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China IC Development
Roadmap issued on Jun 24, 2014

2015 2020

Revenue >RMB 350B >RMB 870B (CAGR>20%)

Manufactu
ring Node 32/28nm mass production 16/14nm mass production

Design

Advanced or closer technology 
in focused technical areas (such 
as mobile handheld, network 
and communication)

WW Cutting Edge technology in 
focused technical areas (such as 
mobile handheld, network and 
communication, IoT,C loud and 
B ig D ata etc.)

Packaging 
and  Test

>30% revenue from Mid to High 
end application WW Cutting Edge technology

Materials 12” Silicon Wafer mass 
production

Qualified in International IC 
manufacturing supply chain

Equipment 65~45nm Critical equipment in 
mass production

Qualified in International IC 
manufacturing supply chain
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Fast grow th

More than 20 semiconductor
fabs in construction plan since 
2016!
Merge and Acquisitions –
hunting world wide!

C hallenge

Technology barriers
Lack of talents
Components, Materials, Basic 
Science…
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60%

27%

8%

3%

2%

B$
10x10



50 Years of Technology
MKS and the Electronics Industry
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MKS Business Units

P ow er 
S olutions
P ow er 

S olutions

RF Power
Generators

Match Network

DC Power 
Generators

P lasm a &  
R eactive G as 
S olutions

P lasm a &  
R eactive G as 
S olutions

Microwave 
Plasma 
Source

Remote 
Plasma 
Source

Ozone 
Generator & 

Delivery

A nalytical &  
C ontrol 
S olutions

A nalytical &  
C ontrol 
S olutions

Automation 
Platforms

I/O Modules

Multivariate 
Analysis

Fault Detection 
& Classification

Residual Gas 
Analyzers

Vacuum 
Gauges

Pressure/ 
Vacuum 

Measurement

Traps & 
Effluent 

Management

Integrated 
Solutions

Flow  &  V alve 
S olutions

Flow  &  V alve 
S olutions

Mass Flow 
Controls

Flow Ratio 
Controls

Mass Flow 
Verifiers

P rocess &  
E nvironm ental 

S olutions

P rocess &  
E nvironm ental 

S olutions

Optical Gas 
Analyzers

Pressure 
Control

Isolation 
Valves

Pressure /Vacuum  
M easurem ent &  

Integrated P rocess   
Solutions



Product Portfolio
• A utom ation and C ontrol 

• D ata A nalytics

• Flow  and G as D elivery 

• G as A nalyzers (O ptical &  M S ) 

• C ustom  E ffluent M anagem ent 

• Lasers and Light S ources 

• Light A nalysis 

• M icrow ave S ystem s

• M otion C ontrol

• O ptics 

• P lasm a S ources 

• P ow er S ystem s

• P ressure and Vacuum  Instrum ents

• R eactive G as G enerators 

• V ibration Isolation Tables &  S ystem s

• C ustom  Vacuum  S olutions

• Valves
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Pressure and Vacuum 
Measurement Solutions

• 10-11 to 1000 Torr

• P irani, C onvection, P iezo

• H ot &  cold cathode

• M E M s based P irani

TRANSDUCERS
& GAUGE
CONTROLLERS

• Transducer, isolation valve                   
&  controller

• S ingle-cham ber connection point

• S im plifies pressure m anagem ent

PRESSURE 
MEASUREMENT 
SUBSYSTEMS

• A ccuracy in harsh environm ents

• H igh res. digital output w ith               
analog equivalent

• R anges from  0.02 π1000T

• Tem peratures to 200°C

BARATRON®

CAPACITANCE 
MANOMETERS

SOLUTIONS 
FROM             
MKS

ISSUES IMPACTING            
FABS

• P rocess control &  yield

• Faster processes

• H igher tem peratures

• Low er pressure

• Larger substrates

• B etter control

DIRECT & INDIRECT 
GAUGES

• H igher tem peratures

• Increased accuracy, 
precision &  speed

• Low er pressure

• E m bedded diagnostics

• R F im m unity (digital com m s)

• H igh reliability
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MKS Flow Solutions 

• M ulti-gas/m ulti-range capability

• 5 sccm  π1000 slm  Full S cale

• Insensitive to pressure  
disturbances

• P ulsed gas / m olar delivery options

MASS FLOW 
CONTROL

• Fast, accurate flow  ratio control

• 2, 3, &  4-zone solutions

• W ide dynam ic range

• W eb-enabled diagnostics

FLOW RATIO 
CONTROL

• In situ m ass flow  verification 
enables cham ber-to-cham ber and 
tool-to-tool m atching

• E xternal volum e insensitive

-O ne device for m ultiple cham bers

• E xceptional repeatability and 
reproducibility 

FLOW 
VERIFICATION

INTEGRATED FLOW 
CONTROL

• Low ers costs

• Increases control flexibility

• Increases reliability

• H igher accuracy

• Faster process control 
response

SOLUTIONS 
FROM             
MKS

ISSUES IMPACTING               
CUSTOMERS

• C ham ber M atching

• P rocess U niform ity

• Faster P rocesses

• Tool U tilization/U ptim e

• D iagnostics and E ase of U se

FLOW CONTROL

• H igh A ccuracy, repeatability 
&  reproducibility

• Faster process control 
response

• H igh reliability

• E m bedded user interface

• In-situ verification

• B aratron C apacitance M anom eter

• 1 Torr to 100 psia Full S cale

• Integral flow  m easurem ent option

• D ual channel  assem bly for backside 
w afer cooling application

PRESSURE 
CONTROL
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Valve Solutions

• S tainless steel &  alum inum

• Tw o stage w ith integrated soft pum p

• H eated &  unheated

• H igh cycle (10M + cycles) 

• C orrosion resistant

ISOLATION 
VALVES

• H igh speed, high torque,                      
<200 m sec open to close 

• H eatable to 150ǘC

• A dvanced m odel-based control

• R obust for processes w ith 
exhaust deposits

DOWNSTREAM 
VALVES & 
PRESSURE 
CONTROL

• C ost E ffective S olution for 
R oughing P um p Isolation

• S oft P um p B ypass for  reduced 
particle generation during  
pum pdow n

• U niform  H eating to prevent 
condensation of corrossives

Gate Valves

SOLUTIONS 
FROM             
MKS

ISSUES IMPACTING            
OEMs

• P rocess control &  yield

• Faster processes

• H igher tem peratures

• Larger substrates

• B etter control 

• P reventative m aintenance 
due to exhaust deposits

PRESSURE CONTROL

• H igher tem peratures

• Increased accuracy &  
precision

• E xtended P M  intervals

• B etter C ontrol P erform ance

• E m bedded diagnostics

• D igital com m unications

• H igh reliability
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Integrated Process Solutions

• Fittings, flanges &  com ponents

• S tainless steel, alum inum , brass

• IS O -K F, IS O -U niversal, C F, w elded

• S tate-of-the-art, com plies w ith  
latest fab specifications 

VACUUM 
FITTINGS

• Form  fitting for tight control

• S elf regulating (no external tem p 
controller)

• O ptions for high tem p fiber glass 
heaters up to 260°C

• FM  certified

HEATED PUMP 
LINES

• P rocess traps

• N itrogen barrier devices to prevent  
byproduct build up

• V irtual w all to reduce particulates 

• C om plete turnkey vacuum                  
foreline solutions

CUSTOM 
SOLUTIONS

SOLUTIONS 
FROM             
MKS

ISSUES IMPACTING            
FABS

• Tighter particle specs

• Low er C O O

• H igher yields

• H igher throughput

EFFLUENT MANAGEMENT 
USING HEATERS, 

VIRTUAL WALL, TRAPS

• Increase uptim e of tool  

• Increase pum p lifetim e 

• R educe particulates

• R educe energy consum ption
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MKS Solutions In

Gas Analysis & Leak Detection
• C om pact control m odule for 

lim ited space applications such 
as clean room  areas

• M onitoring of degas, pre-clean, 
buffer &  transfer cham bers

HIGH              
PRESSURE 
PUMP-FREE 
PROCESS RGAs

• S ystem  gas load analysis

• Leak detection (real or virtual)

• A nalyse out-gassing issues

• D ifferentiate different gas species

• C om pact, fast and easy-to-use

VACUUM 
QUALITY 
MONITORING

• Low  ppb, trace level detection

• C om ponent process R G A

• Fully integrated,                          
application-specific packages

• FA B -level softw are solutions

IN-SITU 
PROCESS 
MONITORING &
LEAK 
DETECTION

SOLUTIONS 
FROM             
MKS

ISSUES IMPACTING            
FABs

• N eed to confirm  vacuum  
quality and integrity

• Identify contam ination 
w hich causes:

πP rocess variability

πIncreased P M s

πR educed yield

GAS ANALYSIS & 
LEAK DETECTION

• In situ m onitoring

• Im proved uptim e

• Increased yield

• P rotects tools from  
contam ination

• M onitors vacuum  quality

• M onitors for leaks

• Low  ppb, travel level detection

• C om pact, fast response

• C haracterization of sim ple  and 
com plex m ixtures

• M ultipoint calibration for quan

ATMOSPHERIC 
GAS ANALYSIS
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Process & Environmental Analysis (P&EA) Group

Optical Gas Analysis
• B ulk gas im purity analysis

• C ham ber characterization

• A nalysis of fluorinated green house 
gas em issions

• 30+ m ulti-com ponent analysis

MultiGasTM FTIR

• A m bient air m onitoring

• D etection of a broad range of                
toxic gases

• S elf-contained, ultra-sensitive ppb

• A daptable library

AIRGARD® 
Ambient Air 
Monitor

• W afer process end point

• C ham ber clean end point

• P recursor gas analysis

• M ulti-com ponent analysis

• Low -cost process m onitor

Precisive® TFS™
Gas Analyzer

SOLUTIONS 
FROM             
MKS

PROCESS & 
ENVIRONMENTAL 

ANALYSIS

• C ham ber clean end point

• B ulk gas im purity analysis

• W afer process end point

• C V D  tool abatem ent analysis

• A m bient air m onitoring
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Process SenseTM

NDIR Analyzer

• C ham ber clean end point

• S ingle gas analyzer

• S m all footprint, sim ple design

• Low -cost process m onitor

ISSUES IMPACTING               
CUSTOMERS

• C ham ber M atching

• P rocess U niform ity

• Faster P rocesses

• Tool U tilization/U ptim e

• D iagnostics and E ase of U se



MKS Solutions In

RF Power

• Fully digital controlled system

• Fast, converging algorithm s 

• A utom atic, m anual &  preset m odes

• A djustable m atching trajectories

RF MATCH

MKS SOLUTIONS 
PROVIDE

ISSUES IMPACTING 
FABS

• H igh aspect ratio etch

• S idew all roughness

• R eflected pow er

• C leaning and surface 
preparation

• P rocess repeatability

• Q uick im pedance adaptation 
for etching through different 
m aterial layers

• 50Ξsec dynam ic frequency 
tuning m inim izing reflected 
pow er

• C onsistent high output 
pow er delivery

• P ow er accuracy of <Κ1.0%  
set point

• Industry leading pulsing

˗ M ultiple set point 

˗ C losed loop pulse shaping 
control

• Integrated V I sensor

˗ P ow er accuracy &  digital 
control for fast response 

2MHz RF 
PULSED POWER

• Industry leading pulsing

˗ M ultiple set point 

˗ C losed loop pulse shaping 
control

• D ynam ic Frequency tuning

• Integrated V I sensor

• O n-board diagnostics

13.56 MHz RF                    
PULSED POWER 
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Power Solutions EDGE Platform
 New MKS Branding

– 400KHz to 60MHz

 Common Modules
 Scalable & Fast Product 

Development
– 30% Faster

– Multiple Frequencies & 
Power Levels

 Leading Technology

MKS Proprietary     



Solutions In

Remote Plasmas & Reactive Gas

• G as  &  dissolved ozone 

• H igh flow , purity &  concentration

• A LD , C V D , cleaning, prep, oxide 
grow th

• R ecirculation of ozonated w ater

OZONE 
GENERATORS        
& DELIVERY 
SYSTEMS

• R em ote plasm a w afer processing

• S ignificantly reduces overall 
investm ent &  tool operating costs

• P hotoresist rem oval, w afer 
pre-clean, nitridation, oxidization

ON-WAFER 
PLASMA 
PROCESS

• R em ote plasm a cham ber clean

• H igh reactive species output,                        
self-contained unit

• H igh pow er &  higher gas 
flow s enable reduced clean tim es

CHAMBER 
CLEAN

SOLUTIONS 
FROM             
MKS

ISSUES IMPACTING            
OEMs

• N ew  m aterials &  processes

• Tighter process control

• Larger substrates

• S hort process tim es

• C ontam ination

• C ost: w ater, pow er &  
chem ical consum ption

ATOMIC SPECIES & 
REACTIVE GAS FOR 

PROCESSING & CLEANING 

• P recise

• C lean

• R eliable

• C ost effective

• E nvironm entally friendly
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1997

2002 -2003

2004 -2008
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2017-2018

ASTRON 2L

ASTRON hf-s
ASTRON hf+
ASTRON G7

ASTRONi
R*evolution I

P aragon II
P aragon hf-s
R*evolution V

MKS Torroidal Remote 
Plasma Sources

 M K S  A S TR O N  and 
P aragon torroidal
plasm a sources are 
used to generate 
reactive radicals for 
cham ber clean, P R  strip 
and on-w afer 
processing

2010-2015

P aragon
P aragon H*
R*evolution III



Product Roadmap - OZONE Products

2015 2016 2017

Technical D rivers:
• New Materials
• New Processes
• Tighter Process Control
• Short Process Times
• Low Contamination

H igher C oncentration O zone
H igher Flow  R ates

LIQ U O ZO N
VariO 3 

A X 8585

A X 8585

A X 8415

A X 8410

M K S  R oadm ap:
• Increased Concentration
• Increased Flow Rates
• Ultra-Clean Ozone
• Lower CoO
• General
• Form
• Reliability

U ltra-clean O zone G eneration
and S ubsystem  D evelopm ent

LIQ U O ZO N
S tream
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MKS Automation & Control 
Solutions

• C -program m able, Linux logic 
controllers.

• Integrated and m odular P LC s and 
P A C s .

• C ontrol tem plates and plug -ins for  
sem iconductor fab instrum entation .

INTELLIGENT & 
PROGRAMMABLE
AUTOMATION 
PLATFORMS

• A nalog, digital &  com bo m odules 

for  com m on instrum entation

• Q uick connect  m odule configurations 

• Turn πkey  signal distribution and 
packages 

• C onfigurations include  2 to 2000 IO  
points

EtherCAT
,ETHERNET, 
DEVICENET & 
PROFIBUS I/O 
DEVICES

• P recision tem perature controller 

• M V A   based control  packages

• S afety system  

SYSTEM 
CONTROL 
SOLUTIONS 

SOLUTIONS 
FROM             
MKS

ISSUES IMPACTING            
FABS

• P recision processing 
requires better control, 
repeatability &  reliability

• C ham ber m atching requires  
tight  synchronization  
betw een subsystem s 

• M ore devices to control

• H igher data volum e

AUTOMATION PLATFORM  
AND TOOLS 

• E nables precise  control  
and  superior  process 
repeatability .

• E xtended  product lifecycle 
to  m atch  capital equipm ent 
tim eline 

• Low er cost

• Faster tim e to m arket than  
in house design

• U nique, rear I/O  &                   
com m unication cards

• P ow er supply cards

• 3U  developm ent kit

COMPACT PCI 
CARDS & CAGES
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G lobal P resence S upports σTechnical 
Localizationτ S trategy
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Localized technical expertise across the globe

S E R V IC E

S A LE S



In Closing

Critical, Enabling 
Technologies

P roven technology for 
leading edge processes 
enabling technology 
infections

C ore capabilities

- P recise control of pressure, 
flow  and com position

- G eneration and delivery of 
pow er &  reactive gases

- Integrated solutions for 
process m odules &  system s

- P recise control of position, 
m otion and stability

- G eneration &  delivery of 
laser pow er

- Integrated solutions for 
inspection &  lithography 
m odules &  system s

Global
Presence

G lobal footprint

Local support

πC hina πFrance

πJapan πG erm any

πS ingapore πK orea

πIsrael πTaiw an

πU K πU S A

Strong
Supplier

R ecognized leader

– M arket leader w ith broad 
technology portfolio

– S upporting S em i industry 
for >50 years

Financially stable

Investing in technology    
&  developm ent
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