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Manufacturing information plays a crucial role in manufacturing business. How to
confirm the right information reach to right person and how to feedback real time
manufacturing information to right person are part of key areas in manufacturing business.

Database management system and network technologies are very important for an
organization, especially for manufacturing company. If applied appropriately, the operating
cost can be significantly reduced and quality data system can be improved.

This thesis is not a technical report on how to write database software programme. It
concentrates on how to apply database management. The thesis tries to identify the possible
problems of manufacturing documentation and feedback information problems and come out
a solution pattern.

As a result of the thesis, a shop floor information system was developed and
implemented in a monitor and computer manufacturing company.

The shop floor information system is based on data base management system and
network technology. The shop floor information has many types such as production data,
quality data, inventory data, so on and so forth. However, in this thesis, only production data
and quality data are researched.

The comparison between the production performance from the developed method and

existing method shows that operating cost was significantly reduced.
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CHAPTER 1

INTRODUCTION

In this chapter, the thesis background is discussed. After that, problems are
pointed out in order to solve the problems in this thesis. Objective and scope are
identified in order to give a boardline of the research. Methodology applied is

introduced. Finally the expected result and key performance index is established.

1.1 Thesis background

In monitor and computer manufacturing industry, the competence driven
factors such as cost leadership and global manufacturing configurations force
manufacturing company set up manufacturing base in developing countries when the
design and marketing in developed countries.

For manufacturers, the quality, time to market and cost become three key
successful factors to win the market. As per the market survey, the competence driven

factors for IT products are shown as figure 1.1

Competitive
Driven Cost Driven Management Driven Service Driven Logistic Driven
Cost| Leadership >
Time to Market >
Core value
Service Support >
Global[Support >
Competitive e Labor cost o Technical capabilities *Onsite service support oGlobal manufacturing
advantage o Material cost  Manufacturing management configurations

Source: MIC Taiwan (www.mic.iii.org.tw)

Figure 1.1 The competence driven factors for IT products



For cost and logistics reasons, the PC makers moved the major manufacturing
base from USA, German, Japan to Korea, Taiwan then to Malaysia, Thailand,
Indonesia, Mainland China. The current configuration is that the marketing and
design function are in Korea, Japan or Taiwan while the main manufacturing base is
in developing countries.

In manufacturing side, as marketing requires the production pattern is small
batch but various models, the production must produce different models in shop floor
and the model change is usually 2 or 3 times per shift. The manufacturing is in a
product layout with typically over 100 operators in a total 190 metre conveyor.

The way to handle the document to respond to this becomes important. The
process requires each operator must have latest instructions and change notices related
to his/her job.

To meet quality and cost requirement, management need to know quality data
and production data in the shop floor. The ways to get real time information become
important.

Many manufacturing firms have Management Information System. Basically
it consists of marketing information system, financial information system, human
resource information system —and manufacturing information system. The
manufacturing information system usually consists of material requirement planning
(MRP). for' production planning-and inventory control, -andcapacity: requirement

planning (CRP), as shown as figure 1.2

Executive Information system

Marketing Information System Manufacturing Information System Financial Information System Human Resource Information System

MPR C.R.P.

- Planning

-1E
- Inventory

Figure 1.2 Management information system



In brief, the information access, transfer and handling in manufacturing

company are very important.

1.2 Problems

1.2.1 The information problems in factory usually are,

1)

2)

3)

4)

5)

6)

Outdated document is used in shop floor.

Information reaches the production manager but not reach to shop
floor.

Shop floor does not know some change notices which are related to
them.

Manager can not know the real time information (quality and output
quantity).

Operator or repairman usually records data, and then the quality
people collect data and raise report. The report may have error
because of many hands writing data and many people involved.

Different department may collect and process similar data.

1.2.2 Above problems will lead to following results,

1)

2)

3)

Incorrect document or lost document in shop floor may lead to wrong
product thus rework and customer-complaints.occur.

Manager and supporting function can not get real time information
therefore can not take prompt action.

More manpower to write the data, collect data and summarize the
report, it is wasteful. Moreover, some errors may occur during the

data writing, collecting and processing.



4) Different departments may collect and process similar data, therefore

the repeat job occurs and it is no value added.

1.3 Objective of the research

The objective of the research is to apply database management system and
computer network technology to develop a so-called “on line shop floor information
system” to enable production shop floor get document reference check list on
computer and the shop floor information can be timely reached to manager and

supporting staff.

1.4 Scope of the research

This research will concentrate on shopfloor manufacturing document (such as
BOM, Works Instruction, etc.) control and shop floor information (quality, output
quantity, etc.) system, in @ manufacturing company.

However, the EDI will not be included in this project.

The implementation of the research will be on certain production lines first to
ensure its validation. The solution may also be applied to the rest of the production
lines, depending on the requirement.

This research is done in'a computer/monitor manufacturing company, it may

also be applied-in-other electronics.companies.

1.5 Methodology
The methodology consist of:
1) Study the existing shop floor information system.

2) Develop an on-line shop floor information system.



3) Implement the system compare the results from the

improvements, using the criteria identified on 1.7.

1.6 Expected benefit
1) Shop floor can get real time manufacturing document list therefore can
ensure getting right document for the right product.
2) Management and supporting staff can get real time shop-floor information

therefore can take prompt action where necessary.

1.7 The key performance index
1) Rework cost because of wrong manufacturing document used.
2) Manpower reduction and data error times.

3) Compensation reduction from customers

1.8 The theory applied will be,
1) Database management system.
2) Network technology.

3) System selection technique.

1.9 Research-procedure
1) Study related literature.
2) Collect knowledge from expert and document.
3) Analyze information and review.
4) Develop the solution methodology.

5) Implement the system.



6) Write up thesis and submit thesis form.

7) Final examination.

AONUUINLUSNNS )
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CHAPTER 2

LITERATURE SURVEY

There are some subjects and techniques on shop floor information system.

Basically they include database management system (DBMS), network technology

and system selection technique. Also, some general information technology issues

will be discussed. Several applications of shop floor information system will also be

introduced.

The following are theory that may be beneficial for accomplishing the

research. They are general ideas that can be applied to help solving the problem.

2.1 Idea about Management Information System

2.1.1 Turban, Mclean, Wetherbe, (1996).

As a powerful tool, information technology plays a crucial role in

today’s business. Major technological trends are as below,

1)

2)

3)

4)

5)

6)

7)

The cost-performance advantage of computers over manual
labor is increasing.

Information highways will be available with fiber optics
providing large capacities.

Networked computers and client/server architecture will be
the predominant architecture.

Graphical and other user-friendly interfaces dominate PCs.
Capacities of storage will increase significantly.

Multimedia use will increase significantly.

Emerging computer technologies, especially artificial
neural computing and expert systems, will increase in

importance.



8) Object-oriented programming will be widely accepted.
9) Compactness and portability of computers will continue.
10) Distributed databases will be an integral part of a corporate-

wide client/server computing environment.

In fact, this has already be justified by current practice.

2.1.2 Kroenke, Hatch (19 \\’,//
Kb{\.\‘ | /
Many co introduced ent information system. In a
——

— ‘!
manufacturing comp  proce e shown as figure 2.1

Customers

| Purchase F

~| Goods and
- Material

Raw - v FU

Materials
Requisition

7
Store Raw

.

Process
Finished Order
Goods L

Order
Processing

Figure 2.1 Manufacturing process and data flow



2.2 Data base and database management system
2.2.1 What is a database.

According to Stair (1992), a database is an organized collection of facts
and information. An organization’s database can contain facts and information on
customers, employees, inventory, computer’s sales information, etc... It is believed
that a database is one of the most valuable and important parts of a computer-based
information system.

2.2.2 Data management.

Data management has two basic pattern, traditional approach and
database approach.

2.2.2.1 Traditional approach

Simply, data can be managed via files. All records associated
with specific applications can be collected and managed in a specific application file.

The traditional approach is shown as figure 2.2

Data Files Application programs Users
L R A
— @ Payroll
< »> < > program < - Reports
- Payroll
N —
N i
- @ Invoicing
¥ » < > program Reports

A
Y

]ﬁ<<
(Rl

Invoicing

D
N~ Inventory

- control - | Reports
> -<

Inventory program
control

v
@ Management
> inquiries < o | Reports
Management program
inquiries

A
A/
A
A

TRIMEE
)

Figure 2.2 Traditional data management approach
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The advantage of this approach is easy, cheap and low vulnerability to data
error (because only one file is accessed and used at a time). It may be suitable for
individuals to simply store a list of data.

However, this approach has many limitations. In fact, the business data are
often related. If use the traditional approach, one or more data files are created and
used for every application. In the meanwhile, the same data are used in several
different files by different applications. This will cause the data duplication
(redundancy), the files are independent and are not integrated. Moreover, the users
may be required for training on each program thus they can use each application

programs

Advantage of traditional approach Disadvantage of traditional approach

Easy Data duplication
Low cost No integration
Low vulnerability to data error Data dependence

May be suitable for individuals or small | User need training for each programme

group of people

2.2.2.2 Database approach
As the data used by businesses are often related, database and
database management was developed to store and manage the data in an easy and
efficient way.
A database approach is that all related data are shared by multiple
application programs. Each application uses a collection of data files that are related

together in the database.
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The example for DBMS can be shown as figure 2.3

Database Interface Application programs  Users
Payroll
program »| REPOTS
— /
v
Invoicing
Pg;/{gll program »| REPOTS
B Database
Inventory - “|  management
data
system \ Inventory
control .| Reports
Invoicing program
data
Other Management
data inquiries .| Reports
;/

Figure 2.3 DBMS sample

2.2.2.3 What is database management system (DBMYS)

DBMS is software that organizes, catalogs, stores, retrieves, and
maintains data in a database, Henry (1994).

If we have a database, we only need purchase or write one
DBMS which needs to be maintained, documented; or learned by users. If we build a
common database, all users can share all data files, related data among files.

All filesand. data are preserved -through .a security system.
Duplication, no integration and data dependence can be greatly reduced.

However, DBMS still have disadvantages. Usually database and
DBMS can become quite complex and requires specialized designers and
programmers to implement database. Also, when the DBMS fails to work or have

limited capability, either no one can access the data or the users are rustically to the
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capability. Previously DBMS was very expensive, no become cheaper if compared to
its capability and price.
In long run, the advantage of DBMS outweigh the disadvantage. It is the

general trend, Lucas, Jr. (1994).

Advantage of DBMS Disadvantage of DBMS
Data redundancy reduced Highly  complex and  require
Data integrity improved specialized designers
Data security improved Relatively expensive
Data consistency maintained Vulnerable to hardware failure

Easy data access and use

Data are dependent of the application
programs

In long run, advantage _overweigh

disadvantage

2.2.24 S.E. Hutchison & S.C. Sawyer, “Computer and Information
Systems”

Database is large group of stored, interrogated (cross-referenced)
data that can be retrieved and manipulated to produce information, Database
Management System (DBMS) can allow users-to create,; maintain, and manipulate an
integrated base of business data to produce relevant management information. A
DBMS represents the interface between the user and the computer’s operating system
and database, allows storage of large amounts of data that can be easily cross-indexed,

retrieved, and manipulated to produce information for management reports.
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A DBMS can minimize data redundancy, allow easy file updating, maximise
data integrating and independence, simplify maintenance, increase user productivity
and data security, and standardize data definitions.

However, DBMS requires complex planning and expertise to create and
maintain, moreover, a through framework of policies and procedures must be
established to ensure copies of the database files are made on a regular basis, to

prevent the loss of the current version of the database file.

2.3 Client / Server Architecture

The most probably common way to share devices, data and programs is
through a local area network (LAN). The local area network is a network to connect
computer systems and various devices that need to communicate with each other and
that are grouped closely together, as in a single building or a campus.

LAN has four basic elements, the media (type of wire), the topology (layout of
the network), the signaling method and the access method.

There are three major architectures for LANs, namely ring, star and bus. It

can be shown as figure 2.4

(a) Ring: peer-to-peer LAN.

J@Q;;ﬂ (c) Bus

Server

Figure 2.4 Major architecture for LAN: ring, star and bus
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The client/server architecture is probably most favorable and widely applied.
This architecture has changed the way people work in an organization. A client is
computer (PC or workstation, etc...) which is linked to network and used to access
shared network resources. A server is a machine which is used to server the clients
(PC or workstation, etc...).

A database server can provide a large database, client PC can access the
database from the server.

The benefits of the client/server architecture are,

1) Sharing. The client, usually a PC, can share more expensive
devices (the servers).
2) Maximizing the utilization of computer resources.

If require; the LAN can be extended to an enterprise wide client/server
architecture. Through architecture, all authorized users can access to corporate data,
applications, servers, e-mail, and real-time flows of data. In brief, an organization can,
maximize the value of information by increasing its availability.

One sample of client/server architecture are shown as figure 2.5
45 . MES / ERP system

. Shop floor line manager
Customer &
Management data \

. Shop floor data manager

Inventory Staff Production line

Source: Modified from “Applying MES technology in PCB Assembly”, on “Electronics Engineer”, September 2000.

Figure 2.5 Apply management executive system in PCB assembly.
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Holford (1999) raised an example in PCB assembly. Many PCB shops do not
use shop floor control technology beyond what is available in limited form in the shop
floor module of an MRP/ERP system. But some, often those who do both PCB and
box build assembly in the same facility, have begun to extend the reach of MES to
embrace production management on SMT lines. The creation of routings required to
support MES sharpens discipline in the management of the line. And while they do
not track every board, tracking “milestone” boards gives plant management greater
visibility into the overall process flow among all operations. Management can access
that information at their fingertips at system monitors, helping them gauge the status
of the board run, and more accurately anticipate when the line will be available for a

new run.

2.4 System building and its alternatives

According to Laudon (1998), some organizations “are designing and building
some applications entirely on their own, they are also turning to rapid application
development tools, software packages, external consultants and other strategies to

reduce time, cost, and inefficiency.

Generally, we have four methodsto develop an information system or part of it,

2.4.1 System life cycle. It is suitable for complex medium or large system
projects. Thelife-cycle -has six- stages: -project -definition, -system study, design,
programming, installation and post implement.

It is a very formal approach to build system. The process is sequential and is
reviewed step by step therefore the quality can be ensured. It is nowadays used for
building large transaction processing system (TPS) and management information

system (MIS).
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However, it still has limitations. It is resource intensive become it need a lot of
time to gather information, prepare specification, sign off document, etc... It is also
inflexible and inhibits changes. Therefore it is not suitable for decision oriented

applications.

Advantage Disadvantage

Formal approach. Very resource intensive.
Can meet highly structured and well | Inflexible and inhibits change.
defined requirement. Not suitable for decision-oriented

Tight control on developing process. application.

Suitable: large systems

Not suitable: small desktop system

2.4.2 Prototyping
Prototyping is a working version of an information system or part of it.
This method is very useful when the requirement is uncertainly. It is also valuable for
the end-user interface as user needs and behavior are not entirely predictably. Also,
this method encourages end-user involvement.
However, prototyping is not suitable for large system which requires

careful requirement analysis, structured design methodology ‘and detailed document.

Advantage Disadvantage
Flexible Limited to smaller application.
Fast Limited to decision oriented application.
End user friendly

Suitable: large systems

Not suitable: small desktop system
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2.4.3 Application software package
Application software package is a set of prewriting, preceded application

software programs that are commercially available for sales or lease.

As many organization have common information requirement such as
inventory control, attendance record, etc..., packages become much popular. As
package vendor already developed most portion of the system, therefore the
development of a new system can be faster and cost should be reduced. Moreover, the
resources needed to develop a new system can be reduced as most common
requirement already was fixed in advance.

However, package is still a type of commercial software. It can not or is
difficult to achieve very high level technical quality. Further more, as the package
usually concentrate on common requirement, therefore it is not customer tailor made.
In order to meet unique requirement, a minor modification may be required. However,

the source code change is not permitted.

Advantage Disadvantage
Save resource. May not meet unique requirement.
Quickly develop new system. Can’t change customer source code.
Reliable.

Suitable: common requirement system such as inventory control

Not suitable: high level technical system

2.4.4 End user development
This approach is that end user develop system with assistance from

technical specialist. Special fourth-generation software tools can support this
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approach. End user can create many applications by themselves and the speed is
usually faster than traditional system.

This can improve requirement determination as the end user develop
their own system, they fully involve the system development and the output should be
satisfied. Further more, the user can control the system development process and
reduce the possible schedule delay.

However, this method has some risks. As the system is own developed
with limited technical specialist support, it may lack quality assurance standard and
control. The fourth generation tools is relatively inefficient, when large files are used,

the system will become slow.

Advantage Disadvantage
Vendor involvement and satisfaction. Quality may not be ensured.
Improve requirement decision. Capability limitation.

Easily control develop process

Flexible.

Suitable: small to medium system development

Not suitable: large system, high quality system

2.4.5 Outsourcing
Sometimes the organization does not want to use internal resource to
build system, they can require outside vendor which specializes the system
development to perform the job. As the information technology accounts for about
halt of most large organization’s capital expenditure, outsourcing becomes popular.
If apply appropriately, outsourcing can be a win win deal. In one hand,

the organization can save cost but get demand service, on the other hand, the
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outsourcing provider can benefit from economies of scale. In addition, most
outsourcing provider can give good service quality, is flexible. The organization can
also free human resource and financial capital.

However, as outsourcing will depends on the provider, if we can not

appropriately selectly, we will lose control and are dependent on vendor’s viability.

Advantage Disadvantage
Cost saving May lose control
Good service quality Dependent on vendor
Flexible Trade secrets may leak out

Save human resource

Save capital

Suitable: for those who can manage outsourcing well

Not suitable: for those very critical applications

2.4.6 In summary, several system methods can be applied depending on the
situation. Each method has its pros and cons, therefore, each of them has its suitability

and no suitable. This can be shownas table 2.1



Table 2.1 System building and its alternative
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Advantage

Disadvantage

Suitable

Not suitable

System life cycle

Formal approach
Can meet highly structured and
well defined requirement.

Tight control on developing

Very resource intensive.
Inflexible and inhibits change.
Not suitable for decision-

oriented application

Large system

Small desktop system

process.
Prototyping Flexible Limited to smaller application. Large system Small desktop system
Fast Limited to decision oriented

End user friendly

application.

Application software

package

Save resource.
Quickly develop new system.

Reliable.

May not meet unique
requirement.
Can’t change customer source

code.

Common requirement system

such as inventory control.

High level technical

system.

End user development

Vendor involvement and
satisfaction.

Improve requirement decision.
Easily control develop process.

Flexible

Quality may not be ensured.

Capability limitation.

Small to medium system

development.

Large system, high

quality system.

Qutsourcing

Cost saving

Good service quality
Flexible

Save human resource

Save capital

May lose control
Dependent on vendor

Trade secrets may leak out.

For those who can manage

outsourcing well.

For those very critical

applications

2.5 Shop floor information system applications

2.5.1 Shine Wave Corp., “shop floor information system” (1998)

Many shop-floor company encountered the problem on the shop-floor

information timely processed and accessed by management and supporting staff. To

overcome this, some companies introduced so-called *“Shop Floor Information

System” (SFIS). The SFIS can receive and process shop-floor output and quality

information along the manufacturing process and can also be integrated with MPR

and CRP to perform other tasks, based on the demand.

The benefits for such a system are,

1) Real time.

2) Paperless.
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3) Tracking the history data.
4) Monitoring the production progress
5) The database is open to authorized users therefore the information
can be necessarily shared.
2.5.2 www.lighthouse-sys.co.uk

Some companies applied “Manufacturing Execution Systems”. Shopfloor-
online is one of the application. It is the link between MRP/ERP planning system.
This system can help on followings,

1) Reduce manufacturing cycle time.
2) Reduce data entry time.

3) Reduce work in process.

4) Reduce lead times.

5) Improve product quality.

6) Eliminate paperwork.

The big advantage for this system is “sharing information”.

Shopfloor-online is able to bring all the manufacturing information together
and present it in an appropriate form to all those that need it, from operators on the
shopfloor, to supervisors, production people and quality people. No longer will you
suffer from information which is difficult to get hold of, late, and often inaccurate.

2.5.3 www.sarbrook.com

An organization need to-employ:to integrate the source and distribution of
information. This information must be reliable, up-to-date and readily accessible.

Information is the lifeblood of an organization. How to manage the
information may be the difference between success and failure.

WInSPEX system is a document control system. This system can identify
and gain a competitive advantage, increase efficiency and performance, control cost

and profitability, and maintain control and accountability.
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Benefits of using WinSPEX™ are as below,

1) Real time access to the latest information.
2) Workgroup collaboration.

3) Reduced costs (materials, time).

4) Information control and standardization.
5) Reduced time to market.

6) Increased productivity.

7) Accurate and most current information.
8) Compliance with laws and regulations.

Due to the ability to access and extract detailed specification data from their
WInSPEX system, an international manufacturer of health, beauty care, and food
products was able to easily and quickly analyze their existing corrugated materials for
potential cost savings. As a result, over $450,00 in savings were projected in materials
purchase costs for year 2002.

2.5.4 www.advantech.com.tw

Advantech Co., Ltd., a Taiwan company -implemented a shopfloor
information system in year 2000 and make gains.

As each individual product enters the Advantech manufacturing process
(such as a SBC), it is given a unique Bar Code label that allows the product to be
scanned with a bar code scanner and information to be ‘continuously gathered on that
particular product. At every stage-in the manufacturing process, this serial number is
scanned in and automatically input into the Shop Floor Information System. This
SFIF seamlessly integrates into the entire manufacturing information system. From
real time quality control, to packaging and shipping information, to RMA and
warranty information, this serial number can be accurately traced and the relevant
information that is needed can be easily gathered. Some advantages of the SFIS are

shown below.
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5)

6)
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Extremely easy to use.

Efficient digital record for instant product history access.
Improved WIP tracking and control.

Built-in QC features (checks and verifications).
Easier/faster production line changeover time.

More efficient RMA control (i.e. 2 year warranty).



CHAPTER 3

BACKGROUND AND PROBLEM ANALYSIS

In this chapter, a company was selected as a case study for this thesis.
Company background and problem related to shop floor information will be

identified. The problems will be analyzed.

3.1 Background
3.1.1 Company profile

In this research, | take a monitor and computer manufacturing company
as a case study.

TTL was established in 1990. Its main product is colour monitor, all-in-
one system (computer and monitor combination, like Internet PC but have additional
function such as telephone) and colour television chassis. It produces colour monitor
for big OEM customers and process all-in-one system for a big IT company, it also
produces colour television chassis for a England company. The production has four
sections,

1) Auto-Insertion section.
2) Chassis section.
3) Final assembly section.

4) Plastics moulding injection section.

The Auto-Insertion and Plastics moulding injection section work 24
hours per day with 2 shifts. The chassis section and final assembly section usually
work 9 hours per day, but work 24 hours per day with 2 shifts in peak business
season.

The total employees in TTL are 2,400 persons.
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3.1.2 Product description
The factory produce monitor, all-in-one system and colour television
chassis.
1) Monitor is the video display terminal of computer.
2) All-in-one system is the combination of computer and
monitor. It is a type of Internet computer with telephone
function.

3) Colour television chassis is one part of colour television.

In terms of customers, all of them are export market. Customers are very strict
on Front of Screen performance, safety, reliability and cosmetic issues.

The product Is very price sensitive. Therefore, cost control is very important
for the manufactures.

The product must be guaranteed in one year after product delivered to OEM
customer. OEM customer takes responsibility on after-sale-service. If the product
failed within guarantee period, a very high compensation will be charged to the

manufacturer.

3.1.3 Process description

The production process consists of 3 main steps a shown in figure 3.1

Auto-Insertion PCB Assembly Final Assembly
S-Eog R ; )
o L = = = OO OO Y000 0O Yo Yy 00 Y oD naYD oY dY oo oo o oo
r & Operators T G0 Operators T B0 Operators '|
Auto-Insertion PCB Assembly Final Assembly
| Puto=lnsertion i+nanugl Insertion 3»Soldring 3»Touch up J»Group assenbly +:lr| ;usrrs;y ;l;"'h Jiligrnent = Inspection Packing
Line : 190 meter long
Operator : More than 120 people
Instructions : More than 300 pages for one model

Figure 3.1 Manufacturing flow in a PC/Monitor factory
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3.1.3.1 Auto-Insertion process is to insert component into PWB by auto
insertion machine. Usually one line consists of 5 machine with total 40 meter long, 6
operators are required.

3.1.3.2 PCB assembly process is to complete component insertion then
pass solder bath for soldering. After that a special touch up will be applied to big size
component. The last step is to test and assemble all boards together to form a chassis.
One line is 60 metre long, 60 operators are required.

3.1.3.3 Final assembly is the process to transform the chassis and other
parts to be complete set. It consists of in case assembly, burn in, alignment, inspection
and packing. One line is 90 metre long, 60 operator is required.

All the process will be directed by manufacturing instruction, namely
Works Instruction (WI), Inspection Instruction (1), Process change Notice (PCN),

Alignment Software (Align S/W) and Concession Notes.

3.2 Problem analysis: Existing shopfloor information handling method.
3.2.1 Existing shopfloor information method
Shopfloor information has many types. In this thesis, we will only
consider manufacturing document and shopfloor production output information and
quality information.

Current document control flow is shown as figure 3.2
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Manufacturing Document Control Flow

Production Engineer &

Design document | 1SO document Quality Engineer Document

Paper file
Y
ittty -Document Control Centre E——“
Copy documents plus acknowledgment

note and distribute
Electronic file

Sign and return
Acknowledgment

Note Authorized holder Authorized holder quality Authorized holder
(I Production Production Control
Staff Staff Staff
Operators Inspectors

Figure 3.2 The manufacturing document control flow

The design document, 1SO document and production engineer/Quality
engineer document will distribute to document control centre. Document control
centre will distribute concerning documents to each department per its standard
operating procedure. After each department received the document and confirm its
completeness, the acknowledgment note is signed and returned to document control
centre. Then each department will distribute the documents to concerning operators or
staffs.

During-the production, each production. line will perform-daily record and
repair report then quality department will perform inspection report. Afterwards, all
these records will be summarized to production report and quality report. They will be
reported in daily production meeting. Then production or supporting department will

take corrective action accordingly. This flow is shown as figure 3.3



Activity per line

Daily report
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Weekly, monthly,
annual report

Daily record
Model :
Line
Pass
Reject :
Code :
Daily summary sheet Production report Weekly, monthly,
By test and inspection Model Model annual report
stage operator total 10 Line Line
persons per line 1 Session Q'ty : »| Output || Model
Yield Yield : Line
Fault finder report Failure  : Bl OQA result.
Model AL Repair status :
Line : -
. N One clerk summarize  The same clerk summary
Problem code : - )
Repair method : total 7 lines per day
Repair person :
By each faultfinder total
4 persons per line
OOQA inspection Quality report Weekly, monthly,
report Model annual report
Model —>7 Line
. 1 5
Line : Yield Model
Result OQA result : Line

One clerk summarize total
7 lines per day

Production line as primary key.
Model line as foreign key.

The same clerk summary

Figure 3.3 Current shop floor information system

3.2.2 The related regulation for the shop floor information.
3.2.2.1 Each department will only has one set of document except
production department. For production department, each production line will has one
sets of documents regardless of day shift or night shift. In‘case more document is
required, then production department will require them from document control centre.
3.2.2.2 For shopfloor information, each line will assign certain clerk to
collect data from the shopfloor. Then the clerk will send the data to production centre

and quality department to summarize them and come out a report.
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3.2.3 Advantage and disadvantage of existing method.
3.2.3.1 Advantage
1) The route is very clear.
2) Central controlled document can make certain that each area
centre contains the latest version of document.
3.2.3.2 Disadvantage
1) Only experienced staff can handle this job.
2) As the data was manually recorded and handled by many
process, the report may be error because of wrong data.

3) The data is not real time.

3.2.4 Problem analysis

On current document control system, we can see there are no linkage

between area centre and shopfloor operators. As a result, shopfloor may hold old

version document or lack appropriate document. For example, document control

centre already issued the document such as PCN to production department, but

production manager may not immediately pass it to shopfloor operator.

On shopfloor information side, as more people involved, the data may

have error. And more seriously, as the data system is not real time, the corrective

action may be delayed.

Above problems will-lead to following results,
1) Incorrect document or incomplete document in shop floor may lead
to wrong product thus rework and customer complaints occur.
2) Manager and support function can not get real time information

therefore can not take prompt action.
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3) More manpower to write the data, collect data and summarize the

report, it is wasteful. Moreover, some errors may occur during the

data writing, collecting and processing.

4) Different departments may collect and process similar data,

therefore the repeat job occurs and it is no value added.

5) Late action because the shop floor date is not real time.

The problems and results can be illustrated as figure 3.4

Design

Production

Can't take prompt action

A

No real time information (quality, quantity)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
I
' Document in shop floor not latest | Wrong
! Not all-necessary instructions reach to shop floor 1 product
' rework
Unclear document I
Document delay ' More resource put in data writing/collecting/processing
Incomplete document ' Overlap in data writing/collecting/processing among
' departments
1
1
1
1
i
! Waste on no-value-added Product Customer
' activities -
- i Low quality
Delay time to market : Add non-necessary
Add more no-value-added ! Cost I | Un-satisfactory
activity for clarification i Delayed
1
1

______________________________________________________________

Figure 3.4 Problem and its affects from current system

3.3 Review of current system

3.3.1 Document in shop floor

The document control process is that headquarter R&D issue controlled

document through R&D’s document control centre to overseas manufacturing

factories document control centre.
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After production engineer and quality engineer study these document,
they will issue works instruction, inspection instruction and process change notice to
shop floor. Shop floor performs the job based on these manufacturing instructions. As
each production line have over 100 operators and conveyor limitation, all
manufacturing instructions are hanged in front of them in a paper format, not on
display terminal. All instructions are distributed along 190 metre long production line.
If incorrect documents are used in shop floor, the wrong product will be produced and

is very difficult to control.

3.3.2 Shop floor information

On the whole process, there may usually need over 100 operators. Key
manufacturing information such as pass/reject, reject reason, repair data, output
quantity will be recorded manually in the process. For example, production supervisor
will record the output quantity, pass/reject rate, repair technician will record repair
data, and quality engineer record quality data. All these data will be collected by
quality data clerk and production clerk who will summarize the data and distribute the
report to concerned people. The whole process may take minimum 1 day. As the data
is not the real time, therefore, the correct action is delay as the information is already
one day behind. Also, as the data are recorded by hand writing, some records are not
clear to read, some records are not in standard format therefore difficult to process.

Moreover, the data reliability depends on whether they are recorded. If

the defects are not recorded the reporting quality data is biased.

3.3.3 Loss caused by above problems.
In 1999 TTL has a overall 60 million Baht (about 1.5 million USD)
profit. However, TTL suffered a 22.2 millions Baht (about 500,000 USD) loss and

also cause negative image from some customers because of shop floor information



32

handling problems. They can be separated into two categories: Tangible loss and in-

tangible loss.

1) Tangible loss

In house rework : 1 million Baht
Air flight to

Catch delivery : 6 millions Baht
Call back container : 0.2 millions Baht
Customer claim quality charge  : 15 millions Baht
Total . 22.2 millions Baht

2). In-tangible loss

Customer complaints and un-satisfactories from some important

customers.



CHAPTER 4

APPLYING ON LINE SHOP FLOOR INFORMATION SYSTEM

In this chapter, “On line shop floor information system” is developed. The
system consists of “shop floor document control system” and “shop floor information

system”. Then the implementation will be discussed.

4.1 On line shop floor information system outline

The on line shop floor information system can be illustrated as figure 4.1

R&D PE QA Material ~ Production

U U U U

1L ICIEITAL

Material
Product

— -

Man

Machine

Method

>

IESEIRIRIR:

Shop Floor Information System

Figure 4.1 Structure of on line shop floor information system

The system consists of shop floor document control system and shop floor
information system. Shop floor document control system can ensure right operator
can have right document whole shop floor information system can ensure right person

can get real time information.
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4.1.1 Shop floor document control system

A shop floor document control system provides data enquiring menu to
shop floor and quality control person. Authorized end user can access the data then
compare them against actual documents on hand. From the comparison, they can
know how many documents should be applied and what is the latest revision. If they
find some document is in the system but they do not have it on hand, then they will
require it either from production manager or document control centre. Through this,
the feedback loop will be closed can reduce mistakes caused by wrong documents.

For the system, we can consider either buy in a existing system or
develop a new system on this.

The hardware, as TTL already have client/server architecture, therefore,
we can utilize current server plus some terminal which can be accessed by shopfloor
personnel to check the availability and the lasted version of documents.

The software, we can use dBase, Lotus or Access windows. As we
already have Access Windows, we can use it to develop the system.

Shop floor document enquiry menu can be as figure 4.2

Wi Il PCN Concession Align S/W

Model :

Figure 4.2 Proposed enquiry menu

When we would like to check the documents, we can select model name

then click the items you want.
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From this, the shopfloor operators can know the latest version of works
instruction is being used, and any other special instructions are available.

Typically, five types of document are used in shop floor

1) Concession Notes : Deviation from BOM but waive for
certain quantity of production.

2) Process Change Notice (PCN) : A memorandum issued to production and
related department on process change.
PCN is usually based on Engineering
Change Notice, concession or general
process improvement but authorized by
production engineer.

3) Works Instruction (W1) - Works Instruction is a document issued
by production engineer on how to
perform the job in shopfloor.

4) Inspection Instruction (1) : Inspection Instruction is a document
issued by quality engineer on how to
inspect product.

5) Alignment Software (S/W) : Alignment S/W are software used in

shopfloor. The version control is the key.

If above information can be accessed and double checked, then the
shopfloor can know whether they use the correct documents.
Shopfloor and other departments can also access document menu to check
other information.
Through this, we can have a tool to ensure shopfloor can get correct

document.



The close-loop process is as figure 4.3

| Design Document |--| 1SO Document |__.

Production Engineer Document
Quality Engineer Document

\
e .| DcC
|
i |
|
| Y y Y A/
:___I Prod |__| QA. |___| Material H
Supervisor Engineer
Operator Inspector

Figure 4.3 Close loop of document process
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Have tractability

Have tractability

Have tractability

Through such kind of system, the shopfloor can access the data from

document centre. The data flow is as shown on figure 4.4

External Source

Issue Document

Return Acknowledgement

Control

\

Issue Document

™ Document
Centre

Internal Source - |«

\

Issue Document

Return Acknowledgement

<«

A

Issue Document

Return Acknowledgement

Access
Document Menu | _

!

[}

i

> Issue Document :

Production |  Shop Floor

- Other User
Departments

4.1.2 Shop floor information system

Figure 4.4 Data flow of shop floor document system

Typically in shopfloor, the quality, quantity information is very

important for the operation management. For most companies, the current practice is



37

that several stations along the flow are selected and operator or QA people record the
quantity they produced and how many passed, how many rejected and the code for the
reject. Production people and quality people will collect these data, process them then
issue to concerned people.
This will have following problems,
1) The response time is slow. The full process may take one day
to reach to responsible people.
2) The data depends on manual record. This may have errors.
Some records may be illegible.
3) More people involve in this and waste manpower.
In order to solve this problem, a so-called shopfloor information control

system can be developed as shown on figure 4.5

Manager

T
L1

Shop-floor information system

pEr
L1

Material Process Product

Figure 4.5 Shop floor information system

Through this system, the real time data can be obtained, and immediate
corrective action can be taken where necessary.

If we review traditional shop floor information, we can see that the data was
recorded by shopfloor operator and line QC. Then the reports are submitted to
production office and QA office. Both departments then developed the data then

report in the production meeting. Actions are then taken.
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The flow is as figure 4.6 and the lead time is typically one day.

Process

=
— Production office I% Production report W

Production meeting
=
QA office I% Quality report ’J
=

1 day to 1.5 days =I

Action

vy

vy

Figure 4.6 Review of traditional system

If we apply shop floor information system, we can use scanner to input
information to central database server, and the information can be accessed and

shared by all authorized users. The main structure can be shown as figure 4.7

=
] t.
T

=
] t.
T

ﬁ Data base server

= LD

1D lP

Real time =i

Ny

Figure 4.7 Main structure

If use this system, we can shorten the lead time from 1 - 1.5 days to real time

(immediately).
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The manufacturing information system can be expanded to include document

control and shop floor information system.

MRP C.R.P. S.F.1.S. On line Document Control
¢ Production planning e Industrial engineering e Quality control ¢ Document control
e Inventory

In summary, the solution can be shown as below. Through Product Data
Management (PDM), HQ R&D data can be transferred and accessed by overseas
factories. Inside overseas factories, the shopfloor document control network and

shopfloor information system can be integrated and the information loop is closed.

4.2 Development of the system

For above research, we selected an electronics manufacturing company in
Thailand named TTL, to carry out this project.

TTL have employed 1800 persons (December 2000 figure). Main products are
monitors and All-In-One (AlO, a combination of PC Base and monitor, it is a type of
Internet PC). Total output in year 2000 is 2.6 million sets. Currently this company
have 9 physical lines from Auto-insertion to PCB assembly then to final assembly
lines. For AIO product, 2 additional lines will be set up late of year 2001. This
company.is-an.overseas company.of a Taiwan leading manufacturing company.

Based on Curtis (2000), to design and construct a information systems, we
need following steps,

1) Develop corporate policies and strategies.
2) Analyze business information requirements.
3) Design and construct system.

4) Implement the system.



These steps are shown as figure 4.8
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DESIGN AND CONSTRUCT SYSTEM
Rapid Application Development

Benefits for Overall Project

BUSINESS  Corporate
LEVEL vision

AR BUSINESS Programme for
CORPORATE (
POLICIES AND PLAN  business change
STRATEGIES

LOGICAL  Technology
LEVEL independent

PHYSICAL  Technology
LEVEL independent

PLATFORM  Site
LEVEL dependent

Focus of attention moved
away from technology
towards the business

ANALYSIS BUSINESS
INFORMATION
REQUIREMENTS

BUSINESS Business information
MODEL  and processes

DESIGN AND . L
CONSTRUCT SYSTEM SYSTEM Technical definition of
MODEL database and application

IMPLEMENT
SYSTEM _’O SYSTEM

FACILITIES IMPLEMENTATION

Implementation on

particular hardware

Figure 4.8 System construction

Above is for whole system level, however, we can apply the approach to

develop the shopfloor document system and shopfloor information system.

After survey the current practice in the company, as well as survey the

literature, | suggested that,

1) A task force needs to set up.

2) A client/server architecture can be considered.

3) New system must be capable to solve problem and must be put in

trial before year March 2001. The system building is the key.
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1) Currently TTL already have a Local Area Network (LAN) system.

If we apply client/server concept, we can share existing facilities

thus the time and cost can be saved.

2) Good existing practices in other companies. According to Marilyn

M. Parker, many companies applied Local Area Network (LAN)

and succeeded.

For SFIS, as other sister companies also have this similar requirement, we can

co-operate on this project.

The task force for this project is as figure 4.9

Project Sponsor

Mr. J.H.Jang, GM.

Steering Team

Boonchai / MIS Manager

I. James / Quality Manager
Chainarong / Facility Manager
Lan / PE Manager

Advisor

Jim Wu
MIS manager, HQ

Project Manager (Document)

Lan/ PE manager

Project Manager (SFIS)

Lan/ PE manager

User Representative

Nok / Document officer

Udorn / PE engineer

Chanchai / PE engineer
Wyndem Geoge / QA engineer

Technical Specialist

Goy / Programmer
Anan / System engineer

User Representative

Taradon / QA manager
T.S.Lee / Prod. manager

Technical Specialist

Subin / Test manager
C.C.Lin/ HQ system engineer
Kritsada / System engineer

Figure 4.9 Task force structure

The task forces have two projects, one is document system, and the other is

SFIS.

I am the project manager for both projects.
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The project team’s objectives as table 4.1

Table 4.1 Task force objectives

Role Name Objectives
Sponsor J.H. Jang Support and authorize the projects.
Steering team Boonchali Approve the project and commits the organization’s
I. James resources.
Lan Approve the project schedule, review the progress and
Chainarong take appropriate corrective actions.
Review the project, make decision for necessary
Advisor Jim Wu modification.
Project leader Lan Advise & review on the system.
Project team Nok Lead the project team to raise and execute the project
(user Udorn plan, co-ordinate among the team and report to steering
representative) Chanchai team, set up training, report project progress.
Taradon
145.Lee Identify the user needs, implement new document
W. Geoge control and train concerning department on application.
Also entry existing database-into new system.
Goy Based on the user needs, develop a programme and
Project iea@ Alan assist on the introduction and implementation.
(technical Subin Raise proposals on develop system by ourselves or buy
specialist) C.C.Lin in the system.
Kritsada

The budget for the project is 20 millions Baht.
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System design can follow following procedure in figure 4.10

Tasks Development Stages Deliverables

Feasibility > Recommendation to Proceed and
Study System Proposal or
\ Recommendation to Abandon
System
Analysis Requirements p  Requirements Specifications
Analysis \
System
Design

Physical Detailed Design of System Modules
Design > and Databases Specification of

\ System Hardware and Software

Coding and Accepted System with Complete
Testing ’ Documentation

)

Conversion L p Installed Operational System

Programming
(Construction)

Logical > Conceptual Design
Design Or Programs and Databases

Installation
(System Postimplementation | Recommendation for Enhancement
. Review of the System and of the
Operation and
. Development Method
Maintenance) Recommendation for

Organizational Adjustment

Source: Vladmir Zwass, “Foundations of Information Systems”, MCGRAW HILL, International Edition, 1998.

Figure 4.10 System flow
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As software development is critical in system design, the software quality
should be secured. Software quality include effectiveness, usability, efficiency,

reliability and maintainability as shown in figure 4.11

Software Quality

Effectiveness Usability Efficiency Reliability Maintainability

Understandability Modifiability Testability

Figure 4.11 Software quality

In order to confirm the software quality, measure of information system
should be established. It includes several items. Most importantly, user satisfaction is

main objective. This can be shown in figure 4.12

Measure of information system success

\ A\ Y Y \
High level of User satisfaction Favorable attitude Achieved system Financial
system use with system about is function objectives payoff
o Accuracy o Reduce costs or
e Timeline increasing sales or
« Relevance of information profit

o Quality of service
o Schedule of operation

Figure 4.12 Measure of information system
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Basically, the causes of implementing success and failure are as below.

1) The role of users in the implementation process.

2) The degree of management support for the implementation effort.

3) The level of complexity and risk of the implementation process.

4) The quality of management of the implementation process.

For these two projects, whatever way we develop the system (traditional

systems life cycle, prototyping, applications software packages, end-user development

and outsourcing), we use following approach to perform the system development and

implement. See figure 4.13

Identify the detail requirement

Y

Select the priority option

Identify the total requirement

\ 4

.

Set up system specification

\ 4

v

Develop the system

v

Verify the system

v

Install and trial

Sl

Preparation for on-line operation

v

On line operation

v

Daily operation

No
Hold

Figure 4.13 Flow of system development and implementation

The detail will be discussed in 4.3, 4.4 and 4.5.
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Software plays a crucial role in database management system. Currently in

market, we can have “Access” from Microsoft, “FoxPro” from Microsoft, “Inter Base”

from Borland, “Oracle” from Sun and “MS SQL server 2000” from Microsoft. Each of

them have pros and cons, depending on application requirement. Generally we can

summarize them as shown on table 4.2

Table 4.2 Database software comparison

- Visual C++

Program Vendor Suitable Work Conspicuous Inferior Development | Suitable
Tool
Access Microsoft General database system - Easy to use - Not suitable for big database - Visual Basic Office
- Include in Microsoft Office - Visual C++
- Compatible whit Microsoft Windows - ltself
Approach Lotus/IBM Same as Access - Easy to use - Hard to find good manual Itself Office
- Cheap - Some data can not export to
Excel or Access
FoxPro 6.0 Microsoft General database system - Flexible to develop - Need developer skill - Itself Database
- Support database on Internet (DNA) - Visual Basic
- Compatible whit Microsoft Windows - Visual C++
- Cheap, can be complied to exe file
Inter Base Borland General database system Same as FoxPro Old generation software Database
Oracle Sun World wire network - Standard network database system - Developer and user need to Delphi Big system
database system - Environment : WIN NT train-and support from vendor. Visual Basic
- Expensive Visual C++
MS SQL Microsoft General Database System - Compatible with Microsoft Windows - Need developer skill such as - Itself Big system
Server 2000 - Environment : WIN NT SQL plus - Visual Basic
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4.4 Shopfloor document control system

4.4.1 Sutton (1996) developed a Enterprise Data Management System (EDMS)

model as shown on figure 4.14

Repository

Fileroom
o '
R
= Cabinet

¢
\
i
=
]
Al Al
=

1

)
ﬁ ﬁ Folder @

-

Document

Figure 4.14 Architecture of EDMS

In this model, many kinds of enterprise document were discussed. However, in

this report, we will only discuss on manufacturing document in shopfloor.
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After several meeting in the task force, the server concept was approved. This is

based on

1)

2)

3)

4)

5)

6)

System build can apply end user development. The system we build is
small system with about 30 clients. Internally we have capability to
develop the system if we select appropriate software. If we apply this
approach, we can ensure the system is user-friendly and we can easily
control the process.

Cost saving. As we have already had Local Area Network and Internet
system, we can share this resource without much more investment.
Through the LAN, all documents can be electronically transferred and
saved in the server. We will put the file under the document menu thus
the end user can read the content on the their own screen.

The software, we can use dBase, Lotus or Access Windows. As we
already have Access Windows and we have capability to develop it, we
can use it to develop the system.

As “access” Is easy to apply, the process time can be reduced. The
development speed will be faster.

The hardware, as TTL already have client/server architecture,
therefore, we can utilize current server plus some terminal which can
be accessed by shopfloor personnel to check the availability and the

lasted version of documents.

This approach originally come from “Vault” concept. That is all documents are

kept in server while any authorized user can access the data via their terminals. This is

quite suitable for design person or those who work in office.

In PC and monitor manufacturing companies, the process is labour incentive, one

complete line require over 150 operators. It is impossible to put one terminal to each

operator to check the document.
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Alternatively, we can use server to keep document checklist and quality control
people can access the data to check the correctness and completeness of document.

All control documents will be kept in server. In order to reduce the occupation of
e-mails, all e-mails are kept in PC clients by adding personal files under exchange
programme.

4.4.2 The budget for the new system in is as below,

4.4.2.1 Hardware

Hardware specification and other information are as table 4.3

Table 4.3 Hardware information

Item name Spec. Q'ty Status Cost New buy budget
(Baht) (Baht)
1. PC server Compagq Proliant 800, 1 Already 150,000
Pentium Pro 200, 4 GB * 2 HDD, existing
64 MB * 2 RAM
2. Data record tape 24 GB recorder HP . 3 40,000
3. Local Area Network | Hub, Fiber cable, etc.... 1 * 4,000,000
Hardware
4. PC client Pentium 11 350, 9.1 GB HDD, 8 Need new buy 240,000
64 MB Ram, CR-R (write/read)
5. Cable + Card 10,000
Total 250,000
4.2.2.2 Software

Windows (NT) is applied. MIS system engineer and. programmer
will use application software “Access” to develop the program. 50 working hours will be
used to identify user need and another 100 hours will be used to develop the program.
The installation, training and meeting etc.... will take place but are not considered in
budget but treat them as routine job.

4.4.3 Document flow will directly affect the system development. Therefore, the

flow is summarized in order for system development. The flow is shown as figure 4.15
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Figure 4.15 Document control system-document listing/cross reference system
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After review document control system, we have following date flow information,
1) Source / Sinks
(1) Design authority from design authority, production engineer / quality
engineer.

(2) End-users.

2) Process
(1) Sort out and confirm the completeness.
(2) Select file and put to server.
(3) Stamp and entry date.
(4) Copy and distribution.
(5) Return acknowledgment.

(6) Access data in the system.

3) Data stores
(1) Document attributes.
(2) Document contents.
(3) Distribution list.

(4) Display file.

4) Data flows
(1) Document.
(2) Document acknowledgment.
(3) Display document.
(4) Distribution information.

(5) Selected file.
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All these information can be summarized to overall document control system

as shown as figure 4.16

Distribute information »| DS004 Distribute list

( 4 \
Distribute name list
All document Copy and P
- DS001 Document contents distribution < =
]
€ Paper document %
c Clerk 2
£ ki
Acknowledgement 3 g
o c
= 3
< <
EE01 / 14 2 AN v
Document All documen,
supply source Safbut &
confirm the »| Stamp and .| EE02
completeness entry data Users
Senior officer Officer A
2
= DS003 Display file DS003 Document attributes
(]
ks A A
[«)
0
2 o
-
©
Sort out & 2 . .
confirm the Fa) Display file
completeness

Senior officer

D Process
—> Data flow
Data store

Source or sink of data

Figure 4.16 Overall document control system (level 1)



The data access is as shown as figure 4.17

Primary key = Document Number

Primary key T | U Seq.

Primary key = Description

Foreignkey 1 | U Seq.

Document Type

U Seq. Primary key = | Revision

U Seq.

Foreign key =

U seq.

Process:
(@ Receive document
Return acknowledgment

(b)
U Seq. (c)  Process document
(d

) Distribute document

Data flow:

a) Document number
b)  Document type

c) Document revision
d)  Description

e) Receive date

—~ e~ e~ — —

Figure 4.17 Data access flow
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After this, data attribute can be identified. The Entity contents — Data attribute is

as below,
Entity Primary key Attributes revision  Foreign key
Document Document number Description Dacument type
Receive date Model name

Revision
Remark

Display file

In order to develop the system, the task force reviewed all controlled document

inside the company and the menu they expected, total 30 items.



The structure block diagram can be as figure 4.18

BOM

ECN

INFORMATION SHEET

wi

FAX E-MAIL

TEL. CAUSE PCN

DEV. CON.

DCC.

Wi

PCN

Concession

Align S/W

Model :

Figure 4.18 Block diagram of system

staff, then shop floor can access all necessary documents through the inquiry menu.
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All documents will be filtered by production engineering and document control

On the menu, we can check what the latest version of WI, Il is, how many

changes will affect this model (PCN), how many waivers (concession notes) applied on

the product, how many alignment software and what the latest version is.

For WI/II/PCN/Concession/Alignment software, as they are models linked, the

inquire menu should have a menu to-key in model name, for other documents, the model

number is not applied.

in the system, i.e., only authorized person can use the system.

enter / modify / delete the data and also link electronic data file such as

e-mails to the document menu.

4.4.4 For security and data access consideration, log in and password are required

1) The highest access level is from document control centre. The centre can
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2) The menu is generated via MIS staff. However, neither document

centre staff nor MIS staff can modify it unless PE manager approve it.

3) The user can read and search the data, also can read the content on the
screen display but can not modify the data.

4) When document centre delete data, or replace the file by latest version,
document centre will back up the obsolete file in tape record.

5) Document centre will also print out all data in paper format for text files.
For some special artworks, such as carton artwork, they will be saved in

CD-R.

As BOM already put into mini-computer system called TAMIS, they are directly
transferred among HQ and TTL; therefore, TTL document control centre will only record
the document information without putting the content in server. Thus the big memory is
saved.

For the hardware, all data can be put in the server, and all end users can access the

data via their own client PC as figure 4.19

—

- Client AN

Database
Database computer

Client Client

Figure 4.19 Document system hardware
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Finally, MIS programmer use windows access, apply “Visual Basic” program
tool to develop the database. The system design based on the system requirements
developed by the project team.

After programming, a testing was performed and we found some point need to
improve. Some of them is the requirement itself which is not clear enough or well
considered. For example, we can not key in some field on the menu as we ignored the
field on the actual document. Some is the program itself have deficiency. The
programming is thus revised to overcome problems we found during testing.

Before implementation, a training was performed. The training was divided into
two groups: End user group and Data entry group. End user group was trained on how to
access the data. The data entry group was trained on how to entry the data appropriately.

After testing, training, debugging, database set up, the system finally can be
implemented.

After test run and live run, a project review will be carried out to validate the
system.

Especially risk-management must be considered in this system. As all files will be
kept in server and can be linked in the network, any broken server accident or virus
affected issue will cause lost data.

To prevent this, all files will-be backed up in-CD-R and also will be printed out
and kept in document control centre. In addition, the document menu was designed in
such a way that all-users can only read the file on screen but can not change the file.

The actual project complete in March 2001, which took total 5 months.

4.4.5 Operation of the system
The operation is that document clerk enter data (see figure 4.20), then PE
engineer to verify the data (see figure 4.21). Finally shopfloor operator can access data

via the system (see figure 4.22)



Figure 4.22 Shopfloor to access the data
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As shown in figure 4.23, all documents are displayed. If we check WI, then we
can click WI font to enter WI menu (see figure 4.24) then can further check detailed

information as shown on figure 4.25

&, Realtime Document - [Realtime D ocument]

=
\

FioNo ] || [Name | [[Fov] Updue  Page || Shelt !
] WQJQQ-
|— C5GR024, I | 4

| g L@m_m' L_L é 4 4
r C5GPI1 PACKING | March27.01 E
|— C5GPI0G [TUBING 4 March,27.01
|— C5GPI0TA  |AUTOINSERTION | March26,01

ot W[ T v Imlelots '

Figure 4.24 Menu of WI
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4.5 Shop floor ihjormation'sfys‘tem (SFIS) )

4.5.1 Review of current shop floor information flow
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production daily record and repair record. This plus OQA inspection report are developed
by production section for production report while QA will develop quality report. Both of
them will be reported on the second meeting. We can see the data process is slow. Our
task is to develop a system to speed up the process.

Moreover, if we get field failure return, we can have tractability data

about the failure product as to whether it was ever repaired, what the key parts are, etc....
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The manufacturing process is as figure 4.26
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Figure 4.26 Manufacturing process

Initially, we tried to use line as primary key to develop the system. Later we found
it is not feasible. Actually what we care most of individual product. Thus we use product

serial number (S/N.) as the primary key. The SFIS flow is shown as figure 4.27



Customer information

Assembly L —--—-—- Serial number
' Key parts information
|
|
|
< 1
|
Y |
|
i Serial number
Test ! > Repair
' Reject information
|
|
|
|
|
A\ !
L ——+———- Serial number
. |
Packing P R e S e ——————————

61

———-Serial number
Failure information
Repair information

—®  Process flow
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Figure 4.27 SFIS

The process and data flow can be summarized as figure 4.28
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00QA

Keyin
Packing SIN

Pack information

Figure 4.28 Process and flow

As the database should cover all products produced and on the whole process, the

speed must be quickly enough for the real time. The company current window access can
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not have this capability. The company programmers do not capability to build such a
database. Furthermore, as our sister companies will also apply the system, therefore, we

decide to sub-contract the project out (outsourcing).

This is based on

1) This system is medium size, with about 200 terminals. The process
speed must be high and have capability to process medium to large size
database. This requires specialized to develop. If we develop it
ourselves, it will be more costly and will delay the schedule.

2) This company does not have capability to develop this database.

3) As sister companies will also apply the system, if we subcontract it out,
we can share the cost.

4) As specialist companies have experts, sub-contract can achieve system
economy.

5) As specialist companies have professional knowledge and experience,
as long as we raise the correct requirement, the quality of the system
can be secured.

6) If we sub-contract the system development out, we can free human
resource on- the development and-we will have free the financial
capital.

However, we realized that outsourcing also-have disadvantage, if not handle well,
the project may lose control and the project may excessively depend on the vendor. To
overcome this, we assigned our technical representatives together with user
representatives to develop the system together. And the ownership of the programme is
our own.

After selecting partners, we select Windows NT as operating software, oracle as

database software and apply Delphi as programming tool.
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4.5.2 System selection
Before selection, following question must be reviewed,
1) Does the system capture essential business requirement?
2) Accuracy consistency?
3) In budget?
4) Does the system run well?
It is essential to establish benefits, even if they are intangible and difficult to
qualify, such as improved service or enhance internal communication.

Then we come out following selection criteria (see table 4.4 and table 4.5).

Table 4.4 Selection criteria of the system

e
Performance specification for é
the selection of a DataBase system §
% c kS
& = g
Name: Date:
1. System software
Window NT v
2. DBMS
< 5,000 Baht per employee ; T Programming of various «— Vv v
3. Multi-Access capability
Need v
4. Hardware
Connection of work station v
5. Interfaces
LAN v
WAN v
6. Documentation
Documentation in different language v
7. Service
Training 4
Hot-line v
8. Integration capabilities
Graphics v
Spreadsheets v
9. Database and recovery 4
10. Security and privacy v




Table 4.5 Software selection criteria

Legend:
A existing
= no existing
& £ & N &
\\\’6 @ \"5\'\ \Q/@ Ry N N
@ R & & > 3 & & &
S ) ) S & o 2 > 4
S /g & T @ & & 2 R e
> @ Q N S ® ) N S 2 & 4 O
zb\,\o O’b’ 4..\'O &0 ;&\(\ ((\Q’bl 0@ QQ’\'D' \,b,q’ \'50 00\\ {b"Q Q \)@
. X\
s S X &/ o *F YA AR &
Mediu 599 USD Professional
Access A - A <50 i A Small A
m 339 USD MS Access 2000
Approach Mediu
A A A <50 A A Small A m 114.46 USD Millennium edition
« Mediu Mediu 549 USD Full pack
FoxPro 6.0 A A A r” <50 — A A
m m 279 USD for upgrade
Inter Base Mediu Mediu
A A A <50 A A m A m 149.99 USD
Oracle 250 USD Enterprise edition
A A A >500 0 y High High 200 USD Standard edition
MS SQL A A A >500 A A High High 499 USD Develop edition

¥9



4.5.3 Data format

After review, following table was developed.

General information table

-
3
@
C
=1
@
<
o
o
=2

Manufacturing information table

Pass Fail Output Yield Key parts Statistical Fail reason

Fail component Responsible

Quality information table (outgoing quality assurance)

Pass Fail Reject reasons Sampling No. Reject No.

Shipping information

S/N. Ship times Container No. P/O No.

Key parts information

S/N. Part Code Repair Reason Repair person

In terms of flow, we develop the system as below,

Shopfloor information Access data )
Shopfloor . | Database server > Authorized users

o o P \ocess data (QA, Production, Engineer, etc....)

<«
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The information we require is
1) Production quantity and yield.
2) Repair report.
3) Quality report including In Process Quality Control (IPQC) and Outgoing
Quiality Assurance (OQA).

4) Shipping information.

As the process requires over 40 data input and over 10 terminals, the DBMS must

be high efficiency.

The inquiry menu can be shown as figure 4.29

SFIS

PM QA Repair Shipping

Key: PM: Production Management

QA: Quality Assurance

Figure 4.29 SFIS menu

Under each menu, we can also see sub menu, (see figure 4.30)

SFIS- QA
Model Line Period To
Station Pass Fail Total Rate
CAl 16835 0 16835 100
BBI 974 0 974 100
ABI 14428 32 11460 99.78
HIPOT 11615 2 11617 99.98
Fl 11110 1 11111 99.99
PACK 10224 0 10224 100

Figure 4.30 Sub menu of the system
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From this menu, we can see the output and yield. Further, we can check the fail
then supporting engineers can perform onsite support.
4.5.4 Structure
The structure should cover all manufacturing activities. Also,
supporting staff and related manager need in the structure (see figure 4.31)

Display Production
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soutput “output
+yield 99.99% e
«efficiecy

Quiality
Manager DataBase ] <— ) fsplc
*WO report . / failure rate

sefficiecy / \ “§}F ehistory data

eoperating time
Barcode processor Control center

i
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Data processs
Aging/Burn-In

L NEES
QA (B

. W
input B | Ass’y |B)| Test 'L‘? Insp |B)| Pack () Repair [B)| ¢ | B) output
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Figure 4.31 Structure of shop floor information system

4.5.5 Flow and operation

In the shopfloor, in order to get information, barcode system is

developed allow each lines (see figure 4.32, figure 4.33, figure 4.34)

Assembly line

CA KEYPARTS_CODE + KEYPARTS_SN + SERIAL_NUMBER
v

CAl KEYPARTS_CODE + KEYPARTS_SN + SERIAL_NUMBER
v

CA2 KEYPARTS_CODE + KEYPARTS_SN + SERIAL_NUMBER
v

CA3 KEYPARTS_CODE + KEYPARTS_SN + SERIAL_NUMBER

Figure 4.32 Assembly line barcode system
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Through this, we can record the pass / failed status, and also can record key

component information.

Testing Line

HI-POT

ABI

1) OK: SERIAL_NUMBER
2) NG: ERROR_CODE + SERIAL_NUMBER

1) OK: SERIAL_NUMBER
2) NG: ERROR_CODE + SERIAL_NUMBER

1) OK: SERIAL_NUMBER
2) NG: ERROR_CODE + SERIAL_NUMBER

Figure 4.33 Testing line barcode system

Through this, we can record the test information as well error code.

Packing Line

PACK1

PACK?2

SHIPPING

1) Input SERIAL_NUMBER

2) KeyInKEYPARTS_CODE (K/B)

3) Check Specification.

4) Input CUSTOMER SERIAL_NUMBER
5) Print CARTON LABEL / CARTON SN

1) KeyInPALLET’S CAPACITY

2) Input CARTON SN

3) Go to step 2 until the count is full

4) Print PALLET LABEL / PALLET SN

1) KeyInSAMPLING SIZE (PALLET SN)

2) OK SHIPPING_NUMBER

3) NG ERROR_CODE + SHIPPING_NUMBER
4) Go to step 2 until finish

5) Input PASS or REJECT

1) Input PALLET_NUMBER / CARTON / CUSTOMER SN
2) Transfer data to PC from H/T
3) Print SHIPPING LABEL

Figure 4.34 Packing line barcode system

Through this, we can record packing information and ship information.
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4.5.6 Implementation
45.6.1 After selected a vendor, we plan to use client/server
architecture, use Window NT as system software and Oracle as the database software. For
the development, we use Delphi as the tool. This is because
1) Client/server is cost saving comparing to mainframe or
minicomputer.
2) The database is medium size and Oracle can meet this
requirement.

3) Window NT is widely applied.

Hardware and software specification and database information is summarized as

figure 4.35
Internet Internet
«——— ]
Customer Database Overseas
———P Server e
A

Internet Database: Oracle, Borland Database Engine
H/W: Pentium Xenon 600 MHz Server, Network Card.

[ ] o |

System: Windows NT |

Repair Packing \ 4 cQC SMG
SMO
g ¥ N

H/W: PC, CCD or Laser Scanner, Network Card. H/W:-PC, CCD or Laser Scanner, Network Card.

I L

‘ Develop tool: (Repair, Packing program) Delphi ’ ‘ Develop tool: (CQC, PM, Configure, QA program) Delphi

Input Ass’y \ / Testing LED Display

Develop tool: (SMO: Shop Monitoring) Delphi
H/W: DTA or DCT, CCD or Laser Scanner, LED Display

Figure 4.35 SFIS hardware, software and database
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Cost is saved as we select appropriate method. Cost information is shown as

table 4.6.

Table 4.6 Cost information

Standard Equipment for SFIS Installation (per line) Total

Equipment Specification Q’ty | Unit price price
1. Server & Disk array Oracle workgroup_server 8.1 1 16,732 16,732
2. Computer Pentium 1G RAM, 108G, CPU 486-100. 32 RAM 11 999 10,989
3. Hub D-Link 908TX 2 496 892
4. DCT-201 Data Control Terminal 39 550 2,145
5. DIC-101 Data Interface Controller 2 20 40
6. Scanner 47 273 12,841
7. SFIS software 1 14,193 14,193
8. RS232/485 Converter | DIC 101 4 195 780
9. LCD display board Shown Target, Actual Unit Passed 3 2,306 6,918
10. Windows NT Ver. 4.0 Service Peak 4 1 500 500
11. Database S/W Oracle Workgroup Server 8.1 Borland Database Engine (BDE). 1 10,713 10,713
12. Printer Zebra S-400 3 1,170 3,510
13. Scanner PTH 1 1,490 1,490
101,048 USD

In-order to realize the system we use bar code which contain the control information

inside.

If use SFIS, only barcode is needed for entry the data. It is convenient and real

time. Then the data will be automatically processed and convert to pre-set reporting

format. Related supporting staff and manager can access the report which it always the

latest.
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Like other information systems, the security, training, trial run, project review
were carried out. The process is quite similar with the shop floor document control
system.

The system was implemented in factory middle of year 2000. It has very good
effect.
4.5.6.2 System operation
After implementing the system, the data can be entried in real time
way and only one engineer is needed to maintain the system.
The operator scan barcode on arrange stage (see figure 4.36).

Manager and supporting engineer can access data in the real time (see figure 4.37).

Figure 4.37 Engineer access data from SFIS
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For example, if we need to check yield, we can enter the menu then have

yield rate information (see figure 4.38). As there have failure, then we can enter defect

analysis (see figure 4.39) and repair analysis (see figure 4.40). All these information is

real time then immediate action can be taken.

S Pass Rate - Group

SFISREPORT Pagel 2l
Pasz Rate - Group
Period: 2000/08/05 ta 2001/02/05 Prrint at:200102/05 5:00:10 PM

Grow Nane Pass QTY Fail QTY Total  Yield Rate(%) Re-Pass  Re-Fail

Cal 57 0 57 100.00 i i

Cal 57 i 57 100.00 i i

CAZ 57 0 57 100.00 i i

Cad 52 ] 52 100.00 0 0

BRI 248 2 250 99.20 2 i

ARI M3 2 50 99,20 2 i

FI 10 i 10 100.00 i i

PACKING 260 0 260 100.00 i i 7
cQc 22 i 222 100.00 i i
FRE-BOXING 10 i 10 100.00 i i
FRE-ALIGN 10 i 10 100.00 i i

ALIGN 10 i 10 100.00 i i

DDC 10 0 10 100.00 0 0

RERI 2 i 2 100.00 i i

RARI 2 0 2 100.00 i i

coc? ] i ] 100.00 i i

CQC-LOT SIZE 1

Yield Rate UB.41 %% -

[ 0% [Page1af1 7 E—

1 Defect Analysis

SFIE FEPORT Page:1
) Defect Analysis )
Feriod: 20000305 to 20010205 Print at: 2001002105 500:59 FIv
Error Desc CA BRI ART QTY Rate(%)
1000 MOMNITOR MO FASTER 1 20.00
i 1 0
1300 LED UNLIGHTEL(LED1-8) 1 20,00
0 1 0
2000  HDD FAIKIDELIFAL RQ15) 1 20,00
0 1
3200 HARNG UP 1 20.00
i 1 i —
5020 NO SOUND 1 20.00
0 0 1
OTHER i i i i 0.00
TOTAL i 3 2 5 100.00
=
| 0% |[Pagedof1

Figure 4.39 SFIS report-defect analysis
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|i_§§ Repair Analysis [_ 2] x]
SFIS FEFORT PAGE: 1
Repair Analysis
Period: 2000/08/05 to 2001/02/05 PRINT AT: 2001/02/05 5:01:26 PM
Enor Code Reason Description Iiem Name Dty Fail QTY
1000 MOMITOE. NO FASTER.
A2l MODE F 1
SURFACE OXIDIZED MODEM CARD Serial Nunber QTY
036NID330025 1
1300 LED UNLIGHTED(LED 1-8)
Al21 MODE F 1 —
SURFACE OXIDIZED MODEM CARD Serial Nunber QTY
036NID330025 1
2000 HDD FAIL{IDE] FAIL IRQ15)
ANZ0 INTEL- F 1
PART MG FEAGATE W8 3T343134 Serial Nunber QTY
03eNIP330013 1
3200 HAMG UFP
A021 MODE F 1
SURFACE OXIDIZFEDMODEM CARD Serial Nunher QTY
036NIMP330189 1
foan ==lTO MRS e e e L e e e o w0 o LI
0% |Page 1of 1

Figure 4.40 SFIS report-repair analysis

4.5.6.3 Review of the system
After we implemented SFIS, Total 12 people were saved,
1) Clerk total 9
2) Data engineer total 2
3) Chief technician total 1

Yearly saving-is 1 million Baht.

The gains from the system also include quick action to shopfloor problem. Even
it is difficult to identify, we compare the rework cost related to shopfloor information to
the previous year, the cost is estimated 12 million Baht annually.

Very importantly, we have good tractability on the product quality. This gives

customer more confidence on the business.
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However, the problem on the system is that as long as the SFIS server is down,
all production have to be stopped. Even worse, some shopfloor information were lost
become we do not have weekly back up programme.

To solve this problem, we set up two servers and two disk array on the system.
The budge was increased about 170,000 Baht.

The schedule is kept as we selected correct strategy-outsourcing. However, we
only sub-contract the software development. For system maintain, we handle by
ourselves. This can ensure we can control the system and do not depend on vendor. More
important, as we build product to OEM customer, we can keep confidential data.

However, when we developed the system, we did not consider the system
integration to current company information system (MPS, MRP, POS, etc...). they are
currently running in parallel. If we need to process some function such as manufacturing
order, we still use to download MPS from the central system then input data into SFIS.

Integration issue must be considered before system development.

4.6 Road map on the system development and implementation
For above two systems, the actual road maps are shown as figure 4.41 and

figure 4.42



Year 2000 Year 2001
Task name Duration | Start Finish
Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr.

. Vendor selection 30 days 01/07/00 31/07/00
. System development (vendor and TTL) 60 days 03/08/00 05/10/00 |
. Review and revise 30 days 07/10/00 07/11/00 ]
. User training 14 days 09/11/00 23/11/00 [
. Review and modify the system where applicable 15 days 25/11/00 10/12/00 :|
. Test & Parallel run 10 days 12/12/00 22/12/00 |:|
. Review and modify if applicable 15 days 07/01/01 20/01/01 :
. Live run (1) 15 days 22/01/01 10/02/01 :l
. Start new system - 20/02/01

Figure 4.41 Road map on the system development and implement

Gl



) AN Year 2000 Year 2001
Task name Duration Start Finish
Nov. Dec. Jan. Feb. Mar. Apr. May. Jun. Jul. Aug.

1. Hardware preparation

-PC 15 days 08/11/00 23/11/00 1

- Cable + Card 30 days 08/11/00 08/12/00 NS

- Installation 2 days 09/12/99 10/12/99 0
2. Software preparation

- Selection 5 days 08/11/00 13/11/00 |0

- Development 30 days 14/11/00 15/12/00 b waN]
3. Users training

- Data entry menu 10 days 16/12/00 26/12/00

- Application menu 5 days 4/01/01 09/01/01 O

- Reporting
4. Data preparation

- Data entry 14 days 11/01/01 25/01/01 ]

- Check & Confirm figure 10 days 26/01/01 06/02/01 1
5. Review and modify the system where applicable 15 days 08/02/01 23/02/01 1
6. Test & Parallel run 10 days 25/02/01 05/03/01
7. Review and modify if applicable 10 days 07/03/01 17/03/01 (|
8. Live run (1) 10 days 18/03/01 28/03/01 |
9. Start new system - 29/03/01 [

Figure 4.42 Road map on the system development and implement

9/



CHAPTER 5

CONCLUSION AND RECOMMENDATION

5.1 Conclusion

After implementation of these systems, the documentation mistake was
greatly reduced. Also, as we set up SFIS, all concerned managers and staff can know
shop floor information in a real time manner.

We also gained customer confidence that we can handle information well.

Still, during and after system implementation, several issues were raised will

be discussed later.

5.1.1 Cost saving

Total investment on this project is total 5,250,000 Baht. This is less than the
budget 20,000,000 Baht.

If compared loss in 1999 (total 22.2 million Baht), the project payback period
is only 3 months.

The detail can shown as table 5.1

Table 5.1 Total investment

Unit: Baht
Shopfloor document control 250,000
Hardware and software
SFIS 4,000,000
Man 500,000
Travel, training 500,000
Total 5,250,000

It can be justified that the investment is worthwhile.
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5.1.2 Error reduction.

The error documents used in shopfloor reduced from 30 times per months to
3 times per months.

5.1.3 Promote company image.

When customers audit this factory, they are well impressed on this system.
They believe the concept is quite good and can help improve quality.

5.1.4 User friendly

The system is very easy to use. User-friendly menu enable operator know

how to use the system within 5 minutes.

5.2 Discussion
5.2.1 After the system was implemented, the documentation error times were
significantly reduced. The action speed is becoming more quicker.
Even we set up the system, as workmanship still can make mistakes,
therefore, the continuous training is required.

Real time system can improve control timing as below,

Objective Objective

\
Control <

A

Control

A

Y
Input =~ | Transmission || " Output Input

Y

> Transmission

p{  Output

Real Time

5.2.2 Through this project, following gains can be obtained.
1) Usually the management regards IT as money-consuming and hi-tech

tools. Therefore, when talking IT, they always think that it requires big



2)

3)

4)

5)

6)
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money and difficult to implement, at least in TTL. In fact, IT does not
always mean mainframe computer, mini-computer, network and software
development, etc... which usually cost minimum several million Thai
baht. It also means apply the existing technology to improve the current
work practice. In this project, we only add some limited hardware and
develop application software then can contribute to a good job.
Teamwork is important. User involvement’s during this project can
feedback many suggestions on improvement. Only working with end-user
can technical persons identify the user needs and come out appropriate
solution. The new system overcomes the disadvantage on old system.
During the project meeting, many other new ideas were raised and some
of them were considered in the new program.

Training must be well prepared. As end users and document control
officers are used to existing system, they need time to adapt to the new
system. Training is an effective process for this adaptation. During the
training, the user may identify further improvement ideas to the project
team that may consider them and take the appropriate action.

Usually IT department staff work separately with other departments. How
can IT department co-operate with- other department to break the
communication barriers is important._ Through the task force, we can
break the barriers-and-come out a suitable solution.

The disadvantage of the new system is the speed. As many end users will
share the PC server, the speed will become slow.

Inside the company, there have many areas can use this concept for work
improvement. For example, some tester in shop floor can be linked
through LAN then the test engineer can debug the test program in the

central office without going to the shop floor.
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SFIS Outline

1. Purpose

1.1 To reinforce manufacture control system for future small quantity but variety
models manufacture type.

1.2 On line collect and feedback manufacture quality data.

1.3 Provide different control type for customer’s require.

1.4 Provide on line WIP quantity information.

1.5 FIFO control of inventory and shipping.

2. Methods
2.1 To unify the coding of manufacture # and outing #.
2.2 To use Bar code to represent all the control number.
2.3 To unify the model label specification (contents and dimension) for on line
label printing.
2.4 Route control to control manufacture process.
2.4.1 To fix the input station for repaired units.
2.4.2 NG sets in QA station must be fixed before lot accepted.
2.4.3 No unit can jump station during manufacture process.
2.5 To stick manufacture label in every key part for warranty check and type of
key part will scan into system for configuration check if necessary.
2.6 FIFO for shipping control by line up pallet number and mark up with

different color to show storage time.
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3. Flow: control items as following

3.1 Manufacture number: Before input in manufacture line every products will
have their unique manufacture number, all the manufacture information such as
configuration, input data, repair status, inspection status, etc... all are included in
manufacture number.

3.2 Control label: they are manufacture label, model label, carton label, pallet
label, shipping label(to see the label specification and coding of computer plant for
more detail).

3.2.1 Manufacture number label:
Contain manufacture number stick in key parts and process control card.
One piece for M/B process, 5 pieces for NMB process, 10 pieces for set process, they
are 12 digits in manufacture number and ahead with S for set, M for M/B, N for
notebook, year code (1 digit)+month code (1 code)+lot code (5 digits)+continuous
code (5 digits).
3.2.2 Model label:
Contain model number and outing number (with bar code), For HP
project stick in input station, normally stick in packing station.
Now just print S/Nbar code for model label but we are planning to print
whole label on the line.
3.2.3 Carton label:
After pass all the inspection then printing in packing station, label
contains
NMB: Carton #, quantity, model # and ID code.
M/B: Carton #, quantity, model # and ID code.

D/T and NB: Carton #, model #, configuration and ID code.
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They are 12 digits in carton number.
For NMB and M/B: C (1 digit)+line code (2 digits)+data code (6
digits)+continuous code (3 digits)
For desk top and notebook: carton # as same as outgoing #.
3.2.4 Pallet label:

Pallet is the basic unit of QA sampling and shipping control which
contains pallet number, model number and quantity (all with bar code), they 12 digits
of pallet number which are P (1 digit)tline code (2 digits)+data code
(6digits)+continuous code (3 digits).

For one line code the second line code is full with X.

3.2.5 Shipping label: for shipping control of very order or vehicle.

Ship over two times order: has different shipping # for each shipment.

Several orders in same shipment: each order has individual shipping
label.

10 digits of shipping number: order (6 digits)+order attach code (2
digits)+continuous code (2 digits).

3.3 Outgoing number: Every product has individual unique outdoing number for
warranty check, now is printing in-model label and stick in out of product. The coding
of outgoing number as follow year code (1 digit)+month code (1 digit)+line code (1
digit)+customer code (2 digits)+maodel code (2 digits)+continuous.code (5 digits).

3.4 Process control: Key point as follow

3.4.1 Working order for each lot must key in configuration, S/N range, key
part information, REV # for both H/W and S/W, quantity and necessary verified key

part items.
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3.4.2 Model label with outgoing number bar code will be printing in packing
station after finishing all the inspection and configuration comparison.
3.4.3 Rework process must use pallet as base unit and not included in SFIS.
3.4.4 Sampling of reject lot must be using the same sampling number of
rejected lot, reject pallet are identified with different color.
3.4.5 To input the sampling set of rejected lot is necessary for following
judgment.
3.4.6 Can not printing shipping label with the pallet is not pass CQC station.
3.4.7 During shipping station can separate pallet if necessary and with new
pallet number which ahead with S.
3.5 WIP function: provide real WIP quantity of model
For desk top and notebook: CA — ABI — CQC - SHIPPING
For M/B: SMT = MI — CQC - SHIPPING
3.6 Input key part’s S/N when necessary.
3.7 Outgoing control:
® Line up the pallet number by finish time after input the outgoing model.
® Shipping department choose pallet in sequence for FIFO control.
@ Scan pallet number for model check, shipping control and printing shipping

label.

4. Report
4.1 Quality report Type:
® Daily, weekly and monthly report.
@ | ot report.

® RMA report.
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4.2 Quality report contains
@ First and second yield rate by line or model.
® Top five defect.
® Repair status of top five defect or top five repair status.
® Line up defective parts.
4.3 WIP report: print distribution of chose model by defined station.
4.4 Outgoing report (shipping label): print all the pallet number and serial number

for each shipping number.
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SFIS Process Management Plan

Station Work Contents Equipment User Attention Item Control
Software
M/O Open 1. Input Lot NO., Lot size. PC PM Config 1. Apply encode rule to make S/N. The S/N can’t be repeating. . Every P/O is given by a lot No. to
Manufacture 2. Input Model name & input station. 2. Lot NO., S/N & key parts. Operator will check the length of number. control.
Order 3. Input Key parts No. (if necessary) 3. Route name should be correct. . Define a specific NO. of each
4. Input Route code. 4. New added Model, Route & key parts can be key-in from “Config” product in order to check after
5. Input S/N. program. shipping.
6. The original lot depend on demand can be 3. Key parts comparison.
deviled in to several lots. (If necessary). 4. Routing control of product.
7. Set target yields rate of model.
8. Input key part S/N set (if necessary)
Shop Monitor 1. Set production target by line, station, and PC SMO 1. Confirm Kanban number. . Showing the productivity target.
work time, Q’ty. LED Kanban 2. Every job of Kanban will continue to show for 1 minute. . Monitor the system status any
(SMO) 2. Set Kaban content. DTA(RS-232) 3. You can set the Quality of any kind of job on the Kanban. time Interrupt-broadcast function
3. Press the system “Start “ button. DCA Card 4. It should look into process when DTA show the red or yellow color. can show the message any time.
5. DTA ID can’t be modified arbitrary.
6. Pay attention to check the “Start” button be pressed or not, otherwise the
system can’t operate.
Input 1. Input the S/N. Laser Scanner SMO 1. Every number-only can input for one time, it will show warning message . Recording the build quality of lot.
Assembly DTA(K/B) from 2™ time. . Recording the incoming quality of
(CA) 2. Error code will check the length of number. lot.

@

When input wrong number, you can input "UNDO” and try to input correct
one.

4. Every station should input correctly, otherwise can’t input in next station

. Route control of production.

€6



SFIS Process Management Plan (continue)

Station Work Contents Equipment User Attention Item Control
Software
Input 1. Input the SN of good parts. Laser Scanner SMO 1. Every number only can input for one 1. Route control of production.
Assembly 2. For the defective parts, input the error code DTA(K/B) time, the DTA display will show
(HI-POT) first then input the S/N. warning message from 2" time.
2. Error code will check the length of
number.
3. When input wrong number, you can input “UNDO” and try to input
correct one.
4. Every station should input correctly, otherwise can’t input in next station.
Testing 1. Input the S/N of good parts. Laser Scanner SMO 1. Every number only can input for one 1. Route control of production.
2. For the defective parts, input the Error code DTA(K/B) time, the DTA Display will show 2. Inspection statistics collection.
first then input the S/N warning message from 2™ time.
2. Error code will check the length of
number.
3. When input wrong number, you can input "UNDO” and try to input correct
one.
4. Every station should input correctly, otherwise can’t input in next station.
Repair 1. Input repair station No. and name of worker. Laser Scanner Repair 1. If Reason code not enough for used, need for SFIS personnel setup. 1. Routing control of product.
2. Input the SN of defective set. PC Config 2. Item code not enough used, need for SFIS personnel setup. 2. 2.Repair statistics collection.
3. The picture will show the explanation of 3. All Error repair ok, must to press the Finish is Ok. 3. Product which un-finish repair
inspection station, error code and defect 4. Check for repair-ok then input the station, route code to avoid is wrong. can’t be on line.
phenomenon.
4. After repair, input the reason code, item code,

5.

duty type and responsibility.
Press the Finish.

v6



SFIS Process Management Plan (continue)

Station Work Contents Equipment User Attention Item Control
Software
Packing 1. Input test disk for packing PC. Laser Scanner Packing 1. Shipping number can be matched with the disk then pass. 1. Model comparison automatically.
2. Input S/N. Barcode Print 2. Attention input place. 2. Auto distinguishes lot No.
3. Print Carton Label. 3. Checks print the Label again. 3. On-line printing Label.
4. Print Pallet Label. 4. Different Model can’t mix packing same pallet.
5. Carton, Pallet S/N is automatism to produce.
Quiality Audit 1. Setup checks Lot. PC CQC 1. Check Lot number can’t duplicate. 1. All pallets should be qualified
(QA) 2. Input shipment number, then display Laser Scanner 2. The Lot numbers for QA setup. during QA.
machines the pallet No. Model & stay check 3. If input the code is wrong, you can input “UNDO” then input the coed is 2. Pallet is the base of sampling.
the same Model with pallet NO. correct again.
3. Input Shipment number with good. 4. Check the first then input number.
4. Input Error code then input Shipment number 5. According Pallet for unit.
with N/G. 6. Reject then check again the Pallet NO. will show to yellow base and red
5. Decide for Lot then presses the “Pass” or word.
“Reject” button.
Shipping . Input order number. PC Shipping 1. Input pallet No., needs check if Pallet is first in then first out. 1. First in, first out of product.

aa A W N

. Input container number.
. Input seal.

. Input pallet NO.

. Print Packing List.

Laser Scanner

Printer

2. If you can’t key in the pallet No. which not verify by QA.
3. Due to the demand need to divide the pallet, the system will generate new

pallet NO. automatically.

2. Only quality inventory can be
shipping.
3. Stock consulting.

4. On-line printer label.

G6



Appendix D

Production Record Form

AONUUINLUSNNS )
ANRINTUNINENAE



97

MONITOR LINE
DAILY RECORD SHEET OPN.
OUTPUT DATE
MODEL
MODEL | 12:45-15:30 | 15:40-18:20 oT. 8:00—10:00 | 10:10-12:00 PASS =
FAIL =
PASS FAIL
FIRST REWORK | | FIRST REWORK
1 2 3 4 5 6 7 8 9 10 31 32 33 34 35 36 37 38 39 40 1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20 41 42 43 44 45 46 47 48 49 50 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30 51 52 53 54 55 56 57 58 59 60 21 22 23 24 25 26 27 28 29 30
2" REWORK | [ 2" REWORK
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 i 8 9 10 1 2 3 4 5 6 7 8 9 10
FIRST TIME FAIL ”
FAULT 12:4515:30 | 15:40-18:20 | 08:00-10:00 | 10:10-12:00 2T FAIL REMARK
1
2
3
4
5
6
7
8
9
10
11
12
MONITOR LINE
DAILY RECORD SHEET OPN.
OUTPUT DATE
MODEL
MODEL | 12:45-15:30 | 15:40-18:20 oT. 8:00- 10:00 | 10:10-12:00 PASS =
FAIL =
PASS FAIL
FIRST REWORK | [ FIRST REWORK
1 2 3 4 5 6 7 8 9 10 31 32 33 34 35 36 37 38 39 40 1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20 41 42 43 44 45 46 47 48 49 50 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30 51 52 53 54 55 56 57 58 59 60 21 22 23 24 25 26 27 28 29 30
2" REWORK | [ 2" REWORK
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
FIRST TIME FAIL .
FAULT 12:45:15:30_ | 15/40-18:20 || 08:00-10:00 | 10:10-12:00 % 0'- REMARK
1
2
3
4
5
6
7
8
9
10
11
12




98

MONITOR LINE | |
OPN.
DATE
DAILY RECORD SHEET
MODEL
PASS | FIRST REWORK
1 11 21 31 41 51 61 71 81 ol 1 11 21 31 41 51 61 71 81 9l 1 11 21 31 41 51 61 71 8l o1
2 12 2 R @ 52 6 72 8 @ ® 2 12 2 R & 52 6 72 8 92 2 12 2 R &£ 52 6 12 8 92
3 13 23 33 43 53 63 73 83 93 3 13 23 33 43 53 63 73 8 93 3 13 23 33 43 53 63 73 83 93
4 14 24 34 44 54 64 74 84 94 4 14 24 34 44 54 64 T4 84 94 4 14 24 34 44 54 64 T4 84 94
5 15 25 35 45 55 65 75 8 95 5 15 25 35 45 55 65 75 8 95 5 15 25 35 45 55 65 75 85 95
6 16 26 36 46 56 66 76 8 96 6 16 2 36 4 56 66 76 8 96 6 16 26 36 46 56 66 76 86 9%
7 17 21 3 41 57 61 71 8 97 7 W 2 3 41 5T 61 77 8 97 717 271 31 41 51 61 11 87 97
8 18 28 38 48 58 68 78 88 98 8 18 28 38 48 58 68 78 8 98 8 18 28 38 48 58 68 78 88 98
9 19 29 39 49 59 69 79 89 99 9 19 29 39 49 59 69 79 8 99 9 19 29 39 49 59 69 79 89 99
10 20 30 40 5 60 70 80 90 100 0 20 30 40 50 60 70 80 9 100 10 20 30 40 5 60 70 8 90 100
1 11 21 31 4 51 61 71 8 91 TNt 31 41y 51 sOUESEGSG) o) v a4 a4 o .
2 12 2 R & 52 62 12 8 %2 2 12 2 R ® 5 6 7 8 R nmuﬂtymmmmﬂﬂmmunﬂmm:m
3 13 23 33 43 53 63 73 83 93 3 QWD 733 B 53 0OMNTSaendl W 93
4 14 24 34 44 54 64 74 84 94 4 1424 3 M 54 64 74 84 94 3 el asl Jn] dou A
5 15 25 35 45 55 65 75 8 95 P A L B NG e 1NN 3 ML giltas o Inun
6 16 26 36 46 56 66 76 8 96 6 16 26 36 46 56 66 76 8 96 .
7 17 21 3 41 57 67 71 8 97 > gt o E A WA oA A
8 18 28 38 48 58 68 78 88 98 8 18 28 38 .48 583 68 78 88 98 mauf’ﬂmﬁty,m
9 19 29 39 49 59 69 79 8 99 9 19 29 39 49 59 69 79 8 99
10 20 30 40 5 60 70 8 90 100 10 20 30 40 5 60 70 8 90 100
111 21 31 4 51 61 71 81 91 1410 off  idiwelic! 60 V%1 NN81 D
2 12 2 2 4@ 52 6 1 8 92 A G B0 (R 52 462N T2, N6, 92
3 13 23 33 43 53 63 73 83 93 8 4B Jo3veas a3 N53 W63y 73% 83 93
4 14 24 34 44 54 64 T4 84 94 4 14 24 34 44 54 64 74 84 94
5 15 25 35 45 55 65 75 8 95 5 15 25 35 45 55 65 75 8 95
6 16 26 36 46 56 66 76 8 96 6 16 26 36 46 56 66 76 8 96
7 17 21 37 41 51 67 M 8 97 @ & 77 3 i 90 6F i/ Sl 97
8 18 28 38 48 58 68 78 88 98 8 18 28 38 48 58 68 78 8 98
9 19 29 39 49 59 69 79 8 99 9 19 29 39 49 59 69 79 8 99
10 20 30 40 5 60 70 8 90 100 0 20 30 40 50 60 70 80 90 100
PASS FAIL
| FIRST REWORK | | FIRST REWORK
1 2 3 4 5 6 7 8 9 10 31 32 33 34 35 36 37 38 39 40 1 2 7 5 7 8 9 10
11 12 13 14 15 16 17 18 19 20 4 42 43 44 45 46 4T 48 49 50 1 12 4 15 16 17 18 19 20
200 2 23 24 25 2 21 28 29 30 51 5 53 54 55 56 57 58 59 60 2 2 24 25 26 271 28 29 30
| 2" REWORK | | 2" REWORK
1 2 3 4 5 6 7 8 9 10 1 eescnmmvc o o 9 Lo 1 2 4 5 7 8 9 10
REJECTION RECORD
FAULT FIRST TIME FAIL O.T. 2" FAIL REMARK
08:00-10:00 10:10-12:00 12:45-15:30 15:40-18:20
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
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T/M INSP. DEP.
DATE :
Q'TY INSP. : MODEL : LINE : NAME :
DEFECTIVE
ITEM | POSITION REMARK
BT [ CIT | DI [ DMG. | IS | LIO | LIS | MIS | N/S | RV | SIS | WV | OTHER

TOTAL
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FAULT FINDER REPORT

DEFECT CODE

TOTAL

T1V4 LNINOJWOD

T

3NTYA ONOUM :

W

ATINISSY ONOIM -

ONIOAI¥8 / LHOHS ¥3a10S -

EQ

MOT4 43N0 ¥3AT0S -

E

Q3SY3INTY :

RV

¥3ATOSON:

NS

ONISSIN

WIS

ONIHONOL / LHOHS 9371

05

a3Ld/1no o3

o

ATTENISSY 35001+

UA

¥3010S $S37T/ LNIIDIFNSNI

S

XN74IVILN3AIS3Y

TS

LYOHS ONIHO13

E5

N3dO ONIHOL13 :

Eg

N3X0¥8/3IOVAVA :

DMG

ANIOr AYQ -

o0

@3L71L LN3INOJWOD

IMOWS / ONINYNEG -

&

[SERE|N)

avd / MOvdL N3IMoud

BRN

MOD

EL

LINE

SECT.
DATE
TECH

EQ

STAGE

CCTREF.

CODE

TOTAL

o,

10

11

12

13

14

15

16

17

18

19

20




DAILY CHECKING LIST PCB.
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MODEL TIME
ITEM LINE: : ..o ' PWB.No.
U 1381
Checking detail Responsible Signature NG. Detail
31802188ANTATIVHOL é’%uﬁﬂﬁmu aed OK. NG 51902198AVDUTY
H/I :
1 Ensure production model
PRV P Leader
ATIVADUVIUIUTUNNAA
2 Latest update PCN of this model
: oA L r
PCN. a1gAv03I3UU eade
3 Point for retention of this model
d9 o s Leader
ANADITENUITUU
4 Double check component specification and direction on each stage
- 4 Leader
miai]ﬁa‘ufmJmmwﬁmwmqﬂﬂiﬁmma: Stage
5 Ensure if model sticker is correct
a ¢ "o Leader
ATNADUTANNDIUTAITUA
6 Check if the H/I component transfer from All. Is correct
: & . Leader
3579931 Component i Transfer 910 AT QAo an3a ]
Trimming :
1 Are component on component side close PWB.
' 4 s o Leader
asgginsaifegauuu gunsaiaaiu PWB
2 Ensure track side re-solder point and FBT can not be stuffed solder
dy A M " Y oA 3 Leader
ATNADVIANADAANALNIAEAI FBT 71D Ligaazna
3 Double check item 1, 2, 3 of H/I
Leader
AIINFATIBNT 1,2,3 993 H/I
4 Gluing of component that solder on truck side
o "a Leader
asgovalnA UL NAN Wﬂaﬂmwmqﬂﬂmﬁf
Testing :
1 Ensure IC is programmed
o Leader
1c TsunsunSods
2 Ensure if are program is correct
. Leader
Talsunsu ATE gndeanie T
3 Check power source pattern of model under test is-correct or not
' v oA YA gy Leader
asraunasne Ilvesjuimagougnaoanse i
4 Check if equipment is correct
1. Elejtroscope, 2.PC, 3. DVM,J4. FfC diskette) Leader
9 A =
mam%ﬂmmgﬂmwmqﬂnim [REGNR]
c
2
8
(5]
=
g
5]
o
Supervisor Section Mgr. Manager

Responsible
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TATUNG (THAILAND) CO., LTD.
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ERROR CODE FOR PC BASE
WM | DEFECTS STATUS BARCODE SYM |  DEFECTS STATUS BARCODE
[0  MONITOR NO RASTER | O O 2500  MOUSE TEST FAIL NP DO
00 SPSFAIL (A RO A 2600  PRINTER PORT FAIL R AL
‘ POWER MANAGEMENT i
{104 D6 A O 2701  MODEM FAIL | 600 OO0 T
(SLEEP, GREEN)
107 FANNOISE | 2702 COMI FAIL | 0ROV R
1108 FANNG | D 0 2706 IR TEST FALL 0 R D
200 KEY BOARD FAIL 0 2800  GAME PORT FAIL 0 A
LED UNLIGHTED
1300 (N R A 2801  BUTTON TEST FAIL 00
(LED 1-8)
1500  RESET, REBOOT FAIL | 00N 2900  HDD FAIL | AR A
300 SMART CARD FAIL | 0 O 2901  HDD BOOT FAILURE A A
. ROMDATE FAIL
f604 | 00 3005  CD-ROMFAIL 0O A
(WRONG VER)
1605  DMITEST FAIL D A 3008  CD-ROM EJECT FAIL 0 R
1700 MEMORY FAIL 0RO A O 3106  USBFAL D0
1800  VGAFAIL | 0 0 T 3200  HANG UP 0 O A
1900 SPEED FALL K0 A 3400  RTCFALL 086 OO G A
M00 - SPK FAIL T A 3810  BURN-INNG 0 R O A
MDI  MICTRST FAL 00 7002 D-LINK FAIL 100
1709 PHONERING L 5920  AUDIO TEST DR TG AR
003 INTERNET 0O A 9999  OTHER (0P S0 R



f;%; TATUNG (THAILAND) CO., LTD.
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REASON CODE REJECT AIO

BARCODE ERROR REASON CODE_DESC REASON CODE_DESC
‘mﬂmﬂmm“mmﬂ A021 |SURFACE OXIDIZED fHauiiu OXIDE igunsel
W‘Mﬂﬂ]ﬂ[ﬂ]ﬂﬂ“ﬂ“ A022 |NTF a1 dedvaz
mmnmmﬂﬂmm A023 |RE - INSERT Tdgunyalln
—”mmm"mmmm A024 |RE - ARRANGE Faminsalluy
_mmmm“]mm”“r A001 |SHORT 2v3¥on
—ﬂml]ﬂmm“mm A002 |OPEN -
—mmmmmm A003 |COMPONENT REVERSE Tdgunssinduin
mmm“m‘ A004 |[COMPONENT MISSING i 8 dn1nsel
Wﬁmﬂmmmmm A005 |[WRONG COMPONENT Tdgunsalin
Wm“m“mmﬂm A006 [LEG CUT Tdaglnsalliing
—”""W[H““]mﬂm ‘m A007 |DISPLACEMENT agUnsalhinse
Wmﬂmﬂmﬂmm A008 [LEG FOLDING wgunsaiiy
*ﬂlmmmmmﬂ“ﬂ“r A009 [POSITION REVERSE Tagunsaiinduimis
—”""mm"mmmm A010 [LEG OUT ldginsaians
mmmmmmm A011 |ELECTRONIC PERFORMANCE IS NOT GOOD |g54lsznouhia
WWW""‘W”W A013 [BURNING gulnsatiiseulng
—H"mmmmmmm“ A014 |[LOOSE (MAN - MADE) Tdgunsaimamy (auld)
‘m]mm"-"ﬂmm-mﬂm AQ15 |LOOSE (NATURAL) Taginsalnaay (1)
mﬂml A016 |SUBMERGED TIN azAsw
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SFIS Demo
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SFIS WORLD WIDE SYSTEM

Internet

=y |

X Internet E
I:I/J; <+—> . Internet Internet Wﬂmﬂﬂﬂﬂm/
\/ - 5 —
- TATUNG H /
~ b TATUNG TOC

TNL FIS CENTER
TATUNG S CANADA  CUSTOMERS

CUSTOMERS  NETHERLAND

Internet/

TATUNG HQ I t
CUSTOMERS nterne

Wy

&l

Internet

\ ___Internet
=

Web Server

\\W i

«—> E

I n t e rn et ,;;,'f'{—f-r-,:,';',-ff.fz}'}.ji;; —
TATUNG US.A TUS

CUSTOMERS
I:I TTL

TATUNG iy
THAILAND Ml - \} CUSTOMERS

[ iy

w”H i

90T



SFIS Web Connection

—

InterNet

(CUSTOMER)

99.99 % ——

LED BOARD

L0T



SFIS Production Flow (BLUE RIVER)

Production

DB/Web ; ;
GOODS INWARD | Server Management QA report Packing QA Packing
- =+
f— RJ-45 Ethernet Network
I II — II” " l" I;’ — —
— S
SMO
For PCB Line
L > Info.Flow | rosss nemork Shipping
I I I I I I I
DCT-201 DCT-201 -201 DCT-201 DCT-201 DCT-201 DCT-201 DCT-201
Scanner l Scanner l Scann Scannerl Scannerl Scanner l Scanner l
ASM ARI PRE-BOXING ALIGN 0
Keyparts 99.99 %
Ass’y (CA)
_ W)Y ) R R P LepeoarDp
Scanner Scanner - Scanner . Scanner
RJ-45 Ethernet Network

> Production Flow |:>

80T



SFIS Route Control (BlueRiver)

CHASSIS ASSEMBLY

CAl

CA2

CA3

CA4

REPAIR A REPAIR A

QA1

_>

PRE-BOXING

BOXING ASSEMBLY

REPAIR B

REPAIR C

PACKING2

>

QA2

_>

SHIPPING

REPAIR D

60T



SFIS Report

& Report
LConnect o,

Setup  About it

—Report List ~Report Description

i+ [ Pass Rate - Group

" 1 Pass Rate - Line

" 2 Pass Rate - Total

= 3 Pass Rate - 4O

" 4 Pass Bate - Date

= B Defect Analysis - Defect
B Defect Analysis - Three Weeks Co

= 7 Bepair Analysis - Error Code m

8 Repair Analysis - Reason 0 € MPBeason & ltem Analysis
e R R

~ DCcac F{epurt—Lai\ ¢ O Reason Analysis

Breved] 2RIV NI T SORNFI TIVIO TND

g;mannj A REDS > DKW |J usFis PROGR&M  |[(EjReport |$.<FJ

R D Ey 1457

07T



LOT(Model) MO Query - Real Time tractability

= MO Query
F] Go Top | 71} Query
hO_NUMBER:
M MOAIO
[ |MoPcB —
NM933 »| S039NMI0000001 2000/10/20 2:15:17 PM CQC2 cQC2
TESTAIO S039NMO0000002 2000/10/20 2:15:56 PM CQC2 cOC2
lTESTPCB [ |so39mm0000003 200041020 3:05:28 PM CQC2 CQo2
B | [so39mn0000004 2000710720 3:05:28 PM CQC2 CQC2
e ;ILI :3039m0000005' = fzoomiqfid—z.:os:zs FM CQC2 CQC2
—— | |so39vvioooo00s 2000/10/20 3:05:28 PM CQC2 CQC2
Output Qty: | |so39rvo000007 2000/10/20 3:05:28 PM | CQC2 COC2
Today Input S039INMO0000008 2000/10/20 3:05:28 PM CQC2 COC2
Today Output S039NMO000009 2000/10/20 3:05:28 PM CQC2 COC2
Plan Input Date: [ |S039NMI0000010  2000/10/20 3:05:28 PM CQC2 COC2
2000710719
FPlan Finish Date:
2000710719
Real Input Date:
2000710720 2:06:09 PM
Real Finish Date: Ll_l _,lll
] -l
| Date Read OF | 2001/02/05 4:55:19 Ph
Asan| | & & A ® |[[Epm [E sssPm

171



LOT(Model) - WIP by model

= WIP Ey Model | _ =] ]
Fl Go Top : Gi 212 Qu I~ Refresh |1 3:

MO_NUMBER MODEL_NAME , |[TARGET_oTY|[INPUT_QTY [OUTPUT OTY|FAIL SUM =
M MoAIO IAX7370-K07 10 10 0 —
| |TEsTPCB IAX7370-K07 20 7 0 C
| |TESTAIO IAX7370-K07 10 0 0 €
_|MopPcB IAX7370-K07 10 0 0 C
| |NM333 IAX7370-K07 250 250 0 C

e ;l—l
GROUP_NAME |MODEL_NAME MO_NUMBER IWIF"_[[ﬂ
|4<7370-K07 MOAID

i

| READIMG DATA OF

iﬂﬁtalt”J a % @ |“EP“‘

i 2001/02/05 4:54:42 PM

B 254PM

AN



LOT(Model) - Historical information for a model

= Travel Card [_ |5 ] =]

Serial Number(036NM9330250 i Customer

A I N IENM9330250 Group Mame  [se]e BE T BN 1 36MNM9330250

IO Mumber |[JEREX] In Line Time 2I]I]I],-"I]9,-"I]? 7:13:27 P[RS EAR PPx200009080007
Bodel Mame [GeeEF{IEAIF | In Station Time 2I]I]I],."I]H,-"I]E 7:46:47 P ARLMNTT 200009080007
Line NHame P Out Line time | QC Hesult ||

Status IR EGL R SHIPPING Container Mo |[JFGY

Warranty Date

On Line Test Becord Hepair BEecord

—_—_-—
Time Test Error Code Error Desc. Repair Station

Duty Station

Duty

Repairer
Date

AEATTET) By

Nz Parts

]NTEL—CPU—E LDl 101000638 CAZ CELERON 200 —

INTEL-HDD-2 6CROCTMA.  CA4 SEGATE V8 _|;| Hbdatn
4

| 2001/02/05 1:55:44 Phd

HAsat| @A D |[Erm B vss P

eT1



# WIP Detail

fl Go Top |

LOT(Model) - WIP Detail

Serial Numhber 036NM9330250 Line name

31110 11N B 036NM 9330250 Section name [Slel6s

MO Number

Group name |(&ele

Model Name IAX7370-KO7 Status

Part No | [eleit 200009080007

YVersion

QC Result

In line time 200
In station timell]

Carton No 036l

Pallet No PP>
Order No N/A

Warranty

i L;’"y

Log= =
WIP Detail : L;- Run-time ¢ History i 'Ea*r records :
R ,, -
In Station Time |Gruup Marme |Emp|uyee Marme |Err|:|rFIag - Test Group ITestTime RepairGruul;

| -

2000/09/08 12154 [CAT
2000/09/08 1:30.67 [CA2
| |2000/09/08 2:11:36 1CA3
2000/09/08 2:21:41 [CA4
2000/09/08 22617 IBR
| |2000/09/08 6:16:06 [ARI

i i

N. QO _-'-C'_ 1Q Qs
b

e

#Mstan| | & & A ® ||[Epm

| 2:01 PM

4%



LOT (Model) - Key parts in a model

= Multikeyparts Form

2{iQuery

= % 03BMNMIII000T KEY PART SN | KEY PART NO | GROUP_NAME
-4 1UMOD2202177 : | P IUMO02202177 INTEL-ME-2 Az
% 00808640860 03AMMI33000]1 LO0E 06640560 INTEL-CPU-2 Caz
2 3100DS000066T D36MMS9330001 - - (3100DE0000661 INTEL-MODEM-2 |CA3
""" BCROCLRY 036MIL9330001  |GCROCLEY INTEL-HDD-2 Cid
<] | L|_I
iﬂﬁtart”J & ) |“EF‘m : ' 1:55 P

qT1



LOT( Model) - Capacity

w Capacity

Fl Go Top |

Pass ATy
—_ Ao QAT

2200

2,000

1,800 ]

1,600

1,400 ]

. 1,200
e

<]
1,000

G300

GO0

s 3 N [ [

400

SAV U\ AN s svswun AN RS
20000905 20001017 20001 020
DA MOHNTH

200

fFEE.-'-‘-.DING DATA OK : |2EIEI'I.-"DZ'.-"DE 4:56:05 P

aﬁtalt” a % @ | IEF‘m | 455F‘

9T1
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Key in Double
No. Document type Description
& maintain check
1 Approval Note Component approve Document clerk | Document clerk
2 Approval Vendor Supplier approve Document clerk | Document clerk
3 Alignment Software Software type / Ver. / History Document clerk PE engineer
4 Calibration Procedure Result of equipment calibration Document clerk | Document clerk
5 Concession Temporary use alternative part Document clerk PE engineer
6 Internal Concession Result of internal concession Document clerk | Document clerk
7 Drawing & Composite & Artwork | Status of Drawings / Composite | Document clerk Sr. officer doc.
and Artwork
8 ECN (TUK, TPE, TTL) Detail of change part and affect | Document clerk Sr. officer doc.
model
9 Engineering PP Result of PP Document clerk PE engineer
10 Information Sheet - Details of change Document clerk Sr. officer doc.
- Affect model
11 Inspection Instruction(l1) - Current revision of 11 Document clerk PE engineer
- Quantities of pages
12 Loading Container - Type of loading Document clerk PE engineer
- Quantities of loading
13 Local Approve VVendor Approve local supplier Document clerk PE engineer
14 Original Bill of Material(BOM) Structure of BOM Document clerk PE engineer
15 Plastics Color Chip Approval color of plastic for | Document clerk Sr. officer doc.
injection
16 Printing Position (Moulding) Detail of printing Document clerk Sr. officer doc.
17 Printing WI (Moulding) - Detail of printing Document clerk Sr. officer doc.
18 Process Change Notice (PCN) - Detail of change Document clerk PE engineer
- Affect model
19 Production Specification Spec of produced Document clerk PE engineer
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Key in Double

No. Document type Description

& maintain check
20 Test Specification Status of test spec. Document clerk Sr. officer doc.
21 QM & SOP Detail of quality manual Document clerk Sr. officer doc.
22 Reject Note Report of reject parts Document clerk Sr. officer doc.
23 WI TPE Status of WI from TPE Document clerk Sr. officer doc.
24 Working Instruction (WI) - Current revision of WI Document clerk PE engineer

- Quantities of pages

25 Statement of Compliance Status of statement Document clerk Sr. officer doc.
26 Tatung Standard Class of parts Document clerk Sr. officer doc.
27 Trial Result of testing component Document clerk Sr. officer doc.
28 Standard Time Standard time of each model IE engineer IE engineer
29 Bar code Status of Bar code Document clerk Sr. officer doc.
30 Component Specification Report of component spec. Document clerk Sr. officer doc.
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Working Instruction of Document Manual
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TATUNG (THAILAND) CO.,LTD. WORKING INSTRUCTION
TITLE : REAL TIME DOCUMENT SYSTEM FILE No. : W1-000-999-00
MODEL : ALL MODELS PAGE : 1 OF 9
REV. DESCRIPTION DATE ISSUER CHECKER | APPROVED
001 NEW RELEASE

00132896 (OBJECTIVE)

1. Lﬁa‘l,ﬁmmmfi%'msﬁwmma\ﬁ:uu LLa:mmimlf’ﬁmuvlﬁashagﬂﬁaa

FOR KNOWLEDGE OPERATING OF SYSTEM AND CAN APPLY ARE CORRECTLY.
2. Lﬁalﬁa'm*ﬁnﬁ%ﬂwﬂumwﬁ']vlﬂL%auﬁus:uu o e

FOR KNOWLEDGE WITH LOG ON TO CONNECT THE SYSTEM AND CAN DO THE ENQUIRY.
3. Lﬁalﬁj‘%%mﬂumﬂ“ﬁﬁwﬁﬁm 9

FOR KNOWLEDGE WHICH METHOD AND COMMAND.

W15z ul (ABSTRACT)

1. REAL TIME SHOPFLOOR INFORMATION SYSTEM ﬁa‘szuuﬁagmanmwaam‘mﬁm Waldyzuuituaazyinldnsuin
Laﬂmﬂumiwﬁﬂﬁﬁﬂﬂ"ﬁﬁfugﬂﬁadmuamuz"uaomswﬁmiuﬁﬁ]qﬁuﬁa%

REAL TIME INFORMATION SYSTEM IS DATABASE INFORMATION DOCUMENT FOR MANUFACTURING AND
THEN IMPLEMENT THIS SYSTEM WILL BE SOLVING WITH CORRECT INFORMATION.

2. Tusunsnfild Ao MICROSOFT “ACCESS” uazlfszuuiasaznelunsidonlos
THE PROGRAMS SUPPORT IS MICROSOFT “ACCESS” AND LINK BY NETWORK.
3. lassasvesldsunsuazutisaaniilu 2 du Ao
STRUCTURE OF PROGRAM CONSIST 2 PARTS
aeo

3.1 nInavada (DATA KEY IN)

3.2 m3gaya (INQUIRY DATA)
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001 NEW RELEASE

Ypuweutiladnw ( BASIC INTRODUCTION)

1. fwsuwinau Aanas wiawaninen flazldiiu REAL TIME INFORMATION SYSTEM azdiadlésunmsausaifinniu
AauRIAaTAUTIL M%aﬁmmjl,ﬁ:mﬁ'mauﬁal,@ai‘mﬁau
FOR OPERATOR, LEADER OR SUPERVISOR WILL BE USED THIS SYSTEM SHOULD BE PASS TRAINING BASIC
COMPUTER OR KNOWLEDGE WITH COMPUTER.

2. lienmnali laifsauAsdes insuiludeys uniiu DOCUMENT CONTROL CENTER uaz3mansthandaid
wihAedaarhiiu
DO NOT ALLOW PERSON NOT CONCERNING TO MODIFIED DATA. EXCEPT, DOCUMENT CONTROL CENTER
AND PROCESS ENGINEERING SECTION.

3. lassaialumsrineu DATA ENTRY uaz DATA INQUIRY (USER) a3t 1
STRUCTURE OF DATA ENTRY AND INQUIRY (USER) SHOWN AS FIGURE 1.

DOCUMENT CONTROL CENTER J< .................. PROCESS ENGINEER
FEEDBACK TO DCC.
Y NO
DATA KEYS IN
< CHECKING
YES
Y
DATA INQUIRY < PRODUCTION, CONCERNING DEPT.
DATABASE -

3U (FIGURE) 1 ugasuruisnisaiugulumsvingu (PROCEDURE OF FLOW CHART)
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TITLE REAL TIME DOCUMENT SYSTEM FILE No. W1-000-999-00
MODEL ALL MODELS PAGE : 3 OF 9
REV. DESCRIPTION DATE ISSUER CHECKER | APPROVED

001 NEW RELEASE

35n1511197% (PROCEDURE)

Enter Network Pazzword

1. \Uaia3as PC lasnanatluaiad “ON” saaunitiaiad BOOT w33 amdsingniiaa asgy 2

PRESS SWITCH POWER OF PC TO “ON” AND THEN WAITING UNTIL APPEAR MENU, SEE FIGURE 2.

Enter your nebwork, pazzword For Microsoft Metworking,

Catcel |

User name: Iuser

Password: I“’""i

Diamain: 1tll

“OK” MENU.

naenin (N.B.)

7U7 (FIGURE) 2 ugasmsidszut (LOG ON TO NETWORK)

2. aTragaufitas User name: axdaailu « user * Wandaswinagrsdulagidana
CHECK USER NAME SHOULD BE USED “ user ”, DO NOT CHANGE TO ANOTHER.
3. aTiasaufitas Domainzsadiu « tl * Fadoudnegridulasidauia
CHECK DOMAIN SHOULD BE USED “ttl ”, DO NOT CHANGE TO ANOTHER.
4. fitag Password: 1¥Ag131 user 11l %é’aamﬁ?u‘lﬁn@ﬂu ENTER UuAduasa ﬂ%@lﬁﬁﬁﬁﬂaﬂﬁﬁw “OK”

KEY WORD “user” IN PASSWORD AND THEN PRESS ENTER BUTTON ON KEY BOARD OR USE MOUSE CLICK

- ludaua9 USER NAME uaz PASSWORD azuwansnaiullluwsazunun auagiunisfinsiaesmis MIS uazdunannig

NNuazAsaLUAgEeNIss LN AR W e N@aLINTIW
FOR THE USER NAME AND PASSWORD ARE DIFFERENT FOR EACH OF DEPARTMENT, AND DEPEND TO
MIS SET UP. THERFORE, THIS METHOD ARE COVER ON PC INSTALL IN PRODUCTION ROOM ONLY.
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TITLE REAL TIME DOCUMENT SYSTEM FILE No. WI1-000-999-00

MODEL ALL MODELS PAGE 4 OF 9
REV. DESCRIPTION DATE ISSUER CHECKER | APPROVED
001 | NEW RELEASE

& go o ' @ & [
5. ﬁ]']ﬂu%l%iﬂﬁﬂﬂg i]uﬂi’]ﬂg]%u’ﬁ]mlull’l @Ngﬂ 3

WAIT A MOMENT UNTIL APPEAR MENNU, SEE FIGURE 3.

gﬂn’?i (FIGURE) 3 uaasntinaanamdnlisunsy (SHOWN MENU SCREEN BEFORE FOR ENTER TO PROGRAM)

6. IFindauidanannlwainaslisunsy REAL TIME ENQUIRY Lﬁauﬁﬁ;ﬂﬂmmu qaszd 4

gﬂﬁ (FIGURE) 4 uaadlwaiaasaaslysunsn (SHOWN FOLDER OF PROGRAM)

USE MOUSE DOUBLE CLICK FOLDER “REAL-TIME ENQUIRY” FOR ENTER THE PROGRAMM, SEE FIGURE 4.
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TITLE REAL TIME DOCUMENT SYSTEM FILE No. W1-000-999-00
MODEL ALL MODELS PAGE 5 OF 9
REV. DESCRIPTION DATE ISSUER CHECKER | APPROVED
001 NEW RELEASE
7. lugruwas DOCUMENT CONTROL CENTER azillWaina$uas REAL TIME ENTRY DATA g dnsunisadtoxa

FIBUNUNNAALAZUNLNDY Y 2201an12 ENQUIRY 11Nkt o431l 5

PRODUCTION AND OTHERS HAVE 1 MENU ONLY (REAL TIME ENQUIRY), SEE FIGURE 5.

gﬂﬁ (FIGURE) 5 ugaslnainasuaslisunsa (SHOWN FOLDER OF PROGRAMM)

8. Waldsunannua azusaany 6931 6 (luduaaudald azusnianizns INQUIRY Lrinui)

———
N. Internal C:

' B

R = —_——= =
ing PP, W, Il Alignment S/¥V)

poott

Y Approval Note 1% Information Sheet et Staterment of Compliance  [ea.
Approve Vendor Loading Container Quality Manual & SOP
BOM | | Local Approve Yendor Tatung Standard "
= Ax —itdr
Calibration Procedure [ Plastics Color Chip Test Specification
Concession Note | Erinting Position Eroduct Specification
Ry SUR 1 fed-
Drawing & Composite & Artwork Erinting Wl Trizl Run Mote
ECH(TUK TPE Reject Mote WITPE
168 ks 168 1u8-
_myeon _aveet e
M“"‘w et M“""‘w‘
(o1l E o=

(o3

o=

(3

gﬁﬁ' (FIGURE) 6 LAAILUUAAN (SHOWN MAIN MENU)

DOCUMENT CONTROL CENTER HAVE 2 FOLDER; 1) REAL TIME ENTRY DATA, 2) REAL TIME ENQUIRY, BUT

ENTER TO PROGRAM SHOWN MAIN MENU AS FIGURE 6 (NEXT STEP ARE TELL AS INQUIRY DATA ONLY).
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MODEL ALL MODELS PAGE 6 OF 9
REV. DESCRIPTION DATE ISSUER CHECKER | APPROVED
001 | NEW RELEASE

9. TuaztduauasldunIndasd gl 7

THE DETAIL OF PROGRAM ARE AS SHOWN ON FIGURE 7.

il Mo

e Approve sendor
or

Calibration F'rd!dur

@ Concession Not;

Drauing & Compnsits & Artinrk |

(q

b-

e ECN (TUK, TPE
iaae y
R

[_[5]x]
S|
PCN al Concession, Engineering PP, W, I, Alignment S @,.;a-
E__2 - ﬁ ; = o =
Info(mat\ Shee @ Staternent of Compliance Lgn.
@ ngdmg (fpij\ner @ ualibybanual & SOP | @‘ﬂ
Q&Aggroéé‘ﬁéﬂdcﬁ @ atung Standard
= = ; ——
t C 19 ) Test Specification
—_— - @‘s&
5" @Products ecification
=
e
(=

gﬂn‘?‘i (FIGURE) 7 ugai71az188av83ia% (SHOWN DETAIL OF MENU)

. PRODUCTION INQUIRE (PCN, INTERNAL COSSESION,
ENGINEERING PP, WI, 1I, ALIGNMENT S/W.

. APPROVAL NOTE

. APPROVAL VENDOR

BOM

. CALIBRATION PROCEDURE

. CONCESSION NOTE

. DRAWING / COMPOSITE / ARTWORK

. ECN (TUK, TPE)

. INFORMATION SHEET

10. LOADING CONTAINER

11. LOCAL APPROVAL VENDOR

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

PLASTIC COLOR CHIP
PRINTING POSTION
PRINTING WI

REJECT NOTE
STATEMENT OF COMPLIANCE
QUALITY MANUAL & SOP
TATUNG STSNDARD
TEST SPECIFICATION
PRODUCT SPECIFICATION
TRIAL RUN NOTE

WI TPE

EXIT PROGRAM
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MODEL ALL MODELS PAGE : 7 OF 9

REV. DESCRIPTION DATE ISSUER CHECKER | APPROVED

001 | NEW RELEASE

\/} // 4
y Y
10. MUNLBUAVAIRNITDANI ) TAIH ~— 2 —
DETAIL OF EACH ITEM ARE AS BELOW. - [ <
10.1 PRODUCTION INQUIW/ ERNAL COSSESION, ENGINEERING PP, WI, II, ALIGNMENT S/W.
Wadasmsgmusziduay CONCESSION, ENGINEERING PP, WI, Il, ALIGNMENT

Pl
D
B
T

[

N ) I W

gﬂﬁ (FIGURE) 9 ugadmaziduauad W1 (SHOWN DETAL OF WI)
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10.2 APPROVAL NOTE
Lﬁa@‘faamigsﬁslazl,'é'mmaamsa%ﬁ?ﬂumﬂ%qﬂﬂmf
10.3 APPROVAL VENDOR
LﬁaﬁaamsgﬁUa:LSU@mimgiTamaa VENDOR
10.4 BOM
Lﬁa@"fmmsgimm%ﬁwaa BOM
10.5 CALIBRATION PROCEDURE
Lﬁaﬁaqmi@ms CALIBRATION maam‘%aaﬁaﬁﬁag’
10.6 CONCESSION NOTE
Lﬁaﬁaamsgiwanﬁmmaa CONCESSION
10.7 DRAWING & COMPOSITE & ARTWORK
\edasmsgiuaziBuauas DRAWING & COMPOSITE & ARTWORK
10.8 ECN (TUK, TPE)
ijaﬁmmi@ﬁmuﬁmmm ECN
10.9 INFORMATION SHEET
Lﬁ'aﬁmmsgiwanammaa INFORMATION SHEET
10.10 LOADING CONTAINER
Lﬁaﬁaamsgi’]uaztféﬂmaami LOADING CONTAINER
10.11 LOCAL APPROVAL VENDOR
Lﬁaéfaamsg}ﬁmn'ﬁmmaammwgﬁ'@ﬁm%’u VENDOR nsluiseine
10.12 PLASTIC COLOR CHIP
Lﬁaﬁaami@iwanﬁmhm PLASTIC
10.13 PRINTING POSITION
Lﬁaﬁaamsgmmn%mmaami PRINTING 1Juiuaud1d g uunine
10.14 PRINTING WI
Lﬁaﬁadmigswmlﬁmmmmi PRINTING winaa 574 uaslald
10.15 REJECT NOTE
Lfia@i”aamigi']sla:l,'ésj@madms REJECT
10.16 STATEMENT OF COMPLIANCE
\edasmsgauaziBuauas STATEMENT OF COMPLIANCE
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10.17 QUALITY MANUAL & SOP
ija@‘faami@swauﬁmwaams QUALITY MANUAL taz SOP
10.18 TATUNG STANDARD
Lﬁaﬁadmi@iwanﬁmmaa TATUNG STANDARD
10.19 TEST SPECIFICATION
Lﬁaﬁﬂdﬂﬂiﬂiﬂﬂﬂuaﬂ(ﬂmﬂ\‘] TEST SPECIFICATION
10.20 PRODUCT SPECIFICATION
\{edasmsgauaziduazas PRODUCT SPECIFICATION
10.21 TRIAL RUN NOTE
Lﬁaﬁadﬂﬁiﬂiﬁﬁﬂ:lﬁﬂﬂ“ﬂad TRIAL NOTE
10.22 WI TPE
Lﬁ@ﬁadﬂﬂiﬂiﬁﬂa:lﬁﬂ@ﬂ]@d WI TPE
10.23 @

A a Ao o e =
Ly Laaﬂ“flamvam:}muﬁ]uﬂuﬂ’ﬁaBﬂﬁ)’lﬂIﬂSLLﬂi&J
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