% to
65%, based on management's estimates of tasks completed and the tasks to be
completed to bring the projects to technological and commercial feasibility. At
the date of the acquisition, the development of these projects had not yet
reached technological feasibility, and the technology in progress had no
alternative future uses. Accordingly, these costs were expensed in the second
quarter of 2001.

INTEREST INCOME (EXPENSE), NET During the years ended December 31,
2001 and 2000, the Company generated net interest income of $3.7 million and
$4.8 million, respectively, primarily from the invested net proceeds of its
common stock offerings, offset by interest expense on outstanding debt. Interest
