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Abstract

The government announced that it would ask the contractors not only the supplier but also the contractors
to take the same responsibilities if they did not observe industrial accident safety measures from 2019. The
semiconductor manufacturing process belongs to the representative disaster industry group in which the
facility is directly located inside a closed space called clean room. According to previous studies, the
semiconductor industry group used checklists for safety management of their suppliers. This study has
developed a model for assessing suppliers by constructing a quantitative checklist item through the risk
assessment methodology, laws and regulations. The evaluation model of the supplier set up through this
study becomes the safety management standard in the semiconductor industry .Furthermore, it is applied
to the partner companies in the operation of ISO 14001, 45001, I would like to apply it as a measure of
performance management for CSR (Corporate Social Responsibility).
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<Table 1> Major industrial accident prevention measures
and details

Implementation

The details
plans

1) Prevent risk outsourcing
— Regardless of in—house and
outsourced contracts,
Eligible subcontractors with safety
management capabilities Mandate

to select
1. Strengthen

safety management
responsibility

2) Expanding the responsibility of the

safety management of the contractor

— Expansion of safety management
responsibility

place in all places of business place

— Strengthen the responsibility of ¢

and punish the same as in case of

violation

1) Expansion of industrial accident

2 Protect protection target

everyone at risk |9) Mental health protection such as
emotional labor

1) Ensuring workers' participation in
work suspension

2) Improving the effectiveness of
sanctions for responsible persons in
the event of death

— If the subcontracted worker In case
of death, penalty of sanction Review
the imposition plan

3. Strengthen
prevention of
recurrence of
major disasters

3) Establishment and operation of a
public participation investigation
committee

1) Strengthening industrial safety and
health education innovation and

4. Improvement :
safety and health section

of workplace
safety and health |2) Innovation of Chemical Substance
management Management System

system 3) Strengthen preventive measures for

industrial accidents
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<Table 2> Objective of the introduction of safety and health
management system/[5]

Purpose of introduction Frequency
Responding to Regulations and Other 4
Requirements Regulations
Responses to customer pressure 44
Responses to Stakeholder Needs 19
Systematic management for prevention and
continuous improvement of safety and health 38
accidents
Prevention of safety and health risks through 39
elimination of safety and health risks
Sum 177
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[Figure 2] Fire protection performance evaluation model (R) [7]
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<Table 3> Major Equipment and Risk Assessment by
Semiconductor Process

<Table 4> Hazards and countermeasures
due to chemicals and gases

Division Risk Explanation

. . . _|Fire and explosion
Division Measures
type
— Use double pipe for
— Leakage from self—igniting gas
inside the gas |— Leak in gas cabinet and
chamber cabinet supply room. Alarm
— Leaks from system installation and
piping or piping automotive stand—alone
Gas joints — Installation of automatic
leakage | — Leaks from fire extinguishing
silane—using equipment such as splinkler
equipment — Sealing of leakage area
— leakage from suchas piping joint And
outdoor bulk ventilation installation
supply system | — Installation of ventilation
facilities
— Install chemical leak
Flammable detector
chemical leaks — Installation of ventilation
Chemic | from supply facilities
al facilities and stay | — Installation of explosion—
leakage |inside. Explosion proof electrical equipment
when ignition and structures
source Occurs. — Automatic fire extinguishing
equipment installation

Flammable chemicals are used in the
cleaning process, etc., and heaters
are built in according to the type.

Wet Bench | high

Equipment to clean equipment or
containers.
There is a danger of fire due to

olgfgt vi=A 3 Ul s EAdS BEUE vHEol
st sA S H7EEd (R)S <Table 5>3 7t}

<Table 5> Fire Protection Performance Evaluation Table[7]

SRD middle ) .
chemical leakage, etc., and it is
necessary to install and ventilate in a
place separated from other areas.
Exposure machine or stepper. It is a
core equipment of semiconductor
Photo . . . .
cquipment high |process. It is expensive equipment. It
qauip is highly likely to be damaged in
case of fire, which affects production.
. It is called a canister and is used to
Chemical . .
. store chemicals in a clean room, and
Storage and | high ) . . .
Distribution there is a high risk of fire due to
leaking of the cabinet piping joint.
This equipment generates tens of
Ton thousands of kilovolts of voltage and
middle |injects impurity ions into the wafer
Implanter

surface. There is a risk of fire or
explosion due to high voltage.

It is a heating furnace for forming
atmosphere for impurity diffusion on
the wafer surface, and there is a great
risk of fire due to overheating by

Furnace high

using electric furnace.

Number | Number of Number
L of detailed . of
Do evaluati | evaluation ez K.O—fact
on items items ors
Management
System (M) g 7 15 0
Architecture
2 2
© 5 5 0]
Process and
Support 20 53 30 4
Facilities (O)
Fire fighting
facilities (P) 0 0 20 !
Business
interruption 5 5 15 2
®
Sum 40 75 100 9
F7F Hobl TleAl= BgARe] wEEA] 3 18
73} 2 om 7|&E
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<Table 6> 15 kinds of Industrial Safety and Health Act (penal fine)

Contract work
(Article 18, Article 29
of the Act)

Did you designate the chief of safety
and health

whether the worker of the supplier
or the supplier has taken the
necessary steps to correct the
violation

Does the worker of the supplier and
the supplier follow the measures of
the employer in case of the violation?
Provide facilities to install sanitary
facilities to the beneficiary and allow
employees of the contractor to use
their own sanitary facilities.

Have you cooperated?

Safety and Health
Education
(Article 31 of the Act)

Did you regularly teach about safety
and health

Did you teach about safety and health
when hiring and changing work
contents?

Do you have special education on
safety and health when using workers
for harmful or dangerous work

Safety inspection
[Machinery/Appliances/
Equipment]

(Acts 33 and 36)

Do you have a safety test?

Have you made an indication that
you have passed the safety
inspection?

Do not use hazardous hazard machines
that do not receive safety tests or fail

Material safety
information
(Article 41 of the Act)

Is the MSDS posted and equipped?
(Per chemical substance x per
workshop)

Division Violation

Report on the occurrence | — Do not report industrial accidents or
and management of report false Is there a case?
industrial accidents — Do you keep documents related to
(Article 10 of the Act) industrial accidents?

Work environment
measurement related
(Article 42 of the Act)

Did you conduct the work
environment measurement?

Did you inform the worker of the
workplace of the results of the work
environment measurement?

Safety and Health Signs
Related (Article 12 of the
Act)

— Is the safety and health sign installed
and attached?

— Do you have overall responsibility
for the management of safety and
health management?

— Safety and Health Manager, and
Safety and Health Manager, Are they
doing business?

Related to safety and
health officials (Acts 13,
14, 15 and 16)

Related to medical
examination
(Article 43 of the Act)

Has the employer conducted a health
checkup for workers?

Is the employee diagnosed?

Did the worker's representative,
when asked for a health check,
have enlisted the employee
representative

have not been used for purposes
other thanmaintenance /
maintenance of workers' health

— Has the Occupational Safety and
Health Committee been installed /
operated?

— If the Industrial Safety and Health
Committee Does it faithfully fulfill
the requirements?

Industrial Safety
and Health Committee
(Article 19 of the Act)

Related to harmful risk
prevention plan

(Article 5, Article 41-2
of the Act)

— Do you have a hazard prevention

plan or a review report?

— Did you check whether you are

eligible to submit a hazardous hazard
prevention plan?

— Prepare safety and health
management regulations
and Is it posted or in stock
Safety and Health — When preparing or changing safety
Management Regulations and health management regulations,
(Acts 20, 21 and 22) After a deliberation by the Industrial
Safety and Health Commissioner,
Did you get the representative's
consent?

Related to process safety
report
(Article 49—2 of the Act)

Has the process safety report been
prepared and submitted?

Is the process safety report in the
workplace?

— Does it follow the contents of the

process safety report?
Has the process safety report been
approved for inclusion (1 year basis)
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<Table 7> Regulations on occupational safety

and health standards by semiconductor process (26 kinds)

Detailed Process Rules for occupational safety and
process Name health standards
Diffusion — Article 92
Photo (Operation stop at work such as
- maintenance)
Etching — Article 225 (Measures at the time
Wafer Deposition of work such as manufacturing
Processing Ton hazardous materials, etc.)
implantation | ~ Article 230 (Establishment and
1 management of places with
Chemical . .
; explosion risk)
Mecbaqmal — Article 231 (place where
Polishing flammable liquids are handled
Rear polishing | from time to time)
process — Article 232 (Prevention of
Wafer cutting | Explosion or Fire)
process — Article 267 (Treatment of
; : Emissions)
Chip bonding | _ Article 278 (Remodeling, etc.)
process — Article 299 (Prevention of leakage
Mold process of toxic substances)
Printing — Article 311 (Selection of electrical
and plating machinery for explosion hazard)
process — Article 422 (Facilities related to
Solder ball hazardous substances to be
ount managed)
— Article 429 (Performance of local
exhaust system, etc.)
— Article 436 (Working Rules)
— Article 438 (Evacuation at the time
of accident, etc.)
— Article 441 (Inspection before use)
Di — Article 449 (Notices such as
ie
attach hazard)
— Article 450 (Payment of
respiratory protection)
— Article 451 (Beaches such as
protective clothing)
— Article 574 (Closure of radioactive
materials, etc.)
X-ray test |- Article 575 (Designation of

Radiation Management Area, etc.)

— Article 576 (Radiological
Apparatus Room)

— Article 579 (Publication, etc.)

— Article 580 (Installation of shields,
etc.)

— Article 582 (Facilities for
prevention)

— Article 659 (Improvement of work
environment)

— Article 664 (Working Conditions)

— 3 chapters 7 (prevention of health
impairment by radiation)

71 SIHE A ALY 15E 2R1E ¢ QS <Table 8>

3} o] BAGHOR AN

<Table 8> Other Legal Compliance List

Division Violation
Have you responded to the
revised laws and
Law update

regulations recently
(1 year basis)

Is there any violation of laws and
regulations left by previous
criminal charges (1 year basis)

Caught violation
of the law

L2y 7l£ ISO31S AS714eIM Hehdt 24 5 71
W8 mla v s o] 37t

%PEH]

& AR R Al

3 2= Q)= Fpro =

FEL F71ta, 71l ol
OFEHAI91 AR 7P} B7hs) it Esel thet

P is

3.2.2.2 3V Wit =%

AP By B2 FR2 WS Frlsllof sk
EAHTE A ETEE Wi BlellE s Sl o
ol o] st SHAIE Teisto] el A st HAfS]
WA RS (20119~2018) 2 By, zF A1 2
ol AAISE 71952 R Erol - A=
2EE o% AEste] st st 53E-S 74
313 Aesto= 04?-01]% 73Rt SelM %

H‘?jx el Ahi H7} 7hsst g5
el AAste] BrEARe] TRl J}E}oﬂ olal 3
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7} 7V ES 3 Aot}

AT B2 A 73RN, 5
Al Bl #et HE, d71EdeY, sfetEddey, 3
e 0] 55 g Ut Tl #e HE 7 E FAEH
FEHHES <Table 9>, <Table 10>, <Table 11>,
<Table 12>, <Table 13> A&]&}3itt.

ol

;d UI AgEH

<Table 9> Clean Air Conservation Act

No. Violation Related Laws

Unauthorized or False Permission to Install | Article 23 Clause 1
Air Emission Facilities of the Act

Permission to change air pollution facilities | Article 23 Clause 2
or not to permit false changes of the Act

To discharge air pollutants emitted from
the discharge facility in order to prevent
3 | the pollution control facility from operating
or to reduce the pollution level when the
discharge facility is operated.

Article 31 Clause 1
of the Act No. 1

Emissions of pollutants that do not operate
properly in an emission facility or prevention | Article 31 Clause 1
facility without proper reason and exceed | of the Act No.b

the emission limit.

Article 23 Clause 1
of the Act

Installation of atmospheric emission
facilities Not reported or false

Install air control devices or branch Act Article 31
6 |exhaust pipes that can discharge pollutants | Clause 1 of the Act
without going through the preventive facilities. | No.2
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Prohibited acts for attachment of

measuring equipment

— Make the measuring equipment not
operate in a deliberate manner or ensure
that normal measurements are not made
when the emission facility is operated;

— To intentionally damage measurement
equipment

— Acting on a measuring instrument to omit
measurement results or to create
measurement results on a false basis

Article 32 Clause 3
of the Act
No.1, No.3, No.4

Dispose of the water pollutants discharged
from the discharge facility by mixing the

Article 38 Clause 1

A person who has not reported the
commencement of operation of the
discharge facility, etc.

Article 30 of the
Act

A person who has notified the installation
report of the fugitive emission facility
and the chang notification has not
complied with the facility management
standard.

Article 38—2
Clause 3 of the Act

10

Failure to comply with the measures
required to operate and maintain the
measuring instrument

Article 32 Clause 5
of the Act

11

Fugitive dust suppression measures not
implemented

Article 43 Clause 1
of the Act

12

Those who interfere with the work of
environmental engineers or refuse requests
of environmental engineers without
justifiable reason

Article 40 Clause 4
of the Act

13

If the pollutant is not measured or if the
result of the measurement is not recorded
as falsified or recorded.

Article 39 Clause 1
of the Act

14

A person who does not preserve or
records false records of the operation
status of the discharge facilities

Article 31 Clause 2
of the Act

15

Abandon discharge facilities and
prevention facilities where pollutants leak
out due to corrosion or abrasion

Article 31 Clause 1
of the Act No.3,
No.4

16

Neglecting a measuring instrument which
has been damaged and has
not operated normally, without due cause

Article 32 Clause 3
of the Act No.2

<Table 10> Water Quality Consevation Act

No.

Violation

Related Laws

Unauthorized or False Permission to Install
Waste Water Discharge Facility

Article 33 Clause 1
of the Act

Permission to change wastewater
discharge facility change or not

Article 33 Clause 2
of the Act

Waste Water Discharge Facility
Installation Not Reported or False

Article 33 Clause 1
of the Act

Establishment of facilities that can not
discharge water pollutants discharged
from the discharge facilities into the
preventive facilities but discharge them
without introducing them into the preventive
facilities

Article 38 Clause 1
of the Act No.1

Establishment of a facility to discharge
water pollutants entering the prevention
facility without going through the final
outlet and without discharging or passing
through the final outlet

Article 38 Clause 1
of the Act No.2

6 |unprocessed or uncontaminated water or
.. ... |of the Act No.3
by mixing water to lower the contamination
level before passing through the final outlet
Person who did not take measures for | Article 38—3
7 |attaching measuring instrument such as |Clause 1 of the Act
automatic water quality measuring instrument | No. 1
Do not intentionally disable the measuring | Article 38—3
8 |device or make normal measurement Clause 1 of the Act
impossible No.1
M ing Inst; t T t .
easuring Instrument To preven Article 38—3
measurement results from being
9 Clause 1 of the Act
operated or to prevent normal
. No.3
measurements from being made.
T ill or to d ifi t .
o spill or to dump specific water Article 15 Clause 1
10 |pollutants, toxic substances, oil, etc. in
. . of the Act No.1
public water bodies.
— Non—point pollution abatement facility
nl- Implementation orders of nonpoint Article 53 Clause 3,
pollution batement programs or 5 of the Act
nonpoint pollution
A company operating a business with
12 waste water discharge or more, violating | Article 38—2
the obligation to install the meter or the |Clause 1 of the Act
integrated flow meter
Those who interfere with the work of
13 environmental engineers or refuse Article 47 Clause 4
requests of environmental engineers of the Act
without justifiable reason
A ho d t .
person who does not preserve or |\ .o o0 o
14 |records false records of the operation
. . of the Act
status of the discharge facilities
<Table 11> Wastes Control Act
No. Violation Related Laws
1 Dumping workplace waste to a place | Article 8 Clause 1
outside the permit or authorization of the Act
Landfill/inci tion i —wast .
andfi /1[101.[1.6@ ion in non—waste Article 8 Clause 2
2 | disposal facilities where workplace wastes
. . of the Act
are licensed or approved or notified
3 Unauthorized or False Permission to Article 25 Clause
Dispose of Waste 3 of the Act
4 Not Permitting Change of Waste Article 25 Clause
Treatment Business 11 of the Act
5 The act of the waste disposal business |Article 27 of the
operator during the business suspension | Act
6 Not approving installation of waste Article 29 Clause
treatment facility 2 of the Act
. . Article 48 of th
7 | Failure to order action on waste treatment Actlc € ob the
Thgse who h'ave.pollyted the surroyndmg Article 13, 13-2
8 | environment in violation of waste disposal of the Act
standards and methods
I ificati f Desi W .
dentification o e51gnate4d aste Article 17 Clause
9 |Treatment Plan(Confirmation of Change)
. . 3, 4 of the Act
Discharge, transportation or treatment
10 Waste Treatment Facility Installation Not | Article 29 Clause

Reported

2 of the Act
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Notification of non—compliant or false

Article 17 Clause

<Table 13> chemistry material registration and assessment

Control Act

Violation

Related Laws

Sales of products that do not conform to
the safety standards of harmful products
and labeling standards, import, display,
storage and storage for the purpose of
donation

Article 36 Clause 1
of the Act

Submission of false data or submission of
chemical substances contained in products
while producing or importing harmful
products for which safety/labeling
standards have not been announced

Article 36 Clause 2
of the Act

Failure to comply with safety/labeling
standards, prohibition of collection, prohibition
of sale and disposal of harmful products for
which safety/labeling standards are not
disclosed

Article 37 Clause 1
of the Act

Failure to order emergency measures to
prevent proliferation of serious harm
caused by chemicals contained in harmful
products

Article 37 Clause 2
of the Act

When a new chemical substance or

a registered chemical substance of
more than 1 tonne/year is

manufactured and imported, it is
registered, manufactured, and imported in
a false state without being registered in
advance before manufacturing or importing

Article 10 Clause 1
of the Act

Failure to register chemical change
registration or false registration

Article 12 Clause 1
of the Act

Report the product containing no harmful
chemical substance as false or false and
produce and import the product containing
harmful chemical substance

Article 32 Clause 1
of the Act

Foreign manufacture, registration of
self—selected chemicals by producers, and
false declaration of products containing
hazardous chemicals.

Article 32 Clause 1
of the Act No.2,
No.3

New chemical substances, or
manufacturing, import ,sales of more than
1ton/year of existing chemical substances,
Not doing or reporting false

Article 8, 38 of the
Act

10

Violation of order to submit data on
hazard assessment or risk assessment

Article 18 Clause 2
of the Act,
Article 24 Clause 2
of the Act

11

If the person transferring the chemical,
hazardous chemical—containing product
does not provide the information of the
chemical to the person who pays it, or if
the person gives false information

Article 29 Clause 1
of the Act,
Article 35 Clause 1
of the Act

12

Notification of Chemical Change Notification
or False Change Notification

Article 12 Clause 2
of the Act

1 declaration 2 of the Act
Consggr{ment of 'waste dlsposgl without Article 17 Clause

12 |confirming the disposal capacity of the

. . 1 of the Act No.3
business waste disposal trustee

13 Not reporting change of waste Article 17 Clause
disposal company in the workplace 2 of the Act

14 Report on the disposal of wastes Article 38 Clause
Submitted or filed in due date 1 of the Act

.. . . Article 18 Clause
Electronic information processing program

_ . . . 3 of the Act,

15 |in the period of taking over take over of .
waste (business place / income) Article 24-3

Clause 2 of the Act
<Table 12> chemistry material Control Act
No. Violation Related Laws
A person who has caused a chemical

1 accident resulting in death due to a Article 57 of the
work—related negligence or gross Act
negligence.

9 The person handling the prohibited Article 18 Clause
substance 1 of the Act
Those wf}o have be'en sold or handled with Article 28 of the

3 | unauthorized chemical or hazardous

. - Act
chemical sales or false permission

1 Failure to comply with management Article 40 of the
standards for accidents Act
A person who has not filed g risk Article 41 Clause

5 | management plan or has submitted a false

1 of the Act
statement

6 Non—compliance with hazardous chemical | Article 13 of the
handling standards Act
A person who has exhibited or stored Article 15 Clause

7 |more than the amount of hazardous

. 1 of the Act
chemicals handled
Those wh(? do not have storage fac111t}es Article 15 Clause
8 | and who display - store harmful chemical
2 of the Act
substances

9 Non—compliance with labeling of hazardous | Article 16 Clause
chemicals 1, 2 of the Act
A p.e'r.son who has n(?t checked the handling Article 26 Clause

10 | facilities and equipment or has not 1 of the Act
recorded/ provided the result for 5 years
Those who do not report toxic Article 20 Clause

11 .
substance imports or report false 2 of the Act
Those who d(? not have permlssmn' to Article 28 Clause

12 | change the business of hazardous chemical

5 of the Act
substances
Manufacture of Prohibited Substances

13 Imports Those who have not received a | Article 18 Clause
marketing authorization or have been |1 of the Act
falsely licensed
A person who has received permission to
handle a prohibited substance and has not

1 received permission to change or has Article 18 Clause

obtained permission to change it to false
and has imported prohibited
substances

2 of the Act

13

A person who has not informed or has been
notified of chemical information changes

Article 29 Clause 3
of the Act

14

Unreported or unreported, False submission
Refusing/interfering with or avoiding public
officials' access inspection

Article 43 Clause 1
of the Act

15

Violation of document preservation duty

Article 44 of the
Act
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<Table 14> Selection of evaluation index
items for Socially Responsible Investment

Main Middle Small Categor Final
Category| Category 0 weight
1.1 CEO's Will 0.056

L Stralegy 1 5 Strategy and Policy | 0,021

2.1 organization culture | 0.012
2.2 organization system | 0.017
3.1 Goals and Planning | 0.015

2. Organization

3.2 Supply Chain 0.004

Management 0.009

3.3 Clean Production 0.013

3. Management System 0.007

3.4 Risk management

Environ 3.5 Accounting,
mental performance
management and auditing
4.1 Resource 0.007
4.2 Weather change 0.006
4.3 Pollution and 0.009
4. Performance
Regulatory Response
4.4 Eco—friendly 0.006

products and services

5.1 Environmental report| 0.011
5.2 Stakeholder 0.008

5. Stakeholder

Response Response Activities

1. Employee L1 Emplgyment E.H.ld 0.019
working conditions

2. Partners and|1. Promoting social 0.009

responsibility

1. Communication 0.022
4.1 Participation and 0.026
Social Contribution | 0.029

4.2 Communication

Competitors
3. Consumer

Social

4. Community
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<Table 15> Quantitative Supplier Evaluation Model (R")

Number of Number
Number of .
Division evaluation deizlied Weight of
. evaluation K.O—fact
items .
items ors
Management
System (M) 11 97 15 90
Architecture (C) 5 5 20 2
Process and
Support 26 79 30 31
Facilities (O)
Fire fighting
facilities (P) g g 20 !
Business
interruption 5 5 15 2
B
Sum 52 191 100 126
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= [O1+ -+ + 023+2.3(024+025+026)] % (30/299)
C= 2(Cn) X (W/S)

= (C1 + - + CH) X (20/50)
P= X (Pn) X (W/S)
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<Table 16> Evaluation result (A Site) 010 | Protection of ion implants 3 7
Stepper Wafer Track
. Number .
Division| Turn Item of items Rating Ol Protection 3 7
" Fire safety policy and 5 6 012 Wafer Stocker Protection 3 7
system . (Stocker)
M2 | Emergency response plan 9 7 013 |Protection of exhaust duct
M3 Inspection and maintenance 1 3 O14 Protection of
of fire fighting facilities OL5|  Burn box protection
M4 Produ@ion facility 1 7 o161 Treatment of lupg A 7
maintenance inflammable chemicals
\E Firearm work permit ) 7 017 |Protection of vacuum pump| 2 7
system Protection of semiconductor
\E Compliance with Industrial 43 8.7 018 | gas storage and handling 4 7.8
M Safety and Health Law ’ facilities
M7 The Industrial Safety and ) 10 019 | Bulk gas supply facility 1 10
Health Law update Protection of flammable
. 020 . e 5 8.2
Caught violation of the chemical supply facilities
M8 |Industrial Safety and Health 1 10 021 Compliance with Industrial 15 79
law Safety and Health Law ’
Compliance with The Industrial Safety and
MY Environmental Law 43 93 022 Health Law update 1 10
M10 | Environmental Law update 1 10 Caught violation of
M1 Caught violation of the 1 10 023 | the Industrial Safety and 1 10
Environmental law Health law
Cl |Placement of the Wafer Fab 1 7 024 Compliance with 8 10
cy | Wafer Fab Outer Wall | | ; Environmental Law
Structure 025 | Environmental Law update| 1 10
Percentage of combustible 026 Caught violation of 1 10
C3 | material in a cleanroom 1 10 the Environmental law
C partition Pl Semiconductor Clean Room 1 10
Material of window or (Fab) Sprinkler Installation
C4 | transparent panel in clean 1 10 P What is the ratio of spindle 1 7
room head to spindle head?
o5 Clean Room Fire 1 10 P3 What IS thel ratio of super 1 7
Compartment sensitive fire detectors?
o1 Protecting the Scrubber of 1 10 P4 ElectriciFy S.upp.ly faci%iFy 1 7
flammable material Korean firefighting facility
02 Protection of cooling 1 7 P5 Spr.inkler installation 1 7
towers outside the cleanroom
03 RTO protection 1 7 B1 The presence of a bottle ) 10
o1 Protection of main 1 10 neck
transformer Support Facilities
B2 1 7
o 05 Emergency power supply 9 10 [Back—up (N + 1)]
facility B3 | Redundant power supply 1 10
Protection in the passbox i
06 p 1 3 B Production p.rocess 1 10
area outsourcing
07 Cleanroorp ventilation 1 10 B5 Esta.bli§hment of Business 1 7
equipment Continuity Plan (BCP) plan
08 Protection of eleqromc / 1 7
laser beam equipment
09 Wet bench protection 6 7.5
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D #FHAAM) ok
M = X (Mn) X (W/S)
=[6.5+7+3+7+7+8.7+10+
2.3(9.3+10+10)] x (15/149)
= 116.59%(15/149) = 11.7

2) A5=(0) ok
C=2Cn X (WS
= (C1 + -+ + CH) X (20/50)
(7+7+10+10+10) X (20/50) = 17.6

3 ¥ 9 AYUAAEO) ok

0O = X (On) X (W/S)
[O1+ - + 023 +
2.3(024+025+026)] X (30/299)
[10+104+10+10+7+7+10+10+3+10
+--42.3(10+10+10)] % (30/299)
279.7x(30/299)= 28.1

4) A (P) ok
= Y (Pn) X (W/S)
= (P1 + -+ + P5) X (20/50)
= (10+7+7+7+7) X (20/50) = 15.2
5) 719FAB) ok
B = X (Bn) X (W/S)
(Bl + - + B5) x(15/50)
(10+74+10+10+7) X (15/50) = 13.2

jav)

Wb, A @)l o8l Ak ALl BiA) B
WR) ) FGE ket Ak

R* = (M+CH+O+P+B) X (K; X+ xXKjsg)
= (11.7 + 176 + 28.1 + 15.2 + 13.2)
X (1X0.3%-+-X1)
= 85.8%x0.3 = 25.74

2% A= 85.84 07 AAE AR B A A
(M) okt 37 W A DA (O) okl Mt &
oAl <Table 17>3} o] & 187142 Wt vl
2 23] K.O—factor £Z FHF 25745 0% 7}
At

<Table 17> List of Violations (A Site)

Division | Turn Detailed evaluation items
M6-13

M6—24 |Related to harmful risk prevention plan

Contract work

M6—25 |Related to harmful risk prevention plan
M6-33 Article 278 (Remodeling, etc.)
Article 299 (Prevention of leakage of

M M6-34 toxic substances)
anage
ment | M6—37| Article 441 (Inspection before use)
system Article 450 (Payment of respiratory
M6—41 .
o)) protection)
M6—-42 Article 579 (Publication, etc.)
M9-29 Article 40
M9-30 Article 41 Clauses 1 of the Act
M9-31 Article 13
M9-32 | Article 41 Clauses 1,2 of the Act
Article 429 (Performance of local
021-9
exhaust system, etc.)
021-10 Article 451 . .
Process (Beaches such as protective clothing)
and Article 574

Support 021-11
Facilities
) 021-12

(Closure of radioactive materials, etc.)

Article 576 (Radiological Apparatus
Room)

021-13|Article 580 (Installation of shields, etc.)
021—14|Article 582 (Facilities for prevention)

Slek 22 Ao w b s H7HEE (R) o tgh
B7HE 2 (Dol tidsto] ARte 5+ 2E 3 FHF
.lﬂ7].X4/\E' H]JJ—OH th;]_

D FAA ) #oF = 9.15

2) AFE(C) #oF = 17.6

3) 4 W AYAAE(O) EoF = 23.03
4) WA (P) HoF = 15.2

5 719FA(B) ok = 13.2

A AS sHAN s FREAR) 3 S
K.O—factor7} A-&5= 5 7o) 7] ulzol #HF
H7PEAF R = 78.18W 0% AA T

I Ay AT e 1eldt FriRA®R) A5
78.18% el dinlste] Wt FrEo] 7k FH A
H7pRE (R 2 71 A 25.748 0% REHAES A5
94 oF 67%4 Ags Hol 7 BEl 11 Aol 7t vEhS
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4.2.1.2 BAIA A 2 HrpA e
— A BAHEAEYO] AR

7} () o] HHE e MFEHRe] A A4
o] Hgto 2 AXLE I H7bd = <Table 18>%}
2,

<Table 18> Evaluation result (B Site)

Division | Turn Item Number o Rating
items
M1 |Fire safety policy and system 2 8.5
M2 | Emergency response plan 2 10
Inspection and maintenance
M3 of fire fighting facilities 1 10
M Produ.ctlon facility 1 10
maintenance
M5 | Firearm work permit system 1 10
Compliance with Industrial
M6 Safety and Health Law 43 9.3
M M7 The Industrial Safety and 1 10
Health Law update
Caught violation of the
M8 | Industrial Safety and Health 1 3
law
M9 Cgmphance with A3 10
Environmental Law
MI10 | Environmental Law update 1 10
M1 CaughF violation of the 1 10
Environmental law
Cl |Placement of the Wafer Fab 1 10
2 Wafer Fab Outer Wall 1 10
Structure
Percentage of combustible
C3 material in a cleanroom 1 10
C partition
Material of window or
C4 transparent panel in clean 1 10
room
o5 Clean Room Fire 1 10
Compartment
01 Protecting the scrub_ber of 1 10
flammable material
02 |Protection of cooling towers 1 10
03 RTO protection 1 10
04 Protection of main 1 10
transformer
0 05 Emergency pgwer supply 9 10
facility
06 Protection in the passbox 1 10
area
o7 Cleanroom ventilation 1 10
equipment
08 Protection of eleqromc / 1 10
laser beam equipment

09 Wet bench protection 6 10

010 | Protection of ion implants 3 10

011 Stepper Waf(.ar Track 3 10
Protection

012 Wafer S‘Egigz:;egotectlon 3 10

013 | Protection of exhaust duct 4 10

014 Protection of VMB 7 10

015 Burn box protection 2 10

016 ingz:ri?lr;belzt cilferllLllirégals 4 10

017 | Protection of vacuum pump 2 10

Protection of semiconductor

018 | gas storage and handling 4 10
facilities

019 Bulk gas supply facility 1 10

020 Protgchon of ﬂamrpa}b}e 5 10
chemical supply facilities

Compliance with Industrial

021 Safety and Health Law 15 10
e The Industrial Safety and
022 Health Law update 1 10
Caught violation of
023 the Industrial Safety and 1 3
Health law
. Compliance with
024 Environmental Law 8 10
025 | Environmental Law update 1 10
026 Caught violation of 1 10

the Environmental law

Semiconductor Clean Room

Pl (Fab) Sprinkler Installation 1 10

What is the ratio of spindle

b2 head to spindle head? 1 10
P P3 ‘What .15_ the- ratio of super 1 10
sensitive fire detectors?
Electricity supply facility
P4 Korean firefighting facility 1 10
P5 Sprinkler installation outside 1 10
the cleanroom
Bl | The presence of a bottle neck 1 10
Support Facilities
B2 [Back—up (N + 1)] ! 10
B B3 Redundant power supply 1 10
B4 Production process 1 10

outsourcing

Establishment of Business
B5 Continuity Plan (BCP) plan 1 10

A AR L A (2)F Hi]lste] AlkkeE A
= = Ak

D #AHAAM) 2oF = 14.1

2) AFE(O) 2ok = 20

3) 4 W AYAAE(O) EoF =29.3
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4) A (P) Hok=20

5 719FA (B) Fok= 15

b, FEAA F7EE(R) Q] F4o) 2Js) Ak
AAFS] 7P v 2k

R* = 98.4x0.3 = 29.52

HE S E 984807 AAHAAT A A A
(M) HolellA] <Table 19>9} 2ol F 474 Wt vl
Azt FAA M 2 574 = LA (O) EolollM 1
U S5HE ka7 Qle] K.O—factor &332 HF
29.527 07 H7}E Tt

<Table 19> List of Violations (B Site)

Division Turn Detailed evaluation items

Report on the occurrence and

M6-1 . . .
management of industrial accidents
Management M6-19 Work environment measurement
system related
)

M6—-22 |Related to medical examination

M6-37 |Article 441 (Inspection before use)

Floh A= WA o R ST BV [R) ol it
B7FRE A (Dol thslste] Antet 5 5 29 31 35

7= vlas] Bk,

D #AA ) ok = 14.55

2) AFE(O) 2ok = 20

3) ¥ 9 AP (0) woF = 30
4) 2AA(P) oF = 20

5 719FA B) #oF = 15

BAFYES] -9 st AXR T FdsH| st sl
T H7IEE R) &5 = K.O—factor7} 485= 85 A
o] Sg7] wiitell HF F7H4(R)+ 99.558 0= 7|
=3l

_@r;(HuLi/d%u % ng:s_]— .\737].13 o (R) 7<4 99. 55x
of thulate] Wt Fr3go] F7HE YA B
RHZ F7F Al 2952702 REHAMES W) 9 oF
70%2) &S Hol 7 Bd 7F jo|7f ehd-g #18
T AN

AT ARIEA Bl AR F grieds 483 5

A Hlwste] W3S 7R @A B
AR Aads F7ksl B2k 9 éﬂﬁ H7] AA o
BF d2S 1008 71Eo® Wiy Ayt gk
<Table 20>, <Table 21>°] “J=]|atict.

<Table 20> Score conversion result (A Site)

Score by Major Category Total score
Division Before Afte.r
M| C | O | P | B| applying | applying

K.O—factor | K.O—factor

R 61 | 88 |76.8| 76 | 66 367.8 367.8

R 78 | 88 193.7] 76 | 66 401.7 120.51

<Table 21> Score conversion result (B Site)

Score by Major Category Total score
Division Before | After
M| C | O | P | B | applying | applying
K.O—factor |K.O—factor
R 97 {100]100|100|100 497 497
R 94 {1001(97.7/100|100| 491.7 147.51

2 ATolA 7 AAsE A, B T AR B 7
st S s 7 el AAEE K.O—factor (2th]
x]_) 6]—301]}\1 EFA:_E 4317]_ 0T7]' Hlﬁgx] o}o]—\;]_
o= HIEA| 248 Zh A e AF e AR
# 7sS B 71 Eol 29dskar lent 71 A e

7 zbolobdl st s ZHal Q7] wolet A
A=

Hhdel, - AR B ARk R HatE SWkstA
L 1 oW Wateinbabale] 2k AlElE 7FA AL QU9
o}, wlZoll RE7F A] REJ =R 58k K.O—factor7} 28
wo] HFRF7F 715 o] oF 70%9] Fade Btk

ol gt A ko o] ?‘EQ?MP B7¥ekar A
gl alol AHAAZE Hatell theh =9] oS =
7131 WaETE olAE 7 RS #EE Zlolth

2 Aol A 7 RS 7 AR B 2
e BT S=r3ths dEe] vel vlus) & = gltle
L, AA| B7HTE AReRs el SR A
2.3019] 7Fe A7} Frolu = vk ﬁ %7} of &4
5 A Zlo)al ofest 7 A| R A=
&F ST el B
oftt.

2 AT FrEE T8 EEE wobd A4E EdE
A2 ISO0A sk FEAAS] A&5A1 7hdS
FAEHE Ao Ao R o]y 5 Qlrk A
&e] A7 NE BElE AN 79 783, BARIE
o] A4 947 02 7P W WS AR BElAA 1
oFF MO = s ARIEEkaL, T L] of R 5 A
AAE F7HTE Sell AR or old = qlvh

& Wl F=e
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5. @&

H ] - 2lelA] 2 FdAkE] T WAyl
2k Aded R W s B Al 3R 4%
staL Qlok. 53] 2 sk e AlES a8 o= iy
A1) kAfarel] digt ¥ o] #elS Zslstar it

olof] & AFreM= Al Zdske} tiao] 7194 %47
739SIt Atk W IS0QIF 7ol e
AR @ TAES A e A 899
A F7ARAR) & 7535 &, <Table 22>9} o] =
T AR st e e (R) 2 RE 247 H7F x18st
o Frird 7k 2ol & SRl A} oF70%2] AolE
Hol R Aais glsisic

<Table 22> Evaluation result summary table

Division R R Reduction rate
Score(A site) 78.18 25.74 67%
Score (B site) 99.55 29.52 70%

w A7E Bl =EE R ol&sto] dEdAE A
2 g7y, Ao v e 5= Qs Y avkE v
5

(1) 20199 “Fof Abd sl ogel 2ol w217 <]
AP gl b zA] w] ojg o QIg YA Al
U], shehE Ay A3z

(refstetad AT EFala 5ol v dHiA
o Wt Sl we A5 AR,

oA TES ReNE P w4aEe
K.O—factor@ #]7d3}o] 37} sh=n}, JEAAZ sl
MRS FEsigich olelst B o deeiA
Wit PlESR Qg 930 A9 FAE BT S US
Ziolet.

(2) 1SOAE]=elM B4 o2 e7she 89 2154
A e gl 10T 254 A s Al AR 7 sith

2 ATelA 75T RS BEUlR ARIES E7kete] =
=28 T A 9 wopd AU opE VIEeR 99
AAe] FHoF Fts FRlshaL A AT E VIS
o JWde] Thssh, ol AB7EE el AhAdell ohst
S AR o ook

(3) IO [I5714elA 71 & Al o= vhepd o
T A ARl E v A o= Qo

2 Aol AEQA BkE 918 AR
71 1509157194014 743 2 Al heRd Wit Al -
WY olgeiitel het g ko zA HHYAIR
sol Wit A - A AriolEE sl

(4) 4z AEWor vz AANRS gokelal
OEMFR-E=g] A Aaks w714 2 g A2 4=
7} Hold R0 ofdEi= ARl AR Hels 4
A7 OEM(IREER]) AIE A% U 371 delshe 7]
To® AR 5 QS Zlolet Aztsitt

olelof = FFARl HrHe S8l AAlE Al FrHa
So] FHYAR slojF AEQ] ek ke] 7|07 A
gxlo] FYdAe) Abar T olEl 4= Q7S nl),

2 AT AASE FriRde] 5 F B 1SO
22301 (A=Y 2 4578 AGA 2R oA @781 Q=
HPJAFE 28 Al of-g-d ek el tish 3 7kgksolt). st
gk olef tigt H7} 7)o Bf Hr1aE T tEA 4
skl 7o R A EA] Fate] FrEAke] o] A9l

o

F 9= S 7L gtk

&5 AR Bo(Z=UA A4 A2) H7h 3
=& A Vo R BN S S U 7S N
hato] TS ARl ARk rhedo] vhd s e o
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