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TLENGINEERING “ CLEANROOM & HVAC ENGINEERING

CEO Message

“ We are constantly striving to realize Low Cost,
High Performance, and Thorough After-Sales Service. ”




Trust our Leading Engineering

Greetings

“Trust our Leading Engineering “

TL ENGINEERING, a KONEX(Korea New Exchange) listed company is established independently
"Cleanroom & HVAC Engineering Specialized Company" in December 2002 by key members of
Germany's M+W Group (www.mwgroup.net) Korea, the world's best facility engineering & management
company.

Our company is comprised of professional engineers with decades of experience in cleanrooms,
including air conditioning, utilities, fire-fighting design and construction, in various fields such as
semiconductor, LCD, OLED, pharmaceuticals, foods, cosmetics, medical devices, and film/coating.
Since 2021, we have been manufacturing movable negative pressure isolation rooms and smart
shelters under the brand HCC (Hybrid Clean Container), and we are also conducting franchise
business which is breathable indoor air interior under the brand 'kkaegong(Clean Air Space)'.

We know what our customers want through our field experience, we are constantly striving to realize
the proposition of "low cost, high performance, and thorough after-sales service".

Based on the trust we have built up over the years, we will try to become a "company that customers
trust and look for".

We will be a company that practices corporate social responsibility.

Sincerely, we wish you the best for your continuous success.

All Engineers of TL ENGINEERING

CLEANROOM
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TlENEINEER"NE:l CLEANROOM & HVAC ENGINEERING

Company Profile

= Company Overview

Founded In Dec. 09. 2002

Location 821, Hyundai Tera Tower, 8 Ori-ro 651beon-gil, G
wangmyeong-si, Gyeonggi-do, South Korea
C.E.O Chris Seo

Gross Capital 6.45 Billion KRW

FELVEETENEESE  Cleanroom & Utility Engineering

Building Facility (HVAC & Fire-fighting)

HCC (Hybrid Clean Container) Manufacturing Service
Kkaegong (Indoor Air Interior)

History of Dec. 2002 Established Tolim E&C Co., Ltd
Company

Oct. 2004 Registered Professional Construction Business
(Mechanical Facility Construction Business)

Aug. 2008 Registered Specialized Fire-fighting Facility Business
(Mechanical & Electrical)

Jul. 2014 Established of C&T, a local J.V in the Philippines

Dec. 2019 Awarded Export tower of 1 million dollar on the Trade Day

Dec. 2019 Awarded Minister prize by MSS (Ministry of SMEs and Startups)
Nov. 2020 Changed company name to ‘TL ENGINEERING’

Nov. 2020 Registered Engineering Business (Facility Design Part)

Dec. 2020 Established R&D institute

Feb. 2021 Certified Innobiz & Venture Company

May. 2022 Succeed Crowd Funding (Wadiz)
Sep. 2022 Listed on KONEX Market

Chief Clients LG Electronics / DB Hitek / Hanwha / Amkor

Samsung Biologics / Merck / AsahiKASEI / Daewoong Pharmaceutical
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Trust our Leading Engineering

2~ Organization Chart

Auditing
Director

Sales Dept. Engineering Administration New Business

Dept.

Cleanroom Cleanroom

Electrical &
Mechanical
Facility

General

. Government
Quotation Affairs / IR Kkaegong

Task
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TLENEINEEF‘NG:I CLEANROOM & HVAC ENGINEERING

= Business Area

- Total Facility Engineering Service

Cleanroom Design & Build HVAC Engineering
+ Semiconductor / LCD / OLED / IDC + Precise Temperature & Humidity Room
+ Pharmaceuticals (GMP,GLP), Cosmetics (CGMP) + High-rise Large Space HVAC System

+ Low Humidity Room (Film, Coating, Secondary Battery) + Fire-fighting / Hazardous Materials / Explosion-proof Facility

+ Food (HACCP) / Medical Devices + Low Temperature (Cold-storage) Warehouse

+ Hospital / Biohazard (BSL) + Electricity / Automatic Control
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Field of Business

Steel Type HCC

(Negative Pressure Isolation Room & Triage Room)

Kkaegong Air-purifier
(Ceiling Mounted & Large Air Volume)

Utility System & Piping

+ CDA (Compressed Dry Air)

+ DI Water (UPW & WFI)

+ PCW (Process Cooling Water)
+ Vacuum (Process / House)

+ Gas (N2, Ar, 02)

+ Exhaust, Sanitary, Drain

+ Air Pollution Treatment (Scrubber, AC Tower)

Trust our Leading Engineering

Glass Type HCC
(Smart Bus Shelter)

Kkaegong System Air Flow Diagram
(Kkaegong means Clean Air Space)

Field of New Business

+ Indoor Kkaegong Members (www.ufshop.kr)

: Air-quality Management in Retail Property
(Franchise Business)

+ HCC Manufacturing Business (www.busshelter.co.kr)

- Negative Pressure Isolation Room ( Triage Room)
- Smart (Bus) Shelter

- Premium Smoking Booth

CLEANROOM
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TlENEINEER"NE:l CLEANROOM & HVAC ENGINEERING

o~ Business Flow

-~ Professional Consultation and Thorough Construction Management System

Proposal Contract
Applied Industries
- Semiconductor / LCD / OLED / SOLAR Panel - Film / Coating / Electric Vehicle
- Pharmaceuticals / BIO / Food / Cosmetics / Medical Device - Animal Laboratory / Biohazard Facility
- Secondary Battery / Cellphone / Chemistry / PCB - Research Institute / Hospital Facility



Trust our Leading Engineering

= Task Flow

!, ’”.",.

After-Sales Service

Applied Cleanroom

-ICR - BCR (GMP/GLP) - CGMP (Cosmetics)
- HACCP (Foods) - Dry Room - BSL/ SPF
CLEANROOM
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TLENEINEEWNG:' CLEANROOM & HVAC ENGINEERING

.~ Competitiveness

Quick Response is TL ENGINEERING’s Competitiveness!!

Hight Quality, this is our reputation and another name for us.

TL ENGINEERING will further increase our pride in quality management.

HIGH QUALITY LOW COST

+ Optimum Indoor Conditions + Minimize Initial Investment
+ Cleanliness + Save Maintenance Cost
+ Stable Utilities Supply + Energy Saving Solution

+ Easy Maintenance + V.E Suggestion / T.A.B




Trust our Leading Engineering

= Competitiveness

Our Excellent Engineering pursues Perfection!!

The best -
QUALITY
COST
SERVICE

Fast-Track

Quick After-Sales Service (Delivery)

QUICK
SERVICE

Quick Response of

Production Order Expansion Plan

CLEANROOM
ENGINEERING
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Patents
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Trust our Leading Engineering

Product 3in 1 HCC (Hybrid Clean Container) :

Lineup Movable cleanroom that can selectively switch functions of “fine dust safe zone”,

“virus safe zone”, and “emergency negative pressure isolation room” with just one
container

V
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03 4AAEY  viel A 9 ol4)2dx] 1§3}-4 3inl HCC(Hybrid Clean
Container) 54224

STEEL TYPE HCC
04 %) 2] 3F 20229 64 299-%% 20254 69 289714

HCC Medical Type (Negative Pressure Isolation Room)
Identification No. 3023169901-24351174
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Public Procurement Service HCC Premium Smoking Booth (Smoking Cafe)

HCC Smart Bus Shelter (Standard Type) HCC Smart Shelter Type
Identification No. 3022200301-24351171 Identification No. 3022200301-24522415
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HCC Smart Bus Shelter (Premium Type) HCC Smart Bus Shelter (Complex Type)
Identification No. 3022200301-24351173 Identification No. 3022200301-24351172
CLEANROOM
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= Business Certificate

General Information Sheet
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Registration Certificate

Trust our Leading Engineering

Construction License
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TLENEINEER‘NG:I CLEANROOM & HVAC ENGINEERING

o= Certificate

Firefighting Facility Business Certificate
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Trust our Leading Engineering

- Registration Certificate

Engineering Business Registration Certificate
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TLENGINEERING :l CLEANROOM & HVAC ENGINEERING

o= Certificate

Inno-Biz Certificate
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Trust our Leading Engineering

.~ Registration Certificate

Venture Company Certificate
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Technical Certificate

Engineer Architecture Grade-I- Moonsang Lee
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Engineer Fire Protection Facilities
(Mechanical) - Dongwon Kim
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Engineer Fire Protection Facilities
(Electrical) — Chris Seo
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Clients

Field of Materials / Components / Equipments
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Field of Secondary Battery / Chemistry / PCB
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Field of Film / Print

Doosan Corporation
Electro-Materials
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Field of Machinery / Vehicle
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Trust our Leading Engineering

AsahiKASEI

2%p5ix| Halg

Korea C Ircult\()

PCB

NEXFIL

Professional Window Film Manutacturer

MRgoare

CKD

CKD KOREA

INFAC
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Clients

-~ Field of Pharmaceuticals / Biologics

SAMSUNG
BIOLOGICS
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N

SAINT-GOBAIN in Korea
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Dongkook
PHARMACEUTICAL
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= Field of Cosmetics / Medical Device / Hospital
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Chief Clients

-= Field of Foods (HACCP)

- Mr.Pizza QLT sias ICREMAR

SFUCE
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-~ Field of Research Institute / Animal Laboratory / Fire Protection
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p (6™
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of Singapore
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Business Reference

- Overseas Project Performance

*

C* Singapore

*
*

1. ‘PWG’ SPF Mini-Pig Cleanroom Design & Build
2. ‘PWG’ Primates Breeding Room Panel work
3. ‘Si-Pro’ Solar-related Cleanroom Design & Build

4.'DSO (Defense Ministry in Singapore)’ Germ Laboratory Design & Build

. e

. - 1. ‘Scan Crucible’ Solar-related Cleanroom Design & Build

2. ‘Si-Pro’ Solar-related Cleanroom Design & Build

I Mexico

1. ‘New Optics’ LCD BM Setup Cleanroom Design & Build

I\'ﬁ”‘Q

2. ‘New Optics’ LCD BM 4Line Cleanroom Design & Build
3. ‘New Optics’ LCD BM 5Line Cleanroom Design & Build
4. ‘LG Electronics’ LCD Assembly Line Cleanroom Design & Build

China

1. 'JS Precision’ Ultra-Precision Constant Temperature
and Humidity Room Design & Build

Philippines

1. Supply of Cleanroom Materials such as FFU, HEPA Filter,
Conductive Tile, Raised Floor, etc.
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- Professional Design Performance (Cleanroom & HVAC Design Only)

‘®}
N

Overseas

1. ‘NUS (National University of Singapore)’ Solar Laboratory
Cleanroom Design (Singapore)

2. ‘Qatar Solar Technologies’ Cleanroom HVAC Design (Qatar)

3. 'SUNGDO ENG' Shanghai AM Project HVAC Design (China)

4. 'HANA Micron’ Semiconductor Package Fab HVAC Design (Vietnam)
5. ‘CDL’ FILM Line Cleanroom Design (Vietnam)

Domestic

1. ‘Hanwha Co., Ltd.’ Rocket Propellant HVAC & Utility Design (Daejeon)

2. ‘Natural Solution’ Cosmetics CGMP Cleanroom Design (Osan)

w

. ‘Donga ST Pharm’ Depository Area and Synthesis Area
HVAC & Utility Design (Ansan)

~

. ‘Hanwha Co., Ltd.’ Fuel Drive Operation Room HVAC Design (Asan)

.'STI Co., Ltd." Cleanroom & Utility Design (Anseong)

. ‘Neo Cremar Co., Ltd." GMP and HACCP Cleanroom & Utility Design (Iksan)
. ‘ASM Research Lab’ Cleanroom (Class 10) Design (Giheung)

. ‘Amkor Technology’ K4 Fab HVAC Design (Gwangju)

. ‘Amkor Technology’ K5 Fab HVAC Design (Songdo)

o O o N o O

. ‘Hanwha Co., Ltd." Defense Industry section Exhaust System Inspection
and Supplementary Design (Daejeon)

11. ‘'SEM CNS' New Factory Cleanroom & Utility Design (Osong)

12. ‘Merck’ Alpha Cell Tech Lab Cleanroom & Utility Design (Pyeongtaek)
13. ‘Nanoex’ MEMS FAB New Factory Cleanroom & Utility Design (Yongin)
14. ‘ASE Korea’ Cleanroon & Utility Design (Paju)

15. ‘HB Technology’ Cleanroom & Utility Design (Sejong)

16. ‘NEBA Corporation’ Dry Room Design (Daejeon)

CLEANROOM 27
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Business Reference

= Performance of <Mechanical Facility Construction> in New Factory

TL ENGINEERING's Construction Performance (Building Facility Field)

No. Project Name

1 Ochang ‘Sias Co., Ltd." Food Factory HACCP Mechanical Facility Construction

2 Jangan ‘Daegi Faurecia Co., Ltd." Utility & HVAC Facility Construction

3 Cheonan ‘Mr. Pizza' Food Factory Mechanical Facility Construction

4 Muju DANONE Korea HACCP Factory Facility Construction

5 Songdo ‘Daeyang Electric Co., Ltd." Factory Fire Protection & Mechanical Facility Construction

6 Naju Jeollanam-do Food Industry Research Center Mechanical Facility Construction
7 Icheon ‘Busch Korea Co., Ltd.” Mechanical Facility Construction
8 Seoul ‘Central Micronics Co., Ltd." Gangnam Building Mechanical Facility Construction

9 Namyangju ‘Naus Co., Ltd." Food Package Material Factory Facility Construction

10 Eumseong ‘Mecaro Co., Ltd." Chemical Business Dept.
Hazardous Materials / Explosion-proof Facility Construction

11 Sejong ‘FA Co., Ltd.’ GMP Facility Construction

12 Guri ‘Department of Education’ Building Fire Protection Facility Construction

13 Daegu ‘Thuringen Korea Co., Ltd." Cosmetics CGMP Facility Construction

14 Jeungpyeong ‘Jiwoo Optic Co., Ltd." Dehumidification Room Construction

15 Iksan ‘Neo Cremar Co., Ltd." GMP & HACCP Cleanroom Construction

= CHEMAR
g Hlnd

e




= Major Construction Performance Pictures
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Viatron

- OLED Annealing Equipments
- Kosdaq Company (Suwon)

- Cleanroom : 4,000 n}

- H:9M(1F) + 8M(2F)

Asahi-KASEI

- Secondary Battery Film (Separator)
- Japanese Company (Pyeongtaek)

- 15t & 2nd Plant

- Coating & Slitting

MegaTech
- Smartphone Parts
- Korean Company (Siheung)

- Total Remodeling

- Cleanroom & Interior

Thuringen Korea

Skin Cosmetics

- Korean Company (Daegu)
- CGMP Factory
- Apply Medium-temperature Water

Heat Source

CLEANROOM
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Products

= FFU & Ceiling Grid

Super Cleanroom (Class 10)




= FFU Specifications

Trust our Leading Engineering

Model : TLF-S
Dimension (mm) 1176Wx576Dx215H 22Kg
Electricity 1phx220V*x60Hz (AC)
Air Velocity (m/s) 0.25(L) 0.35(M) 0.45 (H) +10%
Air Volume (CMM) 12 15 18 5%
Power Consumption (w) 110 115 125 5%

Speed Controller

3 Step Controller

RPM

870(L), 930(M), 1030(H)

Noise Level (dB)

52 54 56

Fan Type Air Foil Fan (AL410 x65H)

Motor Type External Rotor type Motor(orin-Motor)

Weight (Kg) 22 Without Filter

Vibration Level (un/s) 1~2 On Grid

Filter Dimension 1172x572x75(mm) 7Kg
ULPA Filter

Filter Efficiency

99.99995 %at 0.12/m

Pressure Loss at Filter

9.5 mmAq

Filter Media Fine Fibered Micro GlassFiber

Static Pressure (mmAQ) 9 Without Filter
Filter Frame Aluminum

Gasket Neo-sponge / Airin - 8mm, Air out - 5mm

* Option : Overseas 50Hz, 3-Phase 380V, BLDC Motor, 271H or 150H, and so on. (1200*1200 or 600*600)

CLEANROOM
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Products

~  Air Handling Unit with Plenum Fan (AHU)

1. Ultra-low Noise (65dB) & Ultra-low Vibration

2. No Need Sound Chamber

3. Compact Size — Save Space of Machine room
4. Easy Maintenance (No Grease, No Fan Belt)

5. Easy Installation (Aluminum Modular type Assembly)

— e : :
\ 3

-

- The blower is equipped with an Air Foil-type Plenum Fan as standard, employing
‘Twin City Fan(U.S), or Rosenberg Fan(Germany)' AMCA's Sound and Performance

Seal-certified products, and the wings are made of steel welded or extruded
aluminum.

- The driving method is a motor direct drive method, so there is no breakdown even

during long-term continuous operation and minimizes the occurrence of noise and
vibration.

- The ISOLATOR is installed an airtight dustproof (Spring Mount-type) to absorb
vibration.

- The filter exchange should be made in a structure that can be exchanged from

the front or side, and the wind speed through the filter should be less than
2.5m/sec.

- The damper and inspection doors are Airtight-type, and the material of the DRAIN
PAN uses STS 304 (1.5T).

* Installation Examples : HD AMC, KH MC, KU Carrefour, HD HI, KCC, KPE etc.




Air Control Unit (ACU)

ACU Cleanroom System can guarantee Class 10,000 without
gratings on the floor, ACU provides constant, very stabilized air

flow by the line types supply duct installed on the ceiling.

ACU's feature — Temperature & Humidity can be

automatically adjusted in Cleanroom.

Healer l 1
Unit ¢ B
§ g d

Pre filter

Fan

Pre filter

Trust our Leading Engineering

Filter

— Humidifier

Control panel

Coil

{ Air Control Unit(A.C.U.) )

NO| Particulars hast.TY Description [INO| Particulars [Mat's|0.7Y | Description
N y: 1 | Fron{Uppenipanel|sgo| 1 | 16t | 14 | Neoprese packing 401X 300w
— — 2 | Control box 1| 12 |5Fan & Motor 1
a - 3 | Front{Botfomlpans| 1 1.2 16 | Rubber isolalor 4 | YA-2035
— ] 4 | Side panel 2 1.2 17 | Cooling col ALCU| 1
T. = nin - ” 5 Fresh air duct 1 1.2 18 | Humidifier US| 1 1.2
= —— 6 | Pipe connecticn 1.2 19 | Drain-Pan 1 1.2
3 - 7 | Pre-filter 1 20 | Pre-Fitlercase [ S3C | 1 32
— D 8 | Top pane! sec| 1| st [orieg 1] ¢
—® 9 | Grile AL| 1 22| BackiTop) pane 1| 12
! 10 Fiter bracket  |S8C[ 2 [ 32t [ 23] BackUpper) 1 1
[ — 11| Hepa fitler SUS| 1 | zaxysxi | 24| panel 1| 1
ﬁ { E © 12 | Heater $8C Back{Botiom)
© 13 | Hopper S8C| 1 1.2 Panel
B Specification
Model No. TLCU-30 TLCU-50 TLCU-75
Air volume, CMM 30 50 75
Fan size #XEA 1%(S.5)x2 1%(S.5)x2 14(D.8)x2
Fan motor KW 0.75 1.5 2.2
Cooling cap. kcal/h 8,400 14,300 21,500
Heating cap. kcal/h 6,400 10,750 15,480
Elec. Heater kwXStep 1.85x4 3.2x4 45%4
Humidifier cap. ka/h 24 36 48
Pan type KW 2 3 4
Hepa filter elff. % D.0.P 99.97% 0.3m
Pre filter eff. % 50t N.B.S 85%
Control Humidistat, Heating, Cooling, Solenoid Valve, Expansion Valve
Main N.F.B A 50A 75A 125A
Full load KW 10.65 18.15 26.3
Dimension mm 1,050%570%2,300 1,250%715X%2,300 1,400X715%2,300
Sound level dB 50~60
Power source 3¢ X220V X60Hz

W NOTE : $EAl 44, LA 24 A0l 7158,

= NOTE: Chilled Water and Hot Water Available

CLEANROOM
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Products

2> Mini-Environment System (Clean Booth)

Al Profile

* Option : Aluminum or Steel (Powder Coating)

C Factory’s Clean booth H Factory’'s Clean booth
(Steel + Anti-Static Vinyl Wall) (Al Profile + Anti-Static Poly-carbonate Wall)
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= Air Shower

The air shower removes dust from garments of workers entering the cleanroom.

And it removes particles on the surface fast and powerfully.

= )
|
Pass Box (Mechanical) Pass Box (Showering)
Air Shower (Automatic) Air Shower (Manual)

CLEANROOM
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Products

= HEPA Filter Unit (HFU)

This unit is a basic equipment for cleanroom requiring turbulent Air-flow. HEPA filter is installed inside.

= "w-_]

- DIMENZION
ATYPE 560 560 610 630 630
630
B TYPE 670 670 610 742 742
700
610
CTYPE 670 975 700 742 1047
‘ DTYPE 670 1320 gég 742 1392
s — -/ NS B

- SPECIFICATION

CASING STEEL or SUS 304
PUNCHING PLATE STEEL or SUS 304
FILTERING EFFICIENCY 0.3/mP.A.O @99.97%
NUMBER OF FILTER 1 1 1 2
DAMPER STEEL or SUS 304
SIZE OF DAMPER ©300x1 2300x1 2300x1 2300x2

* Option : Stainless HEPA BOX for P.A.O Test
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Blower Filter Unit (BFU)

Blower Filter Unit is similar with FFU (Fan Filter Unit).
Blower Filter Unit utilizes a fan which produce low noise and low vibration.

All unit are available for duct connection type.

Relief Damper

This unit keeps the inside pressure higher than the outside pressure to protect the cleanroom from
contamination from outside.

CLEANROOM 37
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Cleanroom Design Conditions

1. Cleanroom Conditions (Each Room)

Space & Height : Consider Ceiling Height for Maintenance

Temperature, Humidity : Precision Deviation

Cleanliness(CLASS) : Particle Criteria (0.5.m or 0.3.m)

Production Equipment Matrix (Electrical Specification, Exhaust Demands, Heating Load, Utility etc.)
Flow Plan : Flow of Human & Product

Comprehensive Review of Electricity Usage (Production, Air-conditioning, Utility, Office etc.)
Identification of heat sources for air conditioning (Cooling & Heating)

Future Extension or Air-conditioning Area Separation

2. Cleanroom System

Laminar Flow : Class 1 ~ Class 100 — Apply FFU, System Ceiling & Access Floor
Turbulent Flow : Class 1,000 ~ Class 10,000 — Apply HEPA Filter Unit or BFU
Semi-Cleanroom : Class 10,000 ~ Class 100,000 — Apply Air Control Unit & Punching Duct

3. Panel & Floor

Panel Type : Styrofoam(EPS), Urethane(PUR), Flame Retardant Urethane(PIR), Composite Panel(SCP)
Panel Type Color : Ivory, White-Gray, Anti-Static Coating(Y or N)

Door Type : Swing, Sliding, Automatic, Steel Fire-Fighting, Speed Door

Floor Type : Epoxy Lining, Conductive Tile, OA Tile, Access Floor

Floor Type Color : Can be specified later

Window Type : Location & Quantity

4. HVAC

Exhaust : POU (Point of Use) Duct Size, Quantity, Type < Important
Production Equipment Heat or Electric Consumption < Important
Utilities Consumption List(Matrix) for Each Equipment < Important
Simultaneous Usage Rate & Peak Load < Important

Energy Source : Electricity, Gas, Boiler, Chiller(Water or Air)




—_

a W N

. Clean Equipments

. Air Shower : Location, Capacity, Automatic Door (Y or N)

. Pass Box : Location, Capacity, Showering (Y or N), Automatic Door (Y or N)
. Clean Locker : Capacity, Showering (Y or N)

. Hand Washer, Worktable

. Clean Bench, Clean Booth : Capacity, Size, Method

Trust our Leading Engineering

. Utilities

. Exhaust & Processing Method :

- Acid & Alkali — Wet Scrubber (PVC or FRP Duct)
- Organic — AC Tower or RTO (STS Duct)
- Heat & General Exhaust — Fan, Dust — Bag Filter, Cyclone Dust Collector

. CDA(Clean Dry Air) : Capacity, Oil Free (Y or N), Dew Point, Pipe Material, No. of POUs
. DI(Ultra Pure Water) : Capacity, Resistivity, Pipe Material, No. of POUs

. GAS(N2, Ar, He) : Capacity, Resistivity, Pipe Material, No. of POUs

. Drain & City Water : Capacity, Pipe Material, No. of POUs, Tanks

. PCW(Process Cooling Water) : Capacity, Temperature, Pipe Material, No. of POUs

. VACCUM(Process Vacuum, House Vacuum) : Capacity, Pipe Material, No. of POUs

o o A WO N

. Electric & Automatic Control

. Power : 3PH 380V/220V, 1PH 220V (Transformer?)

. Total Power : Cleanroom (HVAC & Utilities), Production

. Lighting Type : Fluorescent, Tear Drop Lighting, LED, Metal light
. Automatic Control : DDC, PLC, MICOM

. Control Level : CMS, Remote Control

. Main Power Capacity (Expansion or New Installation)

a A W N

. Others

. Fire Protection Scope : Detector, Sprinkler, Hydrant Alarm

. Machine Room : Location, Space, Noise & Vibration, Load

. Hook-up : Piping & Electric (normally out of contract)

. Permission : Environment (Water & Air), High Pressure Gas

. Bio-Cleanroom : KGMP, CGMP, HACCP Validation

CLEANROOM
ENGINEERING
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Reference Data

<Sample 1> General Cleanroom that BFU and HFU are mixed (Class 1,000 ~ 10,000)

RETURN_AIR

SUPPLY AR
[

ABSORBING |
CHAMBER

CONDENSING UNIT AR HANDLING UNIT

v

!

A AN e

| QURA/CA CRILLE

!

VDg
VD4

HEPA
FILTER UNIT

L

1

?

RA/CA GRILLE ) 2

<Sample 2> Semi Cleanroom that ACU and CU are mixed (Class 10,000 ~ 100,000)

AlR

FRESH b \E

ﬁ% 40 RA
—_—

A AN AN

RAIIp

CONDENSING UNIT

AR CONTROL UNIT

CLEAN LINIT
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<Sample3> Super Cleanroom that FFU and Access Floor are used (Class 1 ~ 100)

FRESH AR " I

| feme |

* Precautions for Cleanroom Construction

Ceiling
Height

Machine Room

Space

Crucial Points

Electric
Capacity

Noise &
Vibration

CLEANROOM

ENGINEERING 41



I J
TLEnciNeERING I
-
-

CLEANROOM & HVAC ENGINEERING

Reference Data

- Cleanroom Cleanliness

Ultra Clean Room Classes

—
1,000 = \O/:%EEEEE
N N9 N Q/" b G
10 \ % \‘ ; ====
: ~
1 X | b
‘9'——————' %EEE <
LR =
1 N | ‘.
~
o1 9
<
- ISO Cleanliness Classification(ISO 14644-1, Particles/m? of Air)
ISO CLASS (N) 0.1 /m 0.2 pm 0.3 /m 0.5 /m 1.0 /m 5.0 im
ISO CLASS 1 10 2
ISO CLASS 2 100 24 10 4
ISO CLASS 3 1,000 237 102 35 8
ISO CLASS 4 10,000 2,370 1,020 352 83
ISO CLASS 5 100,000 23,700 10,200 3,520 832 29
ISO CLASS 6 1,000,000 237,000 102,000 35,200 8,320 293
ISO CLASS 7 352,000 83,200 2,930
ISO CLASS 8 3,520,000 832,000 29,300
ISO CLASS 9 35,200,000 | 8,320,000 293,000
- Comparison between ISO 14644-1 & Federal Standard 209E
ISO 14644—1 |l Class 3 Class 4 Class 5 Class 6 Class 7 Class 8
Fed—-Std—209 || Class 1 Class 10 | Class 100 |Class 1,000 |Class 10,000 (Class 100,000

- Fed-Std-209 : Particles/ft® of Air
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- Vibration Criteria

Class A: Inspection, probe test and other Class D: Aligners, steppers and other critical
manufacturing support equipment. equipment for photolithography with
line widths of 1/2 micron; includes
Class B:  Aligners, steppers and other critical electronbeam systems.

equipment for photolithography with
line widths of 3 micron.

Class E:  Aligners, steppers and other critical

Class C: Aligners, steppers and other critical equipment for photolithography with
equipment for photolithography with line widths of 1/4 micron; includes
line widhts of 1 micron. electonbeam systems.

10 Vertical Photo
Vertical Others
Horizontal Photo
— Horizontal Others
R 2
\\
=
N
3 N
N
N
£ ’ = N = = F :
E G S g \A qO,melfs?c Ial:slslﬁ\
= \\\\\‘ —1 l! ! !Ei
= N =92 ‘:
SRR oL
N
& \\\ SN V3 = 12 um/sec Class ('.L,
U N \\ . N
- NN L3t T é
20,01 V4 = 6 um/sec Class
- ——r 1
b 1 | | | = |
V5= 3 um/sec Class E
0,001
0,0001
1 10 Frequency/Hz 100 1000
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Reference Data

- Applied in Mammoth FAB like Samsung Electronics / SK Hynix

3-Level Fab - ultra Filter Fan Units - SMIF Concept - Selfpowered Minienvironment

‘I'l:ﬁuiiialvl B %

= l_l!! R

- 2-Level Fab-Typical Cross-Section (Apply Tower

*

Roof

Air Plenum

Y NN

HEPA-Filters

Perimeter | Maintenance |Production| Maintenance Producmn {
H4 HallwaJ Arez Area Area fesa e HE
Exit Class 10K Class 10K | Class1 | Class 10K (lass! Exit
Corrido! f ! I Corrid
3m al == My I
Rated Foor
T ITT
(IEREEE RN N
?xi * k : Equipment Support Area 6
(I
i (| G Class 10K fff.‘éo
R Gen - - ‘/ I
: LI chen|chem
i { 8' Chemical
Delvery
Substation Asle

(1)l

102"

G.am) ©

F i &

T2
2.4 m)

Level 2

is's"
5.7 m)

Level 1 &
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Philippine Joint Venture Company

- Philippine Corporate Name : C&T (Clean Air Tech & TL Engineering)
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High-rise (9.5M) Large Space Cleanroom <Woorimicron>
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