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AAF Introduction

International AAF Asia

AAF International, the world’s largest manufacturer of air | AAF Asia was first established in
filtration solutions, operates production, warehousing and | 1972, Singapore. The headquarters
distribution facilities in 22 countries across four continents. | is in Malaysia with three hundred
With its global headquarters in Louisville, Kentucky, AAF | employees, production office and
International is committed to protecting people, processes | Research & Development Center.
and systems through the development and manufacturing | AAF Asia is composed of Malaysia,
of the highest quality air filters, filtration equipment and | Thailand, Singapore, Australia,
contaminent housings available today. Our company offers | Indonesia, India, Middle East and
comprehensive, innovative air filtration solutions designed | distributors from New Zealand, ;
to remove and control airbome particulates and gaseous | Pakistan, Bangladesh, Vietnam and LI
contaminants in residential, commercial, industrial, clean | PhilPPINes. AAF Asia has occupied r WILLIAM REED ENGINEERING CO.
room, transportation and nuclear power applications. AAF an advantageous pOS',t'On, in Asian V

. . ) : ; market and has maintained the
International is supported in our international ventures ; e e

. leading position in the filter industry.

through the resources of our parent company, Daikin
Industries Ltd., based in Osaka, Japan, a diversified interna-
tional manufacturing company and a global leader in air
conditioning.

Reed Air Filter in 1921

Our Rich history

While AAF is an international company, our global headquarters remain in Louisville, where it was founded in 1920. Bill Reed, a skilled
engineer and entrepreneur, developed the Reed Air Filter in 1921. This creative filter solution for the automobile industry would establish
the foundation for what is today a global leader in air filtration. His concept was so successful, Reed joined forces with seven other firms
to create American Air Filter Co. in 1929.

Looking to the Future

In September 2016, AAF further demonstrated our commitment to revolutionizing air filtration with the opening of our Clean Air Innovation
& Research Center in Jeffersonville, Indiana. The center represents a significant advancement in research, development and testing
efforts for both AAF and the global air filtration industry. Our Clean AIR Center engineers and scientists are bringing the next generation
of high-performance air filtration products and equipment to market.

A pioneer in clean air innovation for nearly 100 years, AAF is just getting started. With our combined resources and expertise, we'll
continue to lead global initiatives that increase productivity, improve processes and protect public health for the next 100 years.
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AAF—Microelectronics Industry
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AAF International has made continuous efforts in developing its innovative
products for more than 90 years. We always stand at the forefront to meet
all kinds of needs of air filtration development for microelectronics industry,
and constantly improve process quality, protect equipment environment
and personnel. Our filters are known to maintain high efficiency, low
pressure loss and minimum maintenance requirements for a long time.
Moreover, its lower energy consumption also reduces the overall operation
cost and provides sustainable development solutions for the enterprise,
and has provided reliable performance products with the rapid develop-
ment of the semiconductor industry in the past decades. We have always
set high standard requirements for ourselves and never stuck to the usual
standard solutions. Therefore, we have maintained a leading position in
the global market. The unique overall clean air idea can help you cope with
the severe challenges in the production in the semiconductor manufac-
turing industry.

The quality inspection of the HEPA/ULPA filter can fully ensure that it
complies with clean room air quality standards. It can successfully apply
its rich experience in the AMC filter in the semiconductor manufacturing
industry to FPD, wafer manufacturing, and new energy fields, and its
solutions are for a variety of gas molecular contaminants in many
processes.

We serve the leading semiconductor, microelectronics, flat panel display,
hard disk storage and photovoltaic equipment enterprises in the world. In
the past 20 years, AAF Asia has also provided a large number of filtration
products and technology supports for the development of Asia’s micro-
electronics industry.
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Clean Air Solutions in Microelectronics Industry

Industry Introduction

With the continuous development of science and technology, the production of electronic products is changing rapidly. Modern electronic
products require miniaturization, precision, integration, precision and high reliability. Let’s take the mobile phone and personal computer
as an example, the production of the used integrated circuits, electronic components and the assembly process require strict controlled
conditions, especially the production of integrated circuits. Microelectronic technology is the key technology in the field of information
technology, and it is the technical basis for the development of the electronic information industry and all kinds of high technology.

« Intergrated Circuit (IC)

China’s intergrated circuit has a market scale of USD 182 billion, which accounts for half of the global semiconductor market. In the
semiconductor industry, advanced manufacturing technology is undoubtedly a magic weapon. Every OEM and chip factory will always
pursue new technologies at all costs. When the 10nm process is mass produced and popularized, all manufactuers are working on
7nm and several major wafer manufacturing enterprises in the wolrd will comprehensively achieve the mass production of it in 2018.

The manufacturing process of IC is varied, complex and difficult technically. A series of key technologies and processes must be com-
pleted in the dust-free workshop with constant temperature, constant humidity and super cleanliness. The production of integrated
circuit has very critical requirements for the cleanliness of the environment. Meanwhile, AMC has become the most concerned pollution
problem in the integrated circuit manufacturing process. Its control will directly affect the yield of products.

The increasing cost of Flawless shading film used in the process of DUV (deep UV) lithography and even EUV (extreme ultraviolet litho-
graphy) puts pressure on the inspection equipment or pusher and other facilities and critical microenvironment, air particulate matter and
AMC pollution control.

More than Moore’s law
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- Flat Panel Display (FDP)

Flat panel display (FPD) has become the mainstream of the
future television, representing the general trend. There are
many types of flat panel displays, by which display medium
and work principle, can be classified into liquid crystal display
(LCD), plasma display panel (PDP), light emming diode (LED),
organic light emming diode (OLED), field emission display
(FED), projection display, etc.

Under the new market structure, global panel manufacturers
have new enthusiasm for the investment in the production of
high-generation LCD panels. Especially the 10th generation
and above ultra-high-generation LCD panel production line
has become the new investment target for many panel
makers. Active Matrix/Organic Light Emitting Diode (AMOLED)

There are mainly three processes for the production of AMOLED,
back plate segment, front plate segment and module segment:

1. Process flow chart of drive back plate S

) Plain glass substrate € Film forming ) Photoresist coating &) Exposure
Process repeated 12 times ‘
& - L
() Back plate output ) Stripping © Etching ) Development

2. Process flow chart of organic coating segment
p————
Evaporation i b
v gy — S —
—_—

is known as the next generation display technology; TFT-LCD © Seaning of TFT @) Metal mask sheet € Organic vapour plating
panel production needs to be carried out in highly clean

environment, and the air cleanliness of most production areas

is ISO5 level, and the local part is required to be controlled Encapsulation  atakaaby

according to ISO4 level. Due to the large scale of the clean process M/ . W .

workshop for the production of TFT-LCD (3370mm x
2940mm), and the relevant operation air volume is very large.

Therefore, pollution control optimization and energy saving has 3. Process flow chart of module segment

become a priority in the TFT industry.

) Cover glass cleaning &) Cover glass coating () Encapsulation

__i;‘./ - _ff:_ -

Comparison of the cutting slices between Generation 8.5 and Generation 10.5 LCD panel

e Cutting 9 Panel test 6 Partial paste
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For high concentration particles and chemical substances

75" 2 6

released by the large process equipment in the production of
85" P 3 AMLOED, AAF can provide comprehensive solutions, optimi-
zing the particle filtering scheme and helping the owner achieve
the best total ownership cost; AAF provides BOE with 100,000
FFU’s, saving USD 20 million energy cost and reducing 200,000
- New Energy tons of CO2 emission annually.

Photovoltaic is the abbreviated form of solar power system. It is a new type of power
generation system of using the photovoltaic effect of solar cell semiconductor materials to
directly convert the solar radiation energy into electric power. It operates in two ways,
independent operation and grid-connected operation.

The industrial chain of photovoltaic power generation, from upstream to downstream,
mainly includes polysilicon chips, silicon chips, battery chips and battery components. In
the industrial chain, from polysilicon to battery components, the technical threshold for
production is getting lower and lower, especially in the production of high purity poly-
silicon chips, the industrial high purity polysilicon chips produced with the silane
method will generate a large amount of hydrofluoric acid. How to ensure the normal operation of the filtration system in hydrofluoric acid
conditions is a key factor in improving the yield of the product. At the same time, a large number of corrosive gases are produced in the
photovoltaic industry. To ensure the normal operation of the filtration system and eliminate the corrosive acids (hydrogen chloride, hydro-
fluoric acid, etc.), AAF can provide the corresponding solutions, the filtration system and corrosion detection system, measurement with
the gas analyser to ensure the corrosion level is maintained within the acceptable range of the industry.
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Control of Pollutants

Particulate Matters

The size of integrated circuit components pro-
duced in the semiconductor industry has
become increasingly small, and many compo-
nents are integrated into a small chip. There-
fore, in the manufacturing process, the intro-
duced contamination sources (including dust,
metal ions, various organic compounds, etc.)
must be prevented because these contamina-
tion sources can lead to the deterioration of
the performance of components and the
reduced product yield and reliability. So the
manufacturing of integrated circuits must be
carried out in a clean environment in order to
isolate contamination sources and silicon
chips as much as possible.

« Contaminants

Substances introduced in the manufacturing
of microelectronics that reduce the yield and
electrical performance of the chips and are
not expected to exist. They include particles,
metal ions, chemicals, bacteria and static
electricity.

- Particles

Particle contamination is a major contributor
to the yield loss. The size of particulates must
be smaller than 1/10 of the minimum feature
size on the component particle per wafer per
pass (PWP): the number of the particles intro-
duced into the silicon that exceed a certain
key dimension. For the particle detection, the
laser beams are widely used to scan the
silicon surface and detect the light intensity
position of the particle scattering.

The cross section of human
hair is about 60 to 90um

Particle size um

100,

10

0.1

0.01

Sneezing particle

Spores

\( (\\( (( ( ’ Bacteria

Suspended dust particles

o,
°® Viruses

00®®

90um

The diameter of the hair is about

0.18um

— 500

500 times the feature size of the
smallest integrated circuit.

Feature size of minimum integrated circuit = 0.18um
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S RlelglY Movable lonic Contaminants (MIC)

The metal ions present in the materials have a strong mobility in
the semiconductor materials that can harm the chip. Even if the
components passed the electric performance test and are
transported, MIC can still move in the components, affecting
electric performance and long-term reliability. The MIC problem is
most seriously manifested in MOS components. It will cause
structural defects of oxide, polysilicon gate, increase of leakage
current of PN junction, decrease of the lifetime of minority carriers,
and change of threshold voltage.

Sources of Metal lons:

Chemical solution: they exist in the vast majority of chemical sub-
stances.

The process of microelectronics manufacturing: metal ion pollution
caused by ion implantation, between 1,012 and 1,013 atoms/cm2.
The reaction between chemicals and transmission pipelines and
containers: carbon monoxide can react with other elements in
stainless steel, nickel gasket and gas transmission system, and gene-
rate tetracarbonyl particles of nickel, which are distributed on the
surface of silicon wafer.

The Way to Attach to The Silicon Wafer:

They exchange charge with the hydrogen atom on the surface of
the silicon wafer and are bound to the surface of the silicon wafer.
It is difficult to eliminate this kind of metal impurities. When the
surface of the silicon wafer is oxidized, the metal impurities will
enter the oxide layer.

« Chemical Substances » Bacteria

In metal ions, Na is the most common and most mobile. It must be
the primary focus to control and must be <10 atoms/cm?.

Heavy Metal Alkali Metal

Ferrum (Fe) Natrum (Na)

Cuprum (Cu) Kalium (K)
Aluminum (Al) Lithium (Li)
Chromium (Cr)

Wolfram (W)

Titanium (Ti)

lon pollution changes the electrical properties of the wafer

Electron
conduction

-V,
Source ?
B

« Static Electricity

The chemical reagents and water used in
the process may be contaminated with
trace substances that affect the chip pro-
cess. They may lead to the unwanted
etching of the wafer surface, the forma-
tion of compounds that cannot be
removed on the surface of the compo-
nents, or the uneven process. They are
the third main pollutants in the field of
microelectronics.

Organic substances formed in the water
system or on the unregularly cleaned sur-
face. Once they are formed on the sur-
face of components, they will become
granular contaminants or introduce metal
ions that are not expected to exist to the
surface of the device.

Electro-Static Discharged (ESD) is also a
kind of contamination. Static charge is
delivered without control between two
objects, which may damage the chip.
More importantly, the electric field
generated by the charge accumulation
will attract charged particles or polarize
and attract neutral particles to the
surface of the silicon wafer.



Definition of the Contamination Source of AMC

(Airborne Molecular Contaminants)
« SEMI F21-1102

For the microelectronics manufacturing industry, the chemicals in the air that harm production process and products and reduce the
product yield are called “airborne molecular contaminants”, AMC for short. AMCs are much, several orders of magnitude, smaller than
particles. They cannot be removed by HEPA and ULPA at all. Semiconductor Equipment and Materials International (SEMI) officially
released SEMI F21-95 Standard (1996 Edition), and the revised version of the SEMI F21-1102 Standard (2002 Edition) for Classification
of Airborne Molecular Contaminants in the Purified Environment. In the standard, the AMCs are classified into four categories, acids,
alkalis, condensable materials and dopants. The magnitude combination of each category produces a classification of the description
environment. The name of each category begins with the letter “M”, followed by the first capital letter of the category name, A, B, C,
and D.

Acid gas Ext | h | Commonly contaminated metas, hard clsks, wafer Abnormal welding of Installati ¢ acid
(HF,HCIH SO4 H,PO,- = demtaf e emlc?s I Sutace conanin,ceicalprtorsst aluminum/copper wiring, nstaia '?]n © a(;'f " c
cl, NOX,SOx) ust-free room, &1C. i st parics, Hzeperomenn  element impedance anomaly "eMOVing ehemical filter

Base gas (NH,, organic NH,OH-H,O, can easily Easy to have neutralization Installation of alkali

2 MB amines, ammonia hydrolyze and separate reaction with H+ in Bad lithography e S——_———— - IC
compounds) out NH4+. chemical photoresist 9

Condensables: VOCS, Easy to attach to the CVD fim on  Abnormal LQD dlsplay, fore\gn bgdy‘ Inst.a\lat\on of \/QCS removing ATD-GC-MS

3 MC Slorens Gas Sealant, polymer the surface of wafer/glass, and the  and defective Gate oxide fimwith ~ chemical filter, sealing reagent-free ICP-MS
occurrence of Haze phenomenon poor voltage withstanding operation outside the dust-free room
Release of boron and HF o

4 MD Dopant (B, P) boron . ion in the glass fiber fiter, Wafer surface contamina-  Abnormal critical Usﬂet an act|v§ted Cfarbon

particle (BZOS)’ BF3 Gas release of reaction between tion, impedance change voltage i, @Ir 2l O.ron— &2 ICP-MS

BPSG-related materials and HF HEPA filter

*AMC Classification Lin Compliance with SEMI F21-1102 Standard
Acid AMC (MA), Alkaline AMC (MB), Condensable AMC (MC) and Dopant AMC (MD)

» MA acid corrosiveness materials: Their chemical reaction produces positive charge, such as HF, SO2, HCI, HBr, CI2 and so on.
» MB alkali corrosiveness materials: Their chemical reaction produces negative charge, such as NH3m CH3NH2, [(CH3) 3N], morpho-
line, etc.
* MC condensables is a kind of chemical substances that can be deposited on clean surfaces (excluding water, such as silane, esters,
di-tert-bu-tyl-m-cresol and macromolecular hydrocarbons.
» MD dopants, a kind of chemical element, that can change the electrical properties of semiconductors, such as boron (Be), phos-
phorus (P), arsenic (As) and other compounds.
The name of each category should represent the maximum gas phase concentration, which is expressed as an integer of pptM (pptM
1x10-12).

SEMI F21-1102 Classification System for Four Categories of Gas Phase Contaminants

AMC Concentration Grade
Classicatir
Acids MA-1 MA-10 MA-100 MA-1,000 MA-10,000
Alkalines MB-1 MB-10 MB-100 MB-1,000 MB-10,000
Condensables MC-1 MC-10 MC-100 MC-1,000 MC-10,000
Dopants MD-1 MD-10 MD-100 MD-1,000 MD-10,000

*pPptM ((parts per trillion Molar) 10 to 12 trillionth mole) is used as the concentration unit



ITRS International Technology Roadmap for Semiconductors

ITRS was initiated by five main chip manufacturing areas, Europe, Japan, Korea, Taiwan and the United States. The purpose of ITRS is
to ensure the performance improvement of integrated circuit (IC) and IC products based on cost effectiveness, so as to sustain the
health and success of the semiconductor industry.

(S IY*" N T Orgaric compounds

The total amount Volatile organic

ITRS recommends AMC concentration for the . o Total organic acids . Condensable
semiconductor manufacturing industry, unit ppb (v).  ©f inorganic acids, e %s formic Total alkaloids  compounds (GCMS organic matters
T ; 3 ; such as HCI, HF, (such as NH retention time > PGMEA and ethyl . }

gical level: flash 1/2 pitch 25nm line width, H.SO . HNO acid, acetic acid, 3! b fitted int EGEiE (boiling point
DRAM1/2 pitch 36nm line width, MPU physical grid 290, - lactic acid NMP, TMA) enZene, Titted Into defined by SEMI
g g . NOXx& H,S are not actic acid) hexadecane for
22nm line width (updated in 2012) consizd rod el ] >150°C)
Clean room air: photolithography scanner 5 2 20 26 5 Unrelated
Wafer environment: photolithography scanner 0.05 0.02 0.2 0.26 0.05 Unrelated
Clean room air: coating developer and inspection tool 2 2 2 Unrelated 5 1
Wafer environment: coating developer and inspection tool 0.2 0.2 0.2 Unrelated 0.5 0.1
Mask storage area and exposure area 0.2 0.2 0.2 Unrelated Unrelated 0.1
Self-aligned polycrystalline silicification 05 Unrelated Unrelated Unrelated Unrelated
Exposure wafer processing (aluminum bonding) environment 0.5 0.5 Unrelated Unrelated Unrelated
Exposure wafer processing (aluminum bonding) environment Unrelated Unrelated Unrelated Unrelated Unrelated
Grid, furnace tube wafer environment Unrelated Unrelated Unrelated Unrelated Unrelated

Table 6: ppb (V) AMC concentration recommended by ITRS for semiconductor manufacturing industry

ITRS recommends AMC concentration for the The total amount  Insoluble compounds Total metal Dopants
?Z@%%%ng@:rlécgﬁlﬁ?;ﬁ”g%gg#??&m‘;g&? d(t\r/w)' oy Total sulfur of other corrosive  (organic compounds (atoms/cm? (atoms/cm?

. B N . . 2 compounds ases, such as O, with elements except  deposition per deposited each
DRAM1/2pitch A36“”F line width, M.PU plysie @it ? ° and Cl : C,N, O, etc.) ° wafzr er Wgek) Wa?er er week)
22nm line width (updated in 2012) b b I\ O B, p p

Clean room air: photolithography scanner Undefined ?ﬁgﬁj;@déggggjn?g Undefined 0.1 Unrelated Unrelated

Wafer environment: photolithography scanner Undefined Contained in acids and Undefined 0.1 Unrelated Unrelated
insoluble compounds

Clean room air: coating developer and inspection tool Undefined ?ﬁgﬁjg@ﬁmﬁgiﬂg Undefined Undefined Unrelated Unrelated

Wafer environment: coating developer and Undefined Contained in acids and Undefined Undefined Uliiekias] Uliiekias]
inspection tool insoluble compounds

Mask storage area and exposure area Undefined ?ﬁ;;ﬁjgi%g;ggin?s Undefined Undefined Unrelated Unrelated
Contained in acids and

Self-aligned polycrystalline silicification Undefined insoluble compounds Undefined Unrelated Unrelated Unrelated

Exposure wafer processing (aluminum bonding) environment 1 2.5 1 Unrelated Unrelated Unrelated

Exposure wafer processing (aluminum bonding) environment Undefined Undefined 1 Unrelated Unrelated Unrelated

Grid, furnace tube wafer environment Unrelated Unrelated Unrelated Unrelated 10 10

Table 6 (Continued): ppb (V) AMC concentration recommended by ITRS for semiconductor manufacturing industry

AAF’s chemical filter products can be mainly applied to wafer manufacturing and intergrated circuit manufacturing. AAF can provide an
overall solution for lithography process to meet the requirements of coating development process. Chemical filters can be matched with
PTFE filters, which can be used in the lithography machine to provide maximum protection for core tehcnology production.

AAF’s chemical filter can be applied to wafer, SOI, optical device, photomask, hard disk magnetic head, flat panel display and solar panel
areas.



Definition of the Contamination Source of AMC

ISO 14644-8. 2013

ISO 14644-8 Air Cleanliness Classification by Concentration of Chemicals [ACC]: 2013-2-15. This version re-defines the classification of
air cleanliness in the clean room and related controlled environments by the concentration of chemicals in the air. Meanwhile, it indi-
cates the maximum allowable concentration of a particular chemical or a group of chemicals. In the classification of air cleanliness by
the concentration of chemicals, the air cleanliness class is expressed with the hierarchical descriptor, “ISO-ACC”, which replaces the
previous ISO-AMC-Class N (X). The new standard is described as follows:

@ Air Chemical Cleanliness
@ Class according to ISO-ACC, logarithm of the concentration Cx (g/m?), ranging from O to
ISO-ACC  ClassN [X] -12 (1 to 10"?g/md) N=log, [Cx]

DO @© O @ It is a chemical substance or a group of chemical substances, including acid (ac), alkali
(ba), biotoxin (bt), condensable substance (cd), corrosive substance (cr), dopant (dp),

organic matter or total organic matter (or), oxidant (ox), etc.

The Application Area of AMC Control

The air conditioning unit used in the semiconductor manufacturing No matter which air treatment system it is, chemical filters can
clean room is a large industrial unit that can handle a large amount be used in different locations. Basically, the characteristics and
of air for pressurization and circulation. The typical clean room sources of contaminants, the layout and design of the clean
HVAC system is composed of the fresh air unit, circulating fan unit room are all factors that determine the best location of the filter

or fan filter unit which supplies air to the clean room, the pipeline
which is used to transport air, the plenum chamber which is used to
distribute air, and the filtration system which is used to clean air
entering the clean room.

and equipment, such as fresh air, circulating air, fan filter
unit/micro unit.

Fresh Air & Return Air

Gas category Concentration HD/CG/MD : : ; . .
(SEMI F21) (Unit ppb) Cassette Canister VariSorb XL VariCel RF/C VariSorb TY VariSorb CE
Condensable volatile el co;fg ntration J J J J J
organic compounds At hich trati
Voc(b p>1 5000) Ig nggen ration \/ ‘/
At low concentration
. . <10 J J J J J
Acid gas tAcids ' '
At high concentration J J
>10
At low concentration
— J J J J J
Alkaline gas NH3 . =
At high concentration
>10 J J

FFU & Cabinet

Gg‘zﬁﬂa}tgg?w Coaaﬁn;rskt)lon Hg;gsiﬁgD VariSorb XL VariCel RF/C VariSorb TY VariSorb CE

At low concentration

Condensable volatile <40 J J J
organic compounds At hich trat
VOC(b p>1 5000) Ig nggen raton J \/ J
At low concentration
. : <10 / J J J
Acid gas tAcids . '
At high concentration J J J
>10
At low concentration
<10 J J J J
Alkaline gas NH3 At high concentration
>10 J J J

‘



Definition of Electronic Clean Room

The Importance of Clean Air

Clean Room is also known as dust-free room, clean workshop, cleanroom and so on. The key control in the clean room is the particle

concentration of dust particles (cleanliness) followed by temperature, humidity, pressure gradient, noise, illumination, etc. The most impor-
tant of all factors is cleanliness which is also the most related to the filter.

Cleanliness classification of suspended particles

selected from clean room and clean area

Greater than or equal to the maximum concentration limit of the
particle size considered in the table
(pc/m3 air concentration limit is calculated according to the
formula in 3. 2)

ISO Class
No. (N)

ISO Class 1
ISO Class 2
ISO Class 3
ISO Class 4
ISO Class 5
ISO Class 6
ISO Class 7
ISO Class 8

ISO Class 9

0.1um 0.2um

10 2
100 24
1000 237
10000 2370
100000 23700

1000000 237000

0.3um

10

102

1020

10200

102000

0.5um

35

352

3520

35200

352 000

3520000

35200000

Tum 5um
8
83
832 29
8320 293
83200 2930
832000 29300

8320000 293000

Note: As a result of the uncertainty of the measurement process, three effective
data are required to determine the concentration level.

Comparison of Various International Standards:

particles/m?®
3

Airborne particle concentraton, C,,

Com 10% 10,1700

0.3

1.0

Particle size, D, in pm

5.0

St St British Standard | Australian Standard| French Standard | German Standard International Japanese Standard
Standard Standard Standard

Standard 209D

1
10
100
1000
10000
100000

M2.5
M3.5
M4.5
M5.5
M6.5

Standard 209E

BS5295

< X ¢« ®© m O O

AS1386

0.035
0.35
3.5
35
350
3500

AFNORX44101

4000

400000
4000000

VDI2083

~N OO O B~ W N

14644-1
1

© 0o N O O b O N

JACA24

1

o N o o »~ 0N
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Definition of Electronic Clean Room

Form of Electronic Clean Room

1. According to the production process R —
requirements of the electronic products, air 1SO5 Class 6i
cleanliness and plane or space layout i
requirements, the layout of the clean rooms L’r::’”;_’;’
in the microelectronics workshop usually R N
. | | | — r—-—
includes the tunnel or harbor type, open ! A
type and island layout. R }

L

al rm——=n

J1so
IS

*|SO Class 2.

Open Clean Room

Bay Clean Room

. ISO
Class 7

.1SO O
Clags3—_Clags 5

|
*ISOClass3 |

lass 5

(<150 Gl &

Island Layout

2. Clean room classification by airflow

« Unidirectional airflow clean room

* Vertical unidirectional airflow clean room

Air flows from the top to the ground at a certain speed
(0. 26m/s to 0. 5m/s). Purification time of the vertical
unidirectional air flow in general is only a few seconds.
This type of airflow can create airflow of ISO14644 Class
5 and above. Vertical unidirectional airflow has high
initial investment and operating costs, so its area is
reduced as much as possible in the clean room
engineering design and the vertical unidirectional airflow
is used where it must be.

The horizontal unidirectional airflow refers to the clean
airflow flows from the air supply wall to the air returning
wall at a certain speed (0. 25m/s to 0. 5m/s) this type
of airflow can create airflow of ISO14644 Class 5. Initial
investment and operating costs of horizontal unidirec-
tional airflow are generally lower than those of the
vertical unidirectional airflow. The important application
fields are generally the horizontal unidirectional airflow
which is used in the Stocker area in the Array, Cell and
CF workshop of TFT-LCD in these areas, FFUs are
installed vertically.
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» Non-unidirectional airflow clean room

» Mixed airflow clean room

* Non-unidirectional airflow clean room

The non-unidirectional airflow clean room, also known as mixed airflow
clean room. According to the type of return air, the airflow is classified into
the top supply and bottom return, the top supply and underside return, the

top supply and return types.

(a) Top supply and

bottom return

n HEPA

/N
N\
P N

(b) Top supply and
underside return

(c) Top supply and

return

* Mixed airflow clean room

It is the flow pattern of combining vertical unidirectional airflow and

non-unidirectional airflow in a clean room.




Microenvironment

Microenvironment is used as physical barriers to isolate key production areas from contamination and provide the best quality air for
them. The air quality requirements outside the isolated area are not as high as those for the microenvironment. Microenvironment is
also an isolator, and is the specific application of isolation technology in engineering.

Clean room
ISO Class 6
0.45m/s

O C:D:>
AR ERRERE
Microenvironment
ISO Class 3
0.4m/s
IS0 Class 6
11| 0.45m/s
1]

b

Fan Filter Unit

FFU:FILTER-FAN-UNITS AN
f— — S— —
SMIF enclosure

(2 A R A A R

SMIF-ENCLOSURE

SMIF container
SMIF-POD

SMIF arm
SMIF-ARM

P49

o
I

Process Equipment

I
[
AR

Direction of Airflow =>

Diagram Showing Microenvironment

The requirement of microenvironment in the diagram is ISO Class
3. In the production area and service area, only ISO Class 6 or
worse air is provided. It can be seen that the design of using the
microenvironment can greatly reduce the air supply volume of the
whole system, which not only ensures the air cleanliness of the
process area, but also reduces the energy consumption. It may be
the most important in terms of reduction in the volume of clean
space and energy saving in the SMIF execution area of the entire
semiconductor facility.

The use of the microenvironment is to isolate the processed
objects such as silicon wafer from the exposed area to avoid
contamination. A carrier can be particularly designed to trans-
port the silicon wafers between the process equipment to pre-
vent the silicon wafers from being contaminated by the external
air in the transportation process. This kind of particularly
designed carrier is “standard mechanical interface”, SMIF for
short. The SMIF/ microenvironment system is the combination
of SMIF and microenvironment to form an independent work
unit. It is composed of the SMIF system, the purification equip-
ment and the enclosure structure.

The SMIF pod is a hard barrier that encloses the process equipment which is similar to a small clean island to isolate the processing
equipment from the external environment. The isolation area of the processing equipment can reach a clean environment superior to
ISO Class 3 (the ULPA filter is installed in the FFU). The SMIF arm provides a way for the wafer box to enter the isolation device environ-
ment through the SMIF access, and there is no pollution from the external environment that may affect the clean environment of the
wafer or the isolation device. The SMIF pod is made up of FFU, structural frame and transparent panel.

12



The Overall Solutions for the Microelectronics Industry

®0 0
MAU/AHU system
o O / ® 0 O

@ AmAire
Coarse panel filter

—)
@ DriPak 2000
Medium efficiency bag filter

® DriPakeNXM
Medium efficiency high performance
bag filter

@ VariCelP VXL
Medium efficiency pleated V-shaped filter

AstroCel®ll
Partition plate-free high
efficiency filter

® MEGAce” |l

High efficiency and low resistance
PTFE filter

@ AsrtoCel®lll / MEGAcel®lll
Large air volume box type high
efficiency filter

@® MEGAcel®l /AstroCel®| HC
Large air volume partition plate high efficiency filter

13



© AstroCel®T™M
Discardable ceiling filter
set

@ FrFUEFU

Intelligent control fan
filter unit

@ Canister
Cylinder chemical filter

® SAAF™ Cassette
Modular chemical filter

® VariSorb XL/TY
High performance
densely pleated
chemical filter

@ VariCel RF
Pleated chemical filter

® VariSorb CE
High performance
densely pleated
chemical filter

® DBS/SAH
Filtrating equipment

® Rru

Self-circulating filter
system

14



Product Introduction

AAF Air Filter Solutions

15

Coarse panel filter

Double-layer moisture-proof paper
frame structure, synthetic fibre filter
paper and other pleated design,
uniform collection of dust, maxi-
mum improvement of filter paper
utilization

@ DriPak 2000

Medium efficiency bag filter

It can be used in humid, high
airflow and large dust load and
widely used in the microelectro-
nics, auto, food processing,
commercial  building  industry,
various industries and ventilation
systems.

© DriPak ®°NXM

Medium efficiency high
performance bag filter

AAF design has a stable tapered
pockets for optimum airflow, with
exceptionally low pressure drop for
extremely low energy use.

O \ariCePV

Medium efficiecny pleated
V-shaped filter

A light and compact filter com-
posed of multiple partition
plate-free cartridges; the maximum
efficiency filter paper can provide
stronger airflow, low resistance,
high dust holding capacity and
long service life. Specially designed
for industrial and commercial HVAC
applications.

@ AstrolCel @l

Partition plate-free high-efficien-
cy filter

H13 to U16, ISO Class 1 to ISO
Class 9 clean rooms, efficiency of
HEPA or ULPA, the end filter at the
air outlet.

® MEGAce”ll

High efficiency and low resistance
PTFE filter

Individually tested microelectronic
mini-pleat filter with an extremely low
resistance and superior mechanical
media strength.

@ AstrolCel®lll / MEGAcellll

Large air volume box type high
efficiency filter

The end filter using the optimized
glass fibre filter paper /ePTFE air
conditioning box.

® MEGAcel®l / AstrolCel®l HC

Large air volume partition plate
high efficiency filter

High dust containing capacity partition
plate filter used in large air volume
places.




© AstroCel °TM

Discardable ceiling filter set
Hermetically sealed and light
weight filter module individually
factory tested for guaranteed high
filtration performance.

FFU/EFU

Intelligent control fan filter unit
Air filter system with fan. It has
been widely used in semiconduc-
tors, electronics, flat panel display
and other places with extremely
strict requirements for air pollu-
tants.

@ Canister

Cylindrical chemical filter

Mainly used in the industrial air
condition box, widely used in
semiconductors, liquid crystal
panels, airports, commercial
buildings, electronic clean rooms
and other ventilation systems. A
variety of chemical filter materials
can be filled in the cylinder filter
to remove the corresponding
gaseous molecular contaminants.

SAAF™ Cassette

Modular chemical filter

Mainly used in industrial and com-
mercial air conditioning unit;
thanks to its special design, it is
widely used in the semiconductor,
LCD panel, paper pulp, sewage
treatment, museums, metallurgy,
petrochemical and other indus-
tries; combined with aluminum
alloy rail groove profiles, with no
gas leakage, it can achieve the
perfect application.

® \VariSorb XUTY

High performance densely pleated chemical
filter

The chemical filter is made of professional filter
material for different chemical gases. It can
remove acid, alkaline, condensable volatile
organic matters and dopant gases. It can be
widely used in the fresh air system in the semi-
conductor and liquid crystal panel industry, and it
can also be used in return air conditioning unit
and HVAC in buildings, schools, theatres.

VariCel®RF/C or VariCel®RF/C Plus

Pleated chemical filter

It is mainly used in industrial and commercial air
conditioning units. It can eliminate odor, odor
gases, volatile VOC organic gases, and ensure
the indoor air quality. It can be widely applied to
offices, office buildings, business centers,
high-grade buildings and residential fresh air sys-
tems.

VariSorb CE

High performance densely pleated chemical
filter

It is made of professional filter material for
different chemical gases. It can remove
acid, alkaline, condensable volatile organic
compounds and dopant gases. It can be
widely installed in FFU, EFU, special
equipment, and lithography equipment.

DBS/SAH

Filtrating equipment

The DBS deep bed filtration system is mainly
used to filter the high concentration harmful
gases in the air. It is used in industrial fields of
heavy air pollution, such as electronic factories.

RU

Self-circulating filter system

Self-circulating filter system is used to filter the
corrosive gas and dust in the circulating air and
it can also provide the clean positive pressure air
through the external air duct to maintain the
indoor positive pressure. It is used in the elec-
tronic instrument workshop of the pulp and
paper plant, the refinery and the chemical plant,
the central control room, the cupboard room
and other places.

16



Definition of Air Filter

The role of air filtration

The control of pollutants is extremely strict in the microelectronics and pharmaceutical industries. To ensure the normal operation of
the clean room, a reliable and stable filter system is needed. The performance of the air filtration system directly determines the effi-
ciency of the removal of air pollutants. For the air that enters the key area, the high performance leakless HEPA filter is needed as the
end filtration device to ensure the required air quality of the clean room. As such, air filtration represents a vital link in the overall indus-
try value chain. The selection of the “total cost of ownership” filter products can not only reduce the operating cost, but also is energy

saving.

Classification of Filters

The type of activities within a particular
electronics processing environment will
determine the level of cleanliness that is
required. To ensure that stringent air quality
levels for safely manufacturing integrated
circuit products are met, a carefully
designed air filtration system is vital. Based
on their performance efficiency, air filters
are classified according to two widely
accepted standards, ASHRAE 52. 2 and
the Institute of Environmental Sciences and
Technology (IEST) Recommended Practice
(RP) IEST-RP-CCO001. European Standard
EN1822 and ISO Standard 29463 are used
as a reference for classification.

ASHRAE 52.2

ASHRAE Standard 52. 2 is the standard for measuring the performance of general
ventilation filters in HVAC, and a laboratory test method is developed. The test
method is used to measure the performance of air filters in removing particles of spe-
cific sizes as the filters become loaded by standard loading dust. The dust is sent in
to simulate the actual conditions of use. The standard defines the experimental aero-
sol. It also provides the efficiency test method for calculating the particles within the
interval of 0. 3-10 um, and the removal efficiency is calculated according to the parti-
cle size. The performance of the filter is expressed with the minimum efficiency report
value (MERV).

AAF offers a broad range of ASHRAE 52. 2 compliant and primary air filters as prefil-
tration to terminal HEPA filters. Choosing the appropriate coarse filter will prolong the
service life of the high efficiency filter.

Performance level regulations and comparison of the European Standard EN779 ASHRAE 52.2 and American Standard

65% 80% 90%

Average Arrestance per
EN779 and ASHRAE 52.2

40% 60% 80%

[ 35% 55% 70% Minimum Required |

90% 95%

Average Efficiency on .4 um particulate per EN 779:2012

(correlates closely with 52.1 Dust Spot) Created by:

Bob Burkhead
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IEST-RP-CCO001

To ensure the highest level of air cleanliness, integrated circuits need to rely on high
efficiency particulate air filters as terminal filters. These air filters are subject to classi-
fication according to IEST-RP-CC001 (HEPA and ULPA filters). This standard covers
basic provisions for HEPA and ULPA filter units as a basis for agreement between
customers and suppliers.

The filters that meet the requirements of IEST-RP-CCO001 are suitable for the clean
air equipment and clean rooms in the ISO 14644 range. These filters have higher
requirements and the efficiency is 99.97% or higher.

In IEST-RP-CC001 the HEPA filters are classified and the structural levels of the
filters are also divided.

the specified capability stipulated in IEST-RP-CC001 and EN1822

IEST-RP-CC001 EN1822
Filter g ' Gross value Local value Filter  Particle size Gross value Local value
performance F;arttlcles!ztla of ‘ o 5 o ~ performance  of test 5 e —— -
evels €St particles Efficiency % Transmissivity % ~ Efficiency % Transmissivity % ~ Local multiplier levels particles Efficiency % Transmissivity %~ Efficiency % Transmissivity % Local multiplier
H10 MPPS 85 15 - - -
H11 MPPS 95 5 - - =
H12 MPPS 99.5 0.5 - - -
A 0.3um 99.97 0.08 - - - H13 MPPS 99.95 0.05 99.75 0.25 B
B 0.3um 99.97 0.03  Double air volume penetration test
E 0.3um 99.97 0.03  Double air volume penetration test
0.1-0.2um or . B .
H 0.2-0.3um 99.97 0.08
0.1-0.2um or ' ;
0.2-0.3um 99.97 0.03  Double air volume penetration test
C 0.3um 99.99 0.01 99.99 0.01 1 H14 MPPS 99.995 0.005 99.975 0.025 5
0.1-0.2pum or
J 0.2-0.3um 99.99 0.01 99.99 0.01 1
K 01-0.2umor 99995 0005 ©9.992 00008 1.6
0.2-0.3um
D 0.3um 99.999 0.001 99.99 0.01 10 u1s MPPS 99.9995 0.0005 99.9975 0.0025 5
01-0.2umor 99999 0001 99.995 0.0005 5
0.2-0.3um
G 0.1-0.2um >99.9999 0.0001  99.999 0.001 10 u16 MPPS 99.99995 0.00005 99.9998 0.00025 &

Subefficiency and High Efficiency Comparison

ISO29463 filter level Efficiency IEST-RP-CCO001 EN1822
ISO 15E >95% : H11
ISO 20E >99% -

ISO 25E >99.5% - H12
ISO 30E >99.9% -

ISO 35H >99.95% - H13

g >99.97% AB,EH, -

ISO 40H >99.99% CJK)

ISO 45H >99.995% K H14
1SO 50U >99.999% D

1SO 55U >99.9995% F Ui5
1SO 60U >99.9999% G

1SO 65U >09.99995% G u16
ISO 70U >99.99999% G

18



Classification of Air Filters for General Ventilation

Different areas have different standards for classi-
fying the air filters for general ventilation. In the
United States ASHRAE 52.2 is the dominant stan-
dard in Europe EN779 is implemented in Asia
and the Middle East, both standards are used.

EN779:2012

The EN779: 2012 Standard defines the perfor-
mance of air filters for general ventilation. Air filters
are classified into three categories: coarse,
medium efficiency and high and medium efficiency
filters. The average arrestance and the counting
efficiency range of each filter level are set accor-
ding to the different categories. In addition, the
medium efficiency filters also need to meet the
minimum efficiency (ME) requirement, namely, the
lowest value of initial efficiency for 0.4um dust
particles, the efficiency of the whole test loading
process and the efficiency of electrostatic elimina-
tion in the three different tests.

AAF provides a wide range of energy-saving air
filters that conform to the EN779:2012 Standard,
from coarse pre-filters to medium and high
efficiency last stage filters. The selection of appro-
priate pre-filters will determine the cleanliness of
the air that flows through the last stage filters and
can prolong the service life of the filters.

UL

®

All AAF filters are UL 900 Classified Filters.
http://www.ul.com/

Alr filter classification standard EN779:2012

Category Filter Level Final Pressure
Drop (Pa)

Coarse 250

G2 250

G3 250

G4 250

Medium Efficiency M5 450
M6 450

Medium and F7 450
High Efficiency F8 450
F9 450

AAF EUROVENT Certification

EUROVENT is an official authority in Europe. It certifies the perfor-
mance level of medium efficiency and medium and high efficiency
(filter level M5 — F9) air filters sold on the market. The filtration efficien-
cy, operation resistance and energy efficiency filters have been
certified by EUROVENT to ensure the performance of the delivered
products is verified by third parties independently.

For more information about EUROVENT certification and an overview
of the certification of AAF air filters, please login : www.eurovent-
certification.com

EUROVENT
CERTIFIED
PERFORMANCE

AIR FILTERS CLASS M5-F9

www. eurovent-certification.com

DriPak® NX detection report

ENERGY RATING RS 4/C/001-2015:

e

‘

DriPak® NX Medium Efficiency Bag Filter

Pa

450
ENERGY RATING RS 4/G/001-2015,

Dust holding capacity

« - == m
[0 4 F7
Average Arrestance (Am) % | Average Counting Eficiency (Em) % Minimum Efficiency %
For Artificial Dust For 0.4um Particles For 0.4um Particles
50 < Am < 65 - -
65 < Am < 80 - -
80 <Am < 90 - .
90 < Am - -
= 40 < Em< 60 -
= 60 < Em< 80 -
- 80 < Em< 90 35
- 90 < Em< 95 &5
- 95 <Em 70
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Real Performance Measurement-ISO16890 Replacing EN779:2012

IKZS@«O The International Organization for Standardization has developed a new standard for testing and grading air filters
A\

for general ventilation

ISO
ePM,,
ISO coarse - PM 10 - dust PM2. 5 - dust PM1 - dust particle
capture efficiency particle size particle size size distribution range:
of PM10 dust distribution range: distribution range: 0.3pumto 1 pm
particles < 50% 0.3umto 10um 0.3um to 2.5um

The exact definition of dust by PM10, PM2.5 and PM1 is rather com-
plex and is not easy to measure. Therefore, the United States Environ-
mental Protection Agency, the German Federal Environment Agency
(Umweltbundesamt) and other government agencies have increasingly
defined PM10 as the dust with the particle size < 10um in publications.
Although there is a deviation from the complex official definition, it has
a small impact on the filter efficiency of dust filters, so ISO 16890 sim-
plifies the definition of PM10, PM2.5 and PM1.

Main differences between EN779 and ISO 16890

10pum 2.5pum

The EN779 filter test
standard only considers
dust particles with a
particle size of 0.4um.

Tum 0.4 pum 0.3 pm

The 1ISO16890 filter test standard considers the particle size

range: 0.3um to 10um.

More Reasonable -
|ISO Measures Real Performance!

The WHO believes that PM10, PM2.5 and PM1 are the most
serious and dangerous dust particles for human beings. These
PM levels are mentioned in the official literature. Therefore, it is
more reasonable to use the grading of PM1, PM2.5 and PM10 for
the filter test method and efficiency classification in the new
standard.

World Health

Organization

<EPA

United States
Environmental Protection

Agency

Umwelt
Bundesamt

German Federal
Environment
Agency

The aerodynamic diame-
ter of dust particles (um)

and the parts they may be  1SO 16890
deposited in the human classification of
body filters

5-10 um  Nasopharynx

3-5pm Trachea

PMio

2-3 um Bronchus

1-2 um Bronchiole

0,1*-1 um Alveolus [s\VE

* 1SO does not define the efficiency of dust
particles less than 0.3 microns.

The smaller the PM. is, the more dangerous it is!
The findings of many studies have shown the effect of PM1 dust particles on health.

The classification of ISO 16890 is based on the deposition of
dust particles in different parts of the human lung.

1

Dust particles with
a particle size less
than 1pm can
pass through the
cell membrane of
the alveoli into the
blood flow of the
human body. , ,

1

The 0.25 10 0.5um
dust particles in the
air are more closely
related to human
health, especially
increasing the risk
of cardiovascular

disease.
))

1

Fine dust particles
enter the human
body, which may
damage the regula-
tion of the human
central nervous

system. , ,

20



Solutions for High Level Purification Areas - AstroFan® FFU

Basic Introduction to FFU

FFU is the abbreviation of Fan Filter Unit. It is an air filter system with fan.
It has been widely used in semiconductors, electronics, food, flat panel % & 4
o E

display, biopharmaceuticals and other fields with extremely strict require-
VT

£
L+

ments for air pollutants.

The clean room with above Cleanliness Class 1000 (FS209E Standard) or

Return Air Chaser
JaseyD Ay uinyey

Class 6 (IS014644 Standard) usually adopts FFU layout, and FFU is also A Supply Air
adopted for the clean air supply in local environment. M

T Do S R
AAF FFUs are exported to all parts of the world. Every day about 1.5 alefelefelel |11 [=]el=]e]e]=

million FFUs produced by AAF provide clean air for human beings, and the
performance of FFU is ranked first in the industry.

Fan CASING FILTER Control System

Classification by Casing

Classification by Fan Type Material Classification by Filter Material || Classification by Control Type
AC (AC system) Galvanise Low resistance ePTFE: Local control: five-speed regulation
MEGACel! I
EC (DC system) Aluminium Cluster control: E-Smart Control System
Traditional glass fibre:
DC (DC system) Stainless steel AstroCel Il EsiDrivers Il AC Control System

Characteristics of EC FFU

More energy-saving

Active PFC technology,
higher conversion

— [ austr

3D impeller design; reduced fluid noise
Patent “soft” commutation technology;
no phase noise

More secure

“Zero” current starting
technology 200V to 270V
ultra-wide voltage design

More reliable

Soft start, soft brake technology;
design of special bearing, shaft-free
current; design of outer rotor

More convenient

Humanized control
system, powerful function
and rapid response.
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AstroFAN FFU: Advantages of EC & DC/AC

« Excellent casing structure design, durable, reducing the resonance caused by
multiple FFUs as much as possible.

Revolutionary filter design, 40% more energy saving than traditional HEPA.
Selected high performance fan with high static pressure under rated air
volume, low vibration, low noise and high efficiency.

Overall performance advantages: low energy consumption; less operating
costs.

« The speed control system can realize local control and AAF’s cluster control
software can realize multi-function control.

The pre-filter and the chemical filter that can remove AMC can be added
according to the customers’ needs.

AstroCel EFU: Advantages

« The ultra-thin casing structure design is suitable for installing on the micro-
environment equipment to meet the small installation environment in the equip-
ment.

« |t can be horizontally or vertically installed. The fixed mode of the filter and the
casing can be applied to many kinds of microenvironment equipment to facili-
tate the installation, operation and maintenance.

Revolutionary filter design, 40% more energy saving than traditional HEPA.
Selected high performance fan with high static pressure under rated air
volume, low vibration, low noise and high efficiency.

» The speed control system can realize local control and AAF’s cluster control
software can realize multi-function control.

The pre-filter and the chemical filter that can remove AMC can be added
according to the customers’ needs.

FFU & EFU Chemical Filters

In the dust-free room, the FFU & EFU chemical filter can be used. According to
the functional requirements for removing AMC, it can be combined with acid
removal, alkali removal and VOCs organic gas removal chemical filter.

Experimental Verification

Electrical
parameters

\oltage and
current
Power and .
power factor Static

pressure We will provide each customer with a
parameter complete set of FFU test data reports on

AIr velocity Filter pressure loss corresponding products.
Uniformity of air External static

velocity pressure

Wind
parameters

In order to ensure the accuracy of the test,
our testing instruments are all high-end
products of well-known brands.

Vibration
test




Solutions for High Level Purification Areas-AstroCel® Fan FFU

How to control AAF’s FFU?

AstroDrive Control System

Th Extensible OP
Superior System Faster Scanning & soitware xtensible OPC

) interface is more Better Compatibility function and pressure
Architecture Speed ) ; e
humanized. difference monitoring

Superior System Architecture

, , , AstroDrive Control System Superior System Architecture
« The AstroDrive system architecture is based on
a high-speed Ethernet switch. Rsags
» Asingle integrated gateway (MGW-S) is direct- Gounol 35 eeesss P Switch
ly connected to 8 groups of FFUs, with 31 4 FFU{Z FFUﬂ il 4 Sorver
FFUs in each group, 248 FFUs in total. Groupt2 8 eeesee qﬁ.’ MGW| STgfﬂP_T
+  The maximum number of FFUs controllable by : FFU{I Fr002 FR01 ’
the AstroDrive system is: 248x254=62992 P E_Client ot
Group08 -'?/ eocsee & ?/
The integrated gateway (MGW-S) may take Frus1 ikl E .
place of the hardware of the original Elisa con- Groupot '? 00000 '? J’ ﬁﬁ-‘ Client 02
trol system, Master Gateway1420 and Slave FFU 31 FFU 02 FFUO
Gateway1421 L ®
a y Group02 -..’ eeeeee iy sif MGW-S 02
5 FFU 31 FFU02 FFU 01 :
Faster Scanning Speed : N 1 E
Group0s -7 eeeeee I T H
+ The scanning period of the AstroDrive control FFU3L FRU02 FrUoL  MGW-S 254
system is 8 seconds.

The software interface is more humanized

» With the CAD vector zooming function, zoom in
and out can be realized at random by using the
mouse wheel.

+ Partition management is more optimized, with e :
cross-area partition available. : P () [ [

* Quick-query function

Presentation of Software Functions

=
aen

Better Compatibility

* Compatible with all EBM BUS protocol fans.
e Can run in most of mainstream versions of
Windows.

Extensible OPC function and pressure difference
monitoring

* The OPC Server can be added according to the § S '
customers’ requirements to facilitate the integra_
tion of the information into the entire information
system through the software.
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MEGACcel® Filter Material Introduction

Energy Saving  Performance Durable

The filtration efficiency of Not easy to break in the
particles is higher process of transportation
(H13-U17) and installation

Secure Reliable

The pollution of the production
process is minimized, and it
does not contain B or P.

Strong adaptability to the Low initial resistance and
environment long service life

20% to 30% more energy Performance reaches the
saving relative to traditional standard under larger air
filter paper volume

The harm to the operator is Resistant to acids, alkalis,
minimized. organic matters, water, etc.

Not easy to break in daily
use

1. Safest MEGAcel HEPA There is almost no chemical volatilization in the

MEGAcel filter.

Chemical  MEGAGel filter Glass fiber _Low boron [ : : :
i S oy filter paper glass fiber filter Y J
composition  paper (wt.%) (WL%) paper (wt.%) o R .
Si (Silicon) )¥107 720 740 B e | al ‘%ﬁ" gmreswest Test conditions:
- I— — i e Air velocity: 0. 36m/s
B (Boron) £ ol Temperature: 25°C
p e & ) -
- = Humidity: 45% to 50%
| (Phosphorus) o ——— iche
Y e <0001 . . ‘ FILTER Chemmal(gg/s rr\W/g)lanhzahon
Ca (Calcium) <0.001 ; o4 -
/?L L o MEGAcel <100
Fe (ron) 20001 Glass fiber 20,000
4 (@) SUCOS Low boron glass fiber 20,000

The volatilization of chemical gases is less than 0.5%
of the glass fiber filter paper.

2. Reliable MEGAcel HEPA

MEGAcel HEPA is resistant to the corrosion of acids,
alkalis and organic matters.

X

3. Energy saving and Best performance
MEGAcel HEPA

MEGAcel filter paper has smaller micropore
diameter and more uniform fibre to achieve the
effect of low resistance and super high efficiency

MEGACcel filter paper | Glass fibre filter paper

The concentration of HF remains 0.2 ppm in two years. Average pore size 0.7um 3.0um
Manual of the Japanese Ministry of Health, Labor and Fibre diemeter 0.05-0.2um 0.5-1.0um
Welfare stipulates the limit of the concentration of harm- Fiter paper ressence (113~ 150Pa@5.3cm/s  300Pa@5.3cm/s

ful and toxic materials to be at 3ppm.
4. Durable MEGAcel HEPA

MEGAcel Media
The International SSL Alliance recommends the

s may be considered by

International SEMATECH Technology Transfer # 99033693A-ENG.




MEGACcel® Filter Material Introduction

AAF MEGAcel® ePTFE filtering technology is applied to the microelectronics industry, which can bring the following

advantages.

Consistent Air Quality

Providing a reliable high air quality to opti-
mize contamination control and meet the
stringent conditions in clean environ-
ments.

Environmental Savings

Reducing operating resistance and
extending life expectancy to minimize
energy consumption and reduce CO2

(o

Improving Process Performance

Reducing risk of failures to enhance
product quality and prevent negative
effects from unnecessary interruptions.

Reducing TCO

Improving process reliability and overall
efficiency to save life cycle costs and
improve performance.

emissions. ) ) .
The life science industry needs depend-

able and persistent performance, reduced
operational risk, low energy consumption,
and considerable cost savings.

When a catastrophic accident occurs in the clean room, high strength, super high chemical resistance, extremely low
chemical volatility of PTFE can greatly reducde the possibility of accidents, and reduce the loss caused by accidents.

Burst Pressure (kg/crff)

Tensile Stregnth

Filter paper Filter paper Pleated filter block Pleated filter block 7.0 8.4
850.0 312.8 A 318.0 6.0 A
300.0 1
A 5.0 ;
1
250.0 : 40 .
200.0 1
30 =
150.0
: 2.0 -
1
100.0 . 10 :
500 416 Y 0.0 Y
38 Y 00 " . ‘
Traditional glass fibre ePTFE filter
"7 Traditional glass  ePTFE filter Traditional glass  ePTFE filter filter material material

fibre filter material material fibre filter material material

Results based on Test Standard DIN EN 29073-3. Results based on Test Standard DIN EN 13938-2.

Abrasion Resistance

20,000 20,000
1
16,000 I
12,000 :
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TCO

TCO : Total Cost of Ownership ‘ ( ;

These costs mainly include the following aspects:

¢ Purchase cost of the filter D |AG N OST' C -

* Running energy consumption caused by filter
resistance

Generally, the largest part in TCO of the filter is the cost of running energy
consumption.

When most users choose air filters, they tend to consider only the cost of the
purchase, which is actually incorrect.

+ Cleaning expenses of ventilation system What is the most economical and overall clean air solution?

» Expenses of labor of installing and replacing
the filter

» Waste disposal costs of old filters

— indirect
In the air handling unit TCO_ + cost +

e (AHU) 15% to 40% of
5 O % the cost of ownership in

the use cycle is directly

related to the selected Investment cost Energy con-  Maintenance cost (2

air filter. (10 to 20%) sumption cost to 5%) + Waste
Building energy (70 to 85%) disposal cost (2 to
consumption for heating, 5%)

cooling, and ventilation

As a global leader in clean air solutions, AAF has powerful software support to

Sources: Department of Sources: Department of  yayelop the most advanced analysis software in the filter industry.
Energy; Energy;

2006 building energy data 2006 building energy data

The most advanced filter analysis software in the filter industry

» TCO diagnosis and analysis of HVAC system are carried out « The related costs of filters, energy consumption, and
online to determine the best solution, which is fast and con- expenses of labor are described in stages.
venient. * Energy use and cost calculation ensure consistency
+ Simulate the system environment, close to the actual between methods and results.
operating environment. » Dynamic adjustment to view the value of the total cost, the
* The most complete test report database. cost of energy consumption, and the change in the filter cost.
* As many as 4 filtering schemes can be analyzed at the * Generate a written report that clearly illustrates the used
same time. assumptions and calculates the savings.

Manufacturer Families Categories Efficiencies Reference System

MF Pleated Filter 30308 ma Stage

The Camfil Group

Airflow Products Bag Filter Aeropleat® I

Pleated Fiter
Camfil Box Fifter Aeropleat® IV

30300

Glarcor APThirteen®

Find Products/Test |
CGolumbus Ind Report

DeftaM TCO Diagnostic M Poiect  Cusomer  Systems [EECSTUPNN  Resuits
Dralie, AJ o

Optimize  Last modified 2016-04-20 07:55
eSpin Tech

Fiberbond

System Costs for Stage 1

= Total Annui Gosts§

Filtration Group 2000

1000

Total Cost of Ownership

500

3030882 MEGADlear-18-2 Proposed

N Fiter B Enegy B Labor I Other
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Research and Development, Production and Testing Capabilities of AAF

Research and Development Strength

AAF has a strong and experienced R&D team. Our R&D staff have
many years of experience in the design and development of air filters
and purification equipment and the research and development covers
the purification equipment, filter materials, chemical gas analysis,
pharmaceutical products and product design.

Since joining Daikin group, AAF has paid more attention to the open
and long-term development. On the basis of the original development
of the R&D department, greatly enhance the R&D strength of AAF. With
the strong support of Daikin Group, we have constantly promoted the
development of new products, comprehensively improved the quality
control, constantly expanded the service fields, and successfully deve-
loped a variety of high value-added products. AAF has a strong R&D
team and the world’s leading R&D laboratory.

Boasting large high-end analytical and testing instruments such as
GC-MS and ion chromatograph, we can directly collect gas samples
and analyze the gas composition of samples on the customer’s site. It
not only greatly shortens the gas sampling and analysis time, but also
helps us provide customers with follow-up tracking services so that
AAF can serve customers more eciently with better quality products
and services and provide customers with better solutions.

lon chromatograph TSI filter material testing equipment GC-MS can be used for qualitative and quantitative
It can test the filtration efficiency and the inorganic It can test the filtration efficiency and resistance of analysis of TVOC and common organic compounds
ion concentration in the customer's site environment filter materials in the customer’s site and in the use of filters

Production Environment

AAF has Class-10,000 e-PTFE clean rooms, HEPA filter clean rooms and FFU clean rooms, as well as industrial and commercial filter
production lines. We use advanced equipment, standardized production processes and stringent quality standards for production.
We have 3,000 square meters of storage space and all products have code and the whole process can be traced back.

High efficiency filter production line FFU production clean room Filter production line Gas phase filter media pleating machine

27




Test System

AAF has a complete set of testing system
from coarse filters, medium and fine filters
to HEPA filters, ULPA filters, and even
filtration equipment, AAF has conducted a
comprehensive test to all the performance
of products in accordance with the most
advanced testing standards.

European standard: EN779-2012
EN1822-2009

American standard: ASHRAES2.2
|IEST-RP-CC034.3

The test of EN1822 MPPS is based on parti-
cle counting method. It uses the aerosol
probe to scan and move across the surface
of the filter to obtain the local efficiency value
of the filter. In addition, it uses computers to
calculate the efficiency of the filter or the
leakage rate of a certain area.

The performance test of high efficiency filter is to test the performance of high efficiency filter

through PAO/PSL dust particles.

AAF Certification

ISO 9001

American Ai Fie
Lk e 151 S 15,0005

et

Certificate of Registration

Intertek

SiaBbd

The test standard of EN779 is the basis of
the design, production and detection of
coarse, medium and fine filters.

The FFU test can be used to detect noise,
air velocity uniformity, power consumption
and vibration.

ISO 9001 ISO 14001
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Advantages of AAF

Strict Quality Control

The whole-process of quality control is provided to ensure the quality of the products.

Incoming

Production Packing

materials

Strict incoming
materials inspection
system to ensure the
quality of products
from the source.

Multi-guarantee
packaging to
ensure product
safety

Strictly implement
the perfect SOP to
ensure the reliability
of the products

Shipment Installation

Select the best
mode of transpor-
tation for corres-
ponding products

Set up strict
installation
specifications

Complete Maximum

Supply Chain

Sustainability

Integrity

Traceability

Testing

Yield

AAF is the only Since the indepen- || After twenty years From raw The products are Our products

manufacturer in dent research and of finished materials to strictly tested have a huge

Asia capable of development of the product verifica- finished products, before they leave output and are
consistent first generation of tion, our products the whole the factory. supplied to the

production from
raw materials to
finished filter
products.

PTFE filter materials
30 years ago, it has
been updated to
the sixth generation.

are safe and
reliable.

process can be

traced and the

quality is con-
trolled.

whole world.
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AAF Service Projects

Perfect Technical Services and After-Sales Team

AAF’s FFU Technology R&D Center in Asia is
located at AAF Malaysia. We have nearly
twenty years of R&D and production expe-
rience, and a technology and R&D team of
over 20 members. We have two technical
customer offices all over the country in
charge of areas covering most parts of the
country.

The control of AMC is now fully combined with the requirements of the clean ring management of the high-tech production work-
shop. The most suitable control is divided into three steps:
* The air quality inside and outside of the workshop is evaluated to identify the target pollutants and the substances that may affect
the operation of the AMC control system.
» Select a set of qualified AMC control system.
* Continuously monitor the controlled environment and the operation of the AMC control system.

AAF can provide a wide range of AMC-related services to enable customers to focus on their core businesses. These services
include the filter life analysis, real-time online measurement of pollutants and passive sampling to precisely determine the type and
concentration of the problem mixture.

After completing the customer site analysis, our AMC experts can propose a comprehensive AMC scheme based on the minimum
use cycle cost that meets customer needs. This kind of performance data is very important when determining the best scheme for
specific AMC.

Pre-Sale = Suspension and collection of environmental corrosion testing pieces.
) = Detection and analysis of AAF Laboratory.
SerVICeS = According to the test data, the existing environmental problems and potential
Environmental Detection risks in the machine room are analyzed and summarized, and relevant
solutions are issued.
= Provide a feasibility analysis report on the installation, construction and
operation of AAF solutions in combination with solutions and customer site
conditions.

= |nstallation, commissioning and trial operation of the machine room purifier.
= Regular monitoring of the normal operation of the purifier.

WhO|etsa|eS = Maintenance and inspection of air filter.

Services = Inspection of chemical module filter.

Installation and = Regular checking, repair and maintenance of electrical equipment such as

Construction electric motor in the equipment.

= Continuous monitoring of the environmental risk of the machine room after the
normal operation of the purification equipment.

= [ssue the acceptance report according to the comparison of the customer’s
environment before and after the installation.

Aﬁer_sa| es = During the maintenance period, technicians are sent to inspect the field
0 equipment (at least) every three months and replace the filters.
SerV|CeS = After the expiration of the maintenance period, perform maintenance services
Risk Monitoring according to the sales contract.

Maintenance Services




Proven Expertise of AAF

AAF offers the most comprehensive air filtration portfolio in the industry,
including particulate and gas-phase filters, to provide a customized clean
air solution. Each product is carefully designed, manufactured, and
tested in full compliance with all applicable standards to meet the most
challenging demands with the lowest Total Cost of Ownership.

Asia Sales Office Air Filter For enquiries email us at
American Air Filter Manufacturing Sdn. Bhd. (Malaysia) Tel : +60 3 5039 7777 i

AAF Australia Pty. Ltd. (NSW Sales Office) Tel : +61 2 9725 5443 market’ng@aafmal'com
AAF Australia Pty. Ltd. (VIC Sales Office) Tel : +61 39701 5251

AAF Australia Pty. Ltd. (QLD Sales Office) Tel: +61 7 3717 0222

AAF India Private Limited (Noida) Tel : +91 120 640 8278 ®

AAF India Private Limited (Bangalore) Tel : +91 802 783 9903 : :

AAF International (Thailand) Co., Ltd. Tel : +66 2348 3870 AAF has a policy of continuous prodqct research and
AAF International Air Filtration Systems L.L.C Tel : +04 339 7688 improvement and reserves the right to change
AAF Singapore Pte. Ltd. Tel : +65 6897 0383 e PR TAy Ay design and specifications without notice.

PT. AAF International Indonesia Tel: +62 21 574 6188

AAF Saudi Arabia Ltd. Tel : +96 61 265 1116 Bringing clean air to lifer ©2018 AAF Malaysia MAFP-99-101A 08/18

+96 61 265 2285 www.aafint.com



