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2015 2020
Revenue >RMB 350B >RMB 870B (CAGR>20%)
IV!anufactu 32/28nm mass production 16/14nm mass production
ring Node
Advanced or closer technology AT ST E_dge EEIMEIeg T
. ) focused technical areas (such as
, in focused technical areas (such )
Design . mobile handheld, network and
as mobile handheld, network s
and communication) cqmmunlcatlon, bT,Clbud and
BigDataetc)
Packaging >30% revenue from Mid to High .
and Test end application U NG 2o R e gl
. 12” Silicon Wafer mass Qualified in International IC
Materials . . .
production manufacturing supply chain
. 65~45nm Critical equipment in Qualified in International IC
Equipment

mass production

manufacturing supply chain

China IC Development

Roadmap issued on Jun 24, 2014

Fastgrow th

More than 20 semiconductor
fabs in construction plan since
2016!

Merge and Acquisitions —
hunting world wide!

Chalkenge
Technology barriers
Lack of talents

Components, Materials, Basic
Science...

MKS Confidential 3



China IC Development

Roadmap issued on Jun 24, 2014

B$
2015 10x10 2020
Revenue >RMB 350B >RMB 870B (CAGR>20%)
0,
Manufactu 32/28nm mass product 60% 6/14nm mass production
ring Node
Advanced or closer technolog S E_dge EElelEy i
. ) focused technical areas (such as
. in focused technical area .
Design . obile handheld, network and
as mobile handheld, ne s
and communication) qmmunlcatlon, bT,Clbud and
jig Dataetc.)
Packaging >30% revenue from Mid .
and Test end application OW Cutting Edge technology
. 12” Silicon Wafer mass Qualified in International IC
Materials . . )
production anufacturing supply chain
. 65~45nm Critical equipmentT Qualified in International IC
Equipment . . )
mass production manufacturing supply chain
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50 Years of Technology
MKS and the Electronics Industry

im
ANNUAL
REVEMUE

MODEL 77 PRESSURE FLOW MEASUREMENT REMOTE RF LASERS,
ORIGINAL BARATRON" MEASUREMENT & PRESSURE PLASMA POWER OPTICS &
MANOMETER & CONTROL CONTROL VALVES SOURCES GEMERATORS PHOTOMNICS

MKS Confidential



RF Power
Generators

Match Network

DC Power
Generators

Microwave
Plasma
Source

Remote
Plasma
Source

Ozone
Generator &
Delivery

Automation
Platforms

1/0O Modules

Multivariate
Analysis

Fault Detection
& Classification

Residual Gas
Analyzers

Mass Flow
Controls

Flow Ratio

Pressure/ Controls
Vacuum

Measurement

Mass Flow
Verifiers

Traps &
Effluent

Management S

Control

Integrated

. Isolation
Solutions

Valves

Optical Gas
Analyzers




Autom ation and Control
DataAnalytics

Flbw and Gas Delivery
GasAnalyzers Qptcal& MS)
Custom EffluentM anagem ent

asers and LghtSources
e LyghtAnalysss

M icrow ave System s

Motion Control
Optics

Plsm aSources

PowerSystems

Pressure and Vacuum khstrum ents
Reactive Gas Generators

Vibration sobtion Tabks & System s
Custom Vacuum Solutions

Vales

MKS Confidential

7



Pressure and Vacuum
Measurement Solutions

ISSUES IMPACTING

10! o 1000 Tomr FABS
TRANSDUCERS . Pirani,Convection,P izo * Process controlé yield
& GAUGE i
CONTROLLERS i Hoté& coM cathode * Fasterprocesses

M EM s based Pirani * Highertem peratures

* Lowerpressure
* Lamgersubstrates
Bettercontrol

Transducer, isoltion valve SOLUTIONS

PRESSURE = & controller FROM
MEASUREMENT - ’ . : .
SUBSYSTEMS Singk-cham berconnection point MKS

Sm plifies pressure m anagem ent

DIRECT & INDIRECT
GAUGES
Highertem peratures

. . Increased accuracy,
Accuracy in harsh environm ents precision & speed

BARATRON® High res.digialoutputw ith
CAPACITANCE ety analbg equivalent _ _
MANOMETERS b v Ranges from 0.02 x1000T Em bedded diagnostics

Tem peratures t 200°C RFEmmunity dgialcomm s)
High reliab ility

Lowerpressure

MKS Confidential



Fast,accurate fbw ratio control
FLOW RATIO ; 2,3,& 4zone soltons
CONTROL ) W ide dynam ic range
X W eb-enablked diagnostics

Baratron Capacitance M anom eter

1 Torrto 100 psia FullScalk
PRESSURE ; : .
CONTROL F.o g htegralflow m easurem entoption

Dualchannel assem bly forbackside
wafercooling app lication

M ulagas uldHange capability
5sccm 11000 shh FullScak
MASS FLOW

CONTROL - AN Insensitive to pressure
- dsturbances

Puked gas /m okrdelivery options

* Ih situ m ass flow verification
enab ks cham ber-ocham berand
twoHo-toolm atthing

FLOW « Exttmalvolum e nsensitive
VERIFICATION . )
-Onedevice form ultip ke cham bers
 Exceptionalrepeatability and
reproduc b ility

MKS Flow Solutions

ISSUES IMPACTING
CUSTOMERS

Cham berM atching
Process Uniform ity
FasterProcesses
ToolU tilzation ptim e

D mgnostics and Ease ofUse

SOLUTIONS
FROM
MKS

FLOW CONTROL

High Accuracy, repeatab ility
& reproducbility

Fasterprocess control
response

H igh reliab ility
Em bedded user nterface

h-situ verification

MKS Confidential



Pressure Controllers

5§ Torr to 100 psia
| | |
G-Series I-Series P-Series
General Purpose Industrial Performance
Strain Gauge IP66 Protection Baratron® CM
GPC IPC PPC
—I Absolute Absolute Absolute
B4C 500 Torr to 100 psia 500 Torr to 100 psia AI 110 1000 Torr I
Absolute = 1; — e e
10 Torr to 100 psia — o o — e
GPC IPC ~ e
—I Gauge Gauge Gauge
500 Torr to 100 psia 500 Torr to 100 psia AI 110 1000 Torr I
Gauge — c— — e
10 Torr to 100 psia GPCM IPCM ™ “epcm
—I 500 Torr to 100 psia 500 Torr to 100 psia 4 5t01000 Torr
5 scem to 50 sim FS 5 scem to 50 sim FS 1 to 5000 sccm FS I
649
5 Torr to 1000 Torr
10 to 5000 scem L PCA
1000 Torr to 100 psia
I- Products under Future
development deveopment
L1000 Torr to 100 psia
10 scem to 30 slm

MKS Confidential
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ISOLATION
VALVES

DOWNSTREAM
VALVES &
PRESSURE
CONTROL

Gate Valves

Valve Solutions

Stainkss steel& alum hum

Two stage w ith ntegrated softpum p

Heated & unheated
High cycke (LOM + cyclks)
Corrosion resistant

High speed,high brque,
<200 m sec open © cbse

Heatab ke o 1504C
Advanced m odeMbased control

Robustforprocesses w ith
exhaustdeposits

CostEffective Solution for
Roughing Pum p kokton
SoftPum p Bypass for reduced
particke generation during

pum pdown

Uniform Heating ™ prevent
condensation ofcormossives

ISSUES IMPACTING
OEMs

Process control& yield
Fasterprocesses
Highertem peratures
Largersubstrates
Bettercontrol

Preventative m antenance
due to exhaustdeposits

SOLUTIONS
FROM
MKS

PRESSURE CONTROL

Highertem peratures
Ihcreased accuracy &
precision

Extnded PM ntervak
BetierControlPerform ance
Em bedded diagnostics
Digitalcom m unications

High reliab ility

MKS Confidential

11



VACUUM
FITTINGS

HEATED PUMP
LINES

CUSTOM
SOLUTIONS

Fittings,flanges & com ponents

Stankss steel,alum num ,brass
ISOKF,K0-Unwersal,CF,welded

State-ofthe-art,com plies w ith
btstfab specifications

Fom fitting fortightcontrol

Selfregubting (ho extemaltem p
controller)

Options forhigh tem p fberghss
heaters up t 260°C

FM certified

Process traps

N irogen barrierdevices o prevent
byproductbuild up

Virtualw allto reduce particu btes

Com p ket tumkey vacuum
foreline solutions

Integrated Process Solutions

ISSUES IMPACTING
FABS

Tighterpartick specs

LowerCOO
Higherykels

Higherthroughput

SOLUTIONS
FROM
MKS

EFFLUENT MANAGEMENT

USING HEATERS,

VIRTUAL WALL, TRAPS

Increase uptin e oftool
Increase pum p lifetin e
Reduce particu btes

Reduce energy consum ption

MKS Confidential
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MKS Solutions In

Gas Analysis & Leak Detection

HIGH
PRESSURE
PUMP-FREE
PROCESS RGAs

VACUUM
QUALITY
MONITORING

IN-SITU
PROCESS
MONITORING &
LEAK
DETECTION

ATMOSPHERIC
GAS ANALYSIS

Com pactcontrolm odule for
Iim ited space applications such
as clkan room areas

Monioring ofdegas,preclkan,
buffer & transfercham bers

System gas bad analysis

Leak detection (realorvirtual)
Analyse outgassing issues

D ifferentiate differentgas species
Com pact, fastand easy-to-use

Low ppb,trace kveldetection
Com ponentprocess RGA

Fuly ntgrated,
app lication-specific packages

FAB -levelsoftw are solutions

Low ppb,travel kveldetection
Com pact,fastresponse

Characterization ofsim pk and
com pkexm Kxtures

Multpointcalbration forquan

ISSUES IMPACTING
FABs

* Need to confim vacuum
quality and ntegrity

* Hentify contam nhation
which causes:

n Process varib ility
n Increased PM s

n Reduced yield

SOLUTIONS
FROM
MKS

GAS ANALYSIS &
LEAK DETECTION

Ih situ monioring
In proved uptim e
Ihcreased yied

Protects bok from
contam nation

Moniors vacuum quality

Monitors for kaks

MKS Confidential
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Optical Gas Analysis

Buk gas im purity analysis

Cham bercharacterization

H T™
MultiGas™ FTIR Analyss offuorinated green house

gas em Bsbbns
30+ m ulicom ponentanalysis

Am bientairm onitoring
AIRGARD®
Ambient Air
Monitor

Detection ofa broad range of
toxic gases

Selfcontained,ulra-sensitive ppb
Adaptab ke lbrary

Cham berclkan end point
Process Sense™ Y Singk gas analyzer
NDIR Analyzer Smallfootprint,sin plk design
Low costprocess m onitor

W aferprocess end point

Cham berclkan end point
Precisive® TFS™

Precursorgas analysis
Gas Analyzer 9 b

M uldgcom ponentanalysis
Low -costprocess m onitor

rocess & Environmental Analysis (P&EA) Group

ISSUES IMPACTING
CUSTOMERS

e Cham berM atching

* ProcessUnifom ity

* FasterProcesses

* ToolU tilzation/A ptim e

* Diagnostics and Ease ofUse

SOLUTIONS
FROM
MKS

PROCESS &
ENVIRONMENTAL
ANALYSIS

Cham berclkan end pont
Buk gas m purity analyss
W aferprocess end point
CVD tolabatem entanalyss

Am bEentairm onitoring

MKS Confidential
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13.56 MHz RF

PULSED POWER

2MHz RF
PULSED POWER

RF MATCH

MKS Solutions In
RF Power

* hdustry kading puking
- Multpk setpoint

- Clsed bop puke shaping
control

* Dynam ic Frequency tuning
* htegrated Vlsensor
* On-board diagnostics

hdustry kading puking
- Multpk setpoint

- Clbsed bop puke shaping
control

Ihtegrated Vlsensor

- Poweraccuracy & digital
controlfor fastresponse

Fully digitalcontro lled system
Fast,converging algorithm s
Autom atic,m anual& presetm odes
Adjustabk m atthing trajectories

ISSUES IMPACTING
FABS

High aspectratio etch
Sewallroughness

Reflected pow er

C kaning and surface
preparation

Process repeatab ility

MKS SOLUTIONS
PROVIDE

Quick m pedance adaptation
foretthing through different
m aterial hyers

50 Bec dynam i frequency
twuningm nim zing reflected
power

Consstnthgh output
powerdelivery

Poweraccuracy of<KlL 0%
setpont

MKS Confidential
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Power Solutions EDGE Platform

e New MKS Branding

400KHz to 60MHz
e Common Modules
e Scalable & Fast Product
Development

30% Faster

Multiple Frequencies &
Power Levels

e Leading Technology

MKS Proprietar)



OZONE

GENERATORS
& DELIVERY

SYSTEMS

ON-WAFER
PLASMA
PROCESS

CHAMBER
CLEAN

Solutions In

Remote Plasmas & Reactive Gas

Gas & dissoled ozone
High flow ,purity & concentration

ALD,CVD,clkaning,prep,oxide
grow th

Recirculbtion ofozonated w ater

Remote plasm aw aferprocessing

Sgnificantly reduces overall
nvestn ent& oloperating costs

Photoresistrem oval,w afer
pre<ckan,niridation ,oxid ization

Rem ote plasm a cham berclan
High reactive species output,
selfcontained unit

High poweré& highergas

flow s enab ke reduced clean tim es

ISSUES IMPACTING
OEMs

New m ateriak & processes
Tighterprocess control
Largersubstrates
Shortprocess tin es
Contam nation
Cost:water,pow er&

chem calconsum ption

SOLUTIONS
FROM
MKS

ATOMIC SPECIES &
REACTIVE GAS FOR

PROCESSING & CLEANING

* Precike

C kan
Reliab ke
Costeffective

Environm entally friend ly

MKS Confidential
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MKS Torroidal Remote

Plasma Sources
MKS ASTRON and

Paragon torrodal
plsm a sources are
used 0 generate
reactive radicak for
cham berckan,PR strip
and on-w afer

processing
20172018
Paragon Il
et Paragon hf-s
=4 Paragon R*evolitbn V
Paragon H*
R*evoliton Il

ASTRON hf-s

ASTRON hf+

ASTRON G7

ASTRONI
ITRON 2L R*evolLiton |

MKS Confidential 18




” Product Roadmap - OZONE Products

TechnicalD rivers:

* New Materials

New Processes

Tighter Process Control
Short Process Times AX8415
Low Contamination

e [—
HigherConcentration O zone LS D
3 " 1 R
HigherFlw Rates o F.'
Lo ik 0 ! . — —J
— . o AX8585 LQUO_ZON
i ik = Vario 3
LJ: : a_ MKS Roadm ap:
| == * Increased Concentration
L O * Increased Flow Rates
I= AX8585 « Ultra-Clean Ozone
| -' * Lower CoO
| | Ulrackan O zone Generation G |
O ! and Subsystem Devebpment enera
A . = !  Form
AX 8410 . i * Rellablllty
2015 | LK U'% ZON 2016 2017

Stream
MKS Confidential 19




7 MKS Automation & Control
Solutions

: e Cprogramm ablk,Linux bgic
INTELLIGENT & controllers. ISSUES IMPACTING
PROGRAMMABLE BR « htegrated and m odubkrPLCs and FABS
AUTOMATION S — PACs .
PLATFORMS ’

- . * Precsibn processing
] | « Controltem phtes and plg -ins for requires bettercontrol,
sem iconductorfab nstrum entation repeatability & reliab ility

e Cham berm atching requ ires
tight synchronization
Analbg,dgial& com bom odules betw een subsystem s

EtherCAT for comm on nstrum entation

,ETHERNET, el T B - Quick connect module confgurations
DEVICENET & vl 1 Tum Tkey s'gnaldisn’i)ut'nn and * H i;]herdalavoljm @

PROFIBUS 1/0
k
DEVICES PR SOLUTIONS
Confgurations nclude 2 o 2000 IO FROM

ponts
MKS

* More devices to control

AUTOMATION PLATFORM
AND TOOLS

SYSTEM . ; Precision tem perature contro lier
CONTROL — MVA based control packages

Enablks precise control

and superior process
repeatability .

SOLUTIONS Safety systen

Extended productlifecyclke
t match capitalequipment
tm eline

Lowercost

Unigue,rear 10 &

COMPACT PCI com m unication cards
CARDS & CAGES 1 J Powersupply cards

3U develbopm entkit

Fastertim e to m arketthan
N house design

MKS Confidential 20



G bbalPresence Supports daechnikal
Localzation tStrategy

pﬁf-’j‘i
5
T e 4
4 ? »
, == ?
» o »
}P
1ad

@ SALES
P SERVKE

Localized technical expertise across the globe

MKS Confidential 21



y

In Closing

. . . A

’ Recognized kader ’ Proven technology for ’ G bbalfootprint
— Marketlkaderw ith broad kading edge processes
techno bgy portf lio enabling techno bgy » Localsupport

— Supporting Sem industry nfectons n China n France
for>50 years

B Core capabilities " Japan " Y
’ Fnancilly sable - Precsecontrolofpressure, 7 Shgapore nKo_rea
fbw and com position n krael n Ta an
hvestng n echnology - Generation and delivery of T UK mUSA

& development pow eré& reactive gases

- bhtegrated solutions for
processm odules & system s

- Precsecontrolofposition,
m otion and stab ility

- Generation & delivery of
kserpower

- bhtegrated solutions for
nspection & lithography

modules & system s MKS Confidential 22



