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Featuring.....

Gas Distribution Systems
Cabinets
VMB'’s

Inverted Micro-Bubbler
Technology

Liquid Delivery Systems

Process Enabling
Purifiers

MFS Surface Mount
Technology

UHP Manufacturing



Best Value
In the Market
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From the company that defined
Source Gas Equipment...
since 1983

e Over $ 300 MM in equipment sold
— Gas Cabinets / VMBs / BSGS systems

* Over 10,000 systems installed globally
 Semiconductor Fabs Worldwide

* Global Field / Factory Service and Support

RELIABILITY DATA:
UPTIME 99.98 %
MTTR 2.3 hours
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Self-closing,
self-latching
beveled door

\\\\\\\\\*

Y4 inch Safety Glass
w/ poly-sheet for
additional eye &
face Protection

Adjustable damper
w/ removable filter
e

Enclosure design
UL approved,
/ fire sprinkler head
w/ 155° F actuation

temperature

< Highly polished SS modular
back plate design

11-gauge steel,
all-welded construction
w/ polyurethane paint

Durable, corrosion
/ resistant floor
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Enclosure design

* Improved door & window seals
« Diffused air inlets
* Optimized enclosure design

Result...
Maximum air flow efficiency
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PLC Controller

POWERED BY:
— Siemens S7-300 PLC

A/ B Panel Status lights
— Run/ Warning / Shutdown

Power Disconnect Switch

— CE Certified
— Full Load @ 3.0 amps

Dual Magnahelic switches
— Cabinet Exhaust
— Z-Purge for Class I, Div 2 areas
Display — in — Door
— 12" TFT color LCD touch screen
— Meets SEMI S2 and S8 HMI requirements
— Emergency Off Button
— Ergonomic design @ 50" height
— Retractable tilt screen housing
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Intuitive Software Interface

* Easy-to-read display

* Intuitive graphic
control

» All pressure

readings & valve
status clearly labeled

* Auto-Purge
Sequencing

FEATURES;

Configurable settings
Security interfaces
Alarm monitor

Trend data

Export data

Monitor 1/O functionality
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Modular Panel Designs
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1, 2 or 3 CE designs
Automatic switchover / Purge
Single Process / Purge

Multiple Outlet Capabilities
— Up to 4 separate
PROCESS OUT lines

Universal Back plate design
— Front mounted components
— Easy manufacturing
— Easy maintenance



VMB Solutions ......

e E-STOP:
— SGS 6000 DE with
GSM - 468 Controller

« SURFACE MOUNT
— E - Stop
— Fully Automatic PLC
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VMB Solutions....
SGS - 6000 DE (E-Stop) with GSM — 468 Monitor

/

Alarm / E-Stop status per line

LED Display for Transducer reading
— Each Process Line
— Process Inlet

Emergency Stop Control
— Shuts all pneumatic valves

* 4, 6 or 8 header line design

* Custom populated per gas or
customer requirements

* Rail-Mounted assembly
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VMB Solutions.....
SGS - 6000 DE (E-Stop) with GSM — 468 Monitor

PROCESS QUTLETS

VENT
OUTLET

Featuring:

» Configurable designs
« Gas requirements
o Customer desires
* Purge / Vent system
* Double Isolation Valves

VACUUM
GENERATOR
SUPPLY

» SEMI Guidelines &
e Each stick Py
» Allows for safe s

maintenance or line addition "'
during operation -

PROCESS
INLET

FULLY POPULATED DIAGRAM
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VMB Solutions.....
MFS Surface Mount Technology

Featuring:

» Gas or liquid
distribution manifold with
4, 6 or 8 line process header

e Liquid return line to
delivery cabinet
eliminates stagnant
material

« Communication to
process tool w/ E — stop
functionality per line

« Small footprint (16"W x 20"H)
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VMB Solutions.....
MFS Surface Mount Technology

Fully Automated VMB:

4 Process Line out
Full cycle purge routines
Fully loaded stick designs

Manual LOTO
HPI

PGI

Regulator
EFS

Filter

LPV

LPI

Touch screen PLC controlled

Control at bottom

» Screen in door
e Tiltupto45 ©
e 7.4 inch monochrome

Only 16 inches wide Confidential



BSGS Solutions ......

Over 40 systems installed upto 1,000 SLPM

CI2 / HCI/ NH3 / NF3 / N20 / SF6 / SiH4
1 #

Fully integrated...

e Source cylinders
— Ton
— Tube trailer

« Cabinets for
— Purification
— Pressure Regulation
— Heating
— N2 Purging
— Combination Systems

« Control and Interlock System
— HMI Interface
— Feedback control
— Heater control
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Multi Flow Substrate (MFS ™)

Surface Mount Technology
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Introduction

In order to appreciate the
capabilities of Matheson
Tri-Gas’ newest gas &
liquid delivery systems, we
need to first look at the
enabling building block
from Matheson Tri-Gas
called the “Multi Flow
Substrate” or MFS.
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MFS Benefits

Minimized Component Count

Smaller Footprint

Better Purgability

Top Mounted Serviceability

Enables 2" or 3" Process Gas / Vacuum / Purge
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MFS
PRODUCT APPLICATIONS
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Cylinder Filling

\_Y_I

Valving: Only 4 cc’s
* Process Shutoff of purge
 Vacuum volume

« N, Purge
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OEM Gas Stick # 1 w/ MFC

Results in:

* Single gas stick
» Top Mounted Components
* Inlets
Process In
N2 Purge In
» QOutlets
Process Out

Vacuum Out Confidential



MFES Technology
Summary

* Minimizes
— Valve stick complexity
— Number of valve sticks
— Internal purge volume
— Weld and mounting points

* Improves

— Maintainabillity

— Ease of component removal and replacement
* Meets SEMI standards
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Inverted Micro-Bubbler
(IvMB)

“Turning Bubbler Technology
Upside Down”
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Industry Requirements

Safe operation following all SEMI Guidelines
Consistent delivery of precursor vapor
Designed for UHP standards
No contamination contribution
— Materials compatible with precursor material
— High leak integrity
Small size envelope
Reliable — minimizes unscheduled downtime
Price competitive

No bubbler changeouts (especially in the cleanroom) -
minimizes scheduled downtime
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Revolutionary IvMB Design

By inverting the basic design of

Confidential

metalorganic bubblers, MTG’s
IVMB:

Reduces valuable gas panel area
Expands bubbler functionality
Complete pneumatic control

Operates from sub-atmospheric to
elevated dome pressures



Expandable Design
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No practical size limitations
— Bulk vapor delivery
— On-board gas panel

Integrated Multi-Flow
Substrate technology
provides a compact design

Expandable in size and/or
number of mini-bubblers it
can support



Process Tool IvMB

-V SEMI:

- Alkyl delivery
TMGa / TMAI

SILICON SEMI:

- Liquid Precursors or
Deposition Materials

Silcore ™
TCS
GeCl4 |/ SiCl4
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IVMB Integrated Delivery System
(Rohm Haas VAPORSTATION ™)

Features and Benefits

— Output: constant concentration
binary gas mixture of precursor
and carriergas

— Continuous TMGa supply to 5-6
MOCVD reactors

— Output flow: determined by
demand, max 5,000sccm.

— Output pressure: Adjustable
7psig to 35psig
— Carrier gases: H2, N2, Ar

— Precursors: TMGa, TMAI and
TMIn (not continuous operation).

— Operation: continuous operation
for liquid precursors. No
downtime for bubbler change.

— Automated cylinder change
— 15 kg TMGa cylinders
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IVMB Summary

IvMB has set new standards for functionality...

— Increases process stability

— Increases reliability

— Increases tool uptime

— Decreases gas panel size

— Eliminates open bath chiller/heater units

— Eliminates bubbler change outs in the clean room
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Silcore®
Liquid Delivery System

Silcore®, Epsilon® and ASM® are registered trademarksof ASM America, Inc.

Voltaix® is a registered trademark of Voltaix, Inc.
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Why the MTG Silcore LDS?

Co-developed with ASM America, the original manufacturer of
the Epsilon

MTG iIs working closely with Voltaix, regarding safety and global
distribution

Proven experience:

— ASM Demo Lab since 1Q/03
— 3 European installations

— 3 USA installations

— 2 Asian installations
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Features & Benefits

Provide uninterrupted supply of Silcore to the micro-bubbler in
the ASM Epsilon tool

Supply up to six separate Epsilon tools from one cabinet and
distribution manifold

Eliminate contamination of Silcore from source cylinder to micro-
bubbler

Uniquely designed to safely deliver Silcore — a pyrophoric
material

Safely allows an operator to change out a cylinder of Silcore via
automated purge and process control

Minimize Silcore material loss
Reduce system start-up time
Meets SEMI, UFC, UBC and CE safety codes
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Silcore Supply Schematic
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Standard
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NANOCHEM SideCar — EP ™
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NANOCHEM SideCar — EP ™
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Matheson Tri-Gas, Inc.

1ISO 9001 — 2000 Certified
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Electronics Equipment: Gas Cabinets

Manufacturing Capacity:
20 cabinets per week
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Equipment Technology Center

72,000 Sq Ft
Overall

30,000 Sq Ft
Manufacturing

3,200 Sq Ft ISO
Class 4 Clean
rooms

Expandable
Island Design
Hot DI Water
System

NANOCHEM
Purified Argon
and Nitrogen
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UHP Welding Operations

ISO Class 4 Protocol
800 Square Feet
10 Welding Stations
Purified Argon

— < 10 ppb total

impurities

100% Weld
Inspection

Latest Welding
Technology

— ARC 207
Systems
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UHP Assembly / Certification

ISO Class 4 Protocol
800 square feet
Panel Assembly

— 6 Stations
Certification

— 02 <10 ppb

— H20 < 10 ppb

— Particles

<lcuft>0.1
micron

Helium Leak Test
— 1 x10 -9 scc/sec
Mass Flow Meters

— 10 sccm to
1,000slpm
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Final Test and Assembly Area

ISO Class 8

1,600 sq. ft.

Panel Installation
Controller Operation
Full System Checkout
Final Quality Inspection
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What can we do for you?
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Gas Distribution Systems
Cabinets
VMB'’s

Inverted Micro-Bubbler
Technology

Liquid Delivery Systems

Process Enabling
Purifiers

MFS Surface Mount
Technology

UHP Manufacturing



