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The characteristics and problems of High Tech companies

The products diversification, the shortening products’ lifecycles, and the volatile demand changes are quite
distinct in the high tech industry. Companies in this field are required to develop precise sales and production
predictions in order to minimize stock-outs and inventories by calculating MRP and schedules, forecasting the
demand based on the information from its market as well as from its sales forces and by demand forecasting
software. In actuality, however, the demands can never be calculated correctly because they are affected by
tastes and fashion of general street-level consumers, and the high tech companies have to manage the gap
between forecast and the actual results. Depending on products, “Vertical startup”, in which new plant and
equipment run full production volume in order to achieve their planned performance level immediately at the
start of production, and “Vertical shutdown” at the end of a product’s life are carried out. In this way, even
bigger demand changes occur and affect material suppliers, and these suppliers must deal with the situation.
This problem, or “bullwhip effect” is fierce even in the global market. Companies must manage the demand
changes by minimizing inventories.

To deal with the fierce demand changes, inventory reduction by scheduling with finite capacity must be realized.
Visualization of scheduling results and progress in each process is very important.

Asprova’s high speed production schedulers
which enable “visualization” of schedules have
served our clients’ needs. The following is the
introduction of Asprova’s solution.

Finding the due date by schedulers with finite capacity

Schedulers with finite capacity make production plans which can be directly used as work instructions.
Schedulers can manage urgent orders and due date changes, allocating inventories.
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€ Order Gantt Chart: enables checklng of overdue orders, wait times of each process, inventory allocation. The
Order Gantt Chart’s standard feature includes a Resource Gantt Chart, an Instruction Gantt Chart, an item Gantt
Chart, overdue flags. The Order Gantt Chart is easily operated with the mouse.
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Efficient load adjustment

Asprova is capable of efficient load allocation to multiple production lines. Asprova also manages to take into
account facility investment simulations and manpower employment planning. Shift changes per facility or
worker are easily operated with the mouse.
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€ Load graph: current load status is recognizable in one view. Displayed periods, displayed resources, and text
display are customizable at your will. In addition, inventory graphs and leading time graphs are included as a
standard feature.

Skill map to manage workers capacity

The “Skill map”, a table to set up process skill of employees, is provided as a standard feature. It enables
managing of employees’ capacity, ability/inability and processing speed, separate to integrated master tables
such as the BOM(Bill of Materials) and resource capacities.
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€ Up to 999 skill types can be added. Displays and input means are also easily customized.
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Production Scheduling pegged to

inventories and order information

Registering orders not only per production unit/lot but also per sales order unit/lot is possible. Production
schedules planning, eliminating unnecessary inventory, can be made while taking into account safety inventories.
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@ Sales plan table: The information on orders for a certain 4 Inventory graph: inventory changes and
period can be registered with the accuracy of company material requirement can be calculated at one
forecast, sales forecast, customer forecast, and confirmed view. In addition, production graphs and
orders. consumption graphs are available. Calculation
*Sales order option is required. functionality for each term is also included.

Operation sequence control with strict delivery dates

Asprova is adaptive to automated processes operated by complicated machinery. Optimization options, which
control operation sequences as keeping delivery dates, are effective.
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€ Optimization option: The option to control operation sequences. It customizes orders by defining keys.

Filling process worker 1

Filling process worker 2
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Evaluation of the result of scheduling and simulation by KPI

Key Performance Index (“KPI") including sales, profits, profit rates, the material cost can be calculated by cost
per item and working cost per resource. Calculation formulae can be freely customized. Also, standard cost
breakdown can be calculated. It can be used to verify the result of facility investment simulation as well.

* KPI option is required

Edit KPI evaluation result

T Propery | Vaue | Descrpton B
SEvaluate KPI(09/12/24 |Evaluate KPI
~ Earnings $16300000 Total monetary value of sales orders with
- Material cost $7400000 |Total monetary value of purchase orders
- Qutsourcing cost $1240000 |Total outsourcing cost for resource durin
- Labor cost $3800710 Total labor cost for resource during the s
- Total cost $12440710 Total cost during the specified period.
- Profit $3859290 The profit during the specified period.
- Profit ratio 23.7% The ratio of profit and earnings during the «
KPIACommom )\ All properties f’
Cancel

¢ KPI(Key Performance Index): KPI can evaluate the calculation result and keep records.

@ KPI radar chart: KPI radar chart enables

comparison of the simulation result by radar
chart. (with HTML View)

Purchases Total costs

= Result 1

——Result

—— Result 3

ROA Profit

Frofit ratio
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Adaptable to global network

Asprova is available in Japanese, English, Chinese (Simplified Chinese and Traditional Chinese), Korean, German,
Spanish, Portuguese, and Thai. Using the same package enables very close co-operation and understanding
between different plants.
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€ Adaptable to Multi-languages: Displayed languages can be changed during running.

Assifrova WAiprova ons/ Asprova KPI
ort-term ork instructions .
schedule results input KPI evaluation Asprova DS

data server

_ Asprova NLS
- Network
G license
server

#:NLS and DS can be run on the same host
€ Adaptable to Network: production scheduling is shared through the network.
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Introduction to the case studies

To read our latest case study, please go to

http://www.asprova.com/em/case/index.html



Mitsubishi Electric Corporation

Founded: January 15, 1921
Capital: 175,820 million yen

Annual turnover: 3,604,185 million yen

Number of employees: 99,444
Nagoya Plant

Production of: heavy electric machinery systems,
industrial mechatronics, information and
telecommunications systems, electronic devices,
manufacturing and sales of home electric appliances, etc.

URL: http://www.mitsubishielectric.co.jp

Shortening Scheduling Time and
Reducing Implementation Overheads
with Asprova

Mitsubishi Electric Corporation’s Nagoya Plant manufactures equipment related
to Factory Automation (hereafter referred to as FA), and holds a workforce of about
5,000 employees. This plant manufactures a diverse range of products including
electrical discharge machines, laser processing machines, sequencers, programmable
indicators, inverters, servo machinery, NC equipment, and industrial robots.

The plant which manufactures electrical discharge processing machines is a
model plant for the Mitsubishi Electric Corporation advocated FA integrated solution
“e-F@ctory”. The introduction of this e-F@ctory took place in 2001 when the plant
facilities were refurbished. At that time, Asprova was adopted as a production

Yoshihiro Kato
Electrical discharge Machine Tool
Department Manager,
Mechatronics Machine Tool Division

Although we have developed our own
in-house scheduler in the past, it required a
great deal of troublesome work in
addition,
scheduling took a long time when it is put
in actual use. In order to solve such
problems, we considered the introduction

establishing a system. In

of the packaged solution Asprova.

scheduler. Yoshihiro Kato, Manager of the Electrical Discharge Machine Tool
Department, Mechatronics Machine Tool Division, comments on the issues prior to the
introduction of Asprova, the reasons why Asprova was adopted, and the effects on its
introduction.
“Scheduling took up to 5-10 minutes with
the old in-house developed scheduler”

For electrical discharge processing machines processed at this plant, the number of
processing parts per machine is about 8 parts. Asprova schedules the manufacturing
processes that are divided up into about 1,300 orders every monthly. For these
operations, use of Asprova allows optimization of the operational planning taking into
account the set up work such as the tool replacement of the machining centers, etc.

Introduction of Asprova coincided
with FA system refurbishment

The “e-F@ctory” is a solution based on the concept of
utilizing computerized technology to allow visualization of
the plant status, and aims at improving productivity at the
shop floor. On-site information such as production results,
operational results, and quality information from facilities
and equipment is streamed in on a real time basis. This
information system is used to support improvements in
quality, construction schedule and productivity. Mitsubishi
Electric Corporation cooperates with a number of partners \
and provides access to e-F@ctory to the plants of our user companies. The electrical discharge processing
machine plant of Nagoya Works is known as a model plant w here this e-F@ctory has been introduced. Given
these circumstances, we are continually receiving requests to visit the plant and study our implementation.
This plant manufactures electrical discharge processing machines, which literally grind down metal materials
through the utilization of the “electrical discharge” phenomenon and are commonly use in producing dies and
moulds. The Nagoya plant manufactures both “wire-type electrical discharge processing machines” which
employ a wire with the thickness of a hair at their processing electrode and “shaped electrical discharge process
machines”, which employ an electrode that fits the shape of the product.
Asprova is used on the production line which processes parts such as the columns and beds that compose the
bulk of electrical discharge processing machines. This production line consists of automated warehouse where
materials are stored, unmanned transport vehicles that transport parts, two horizontal machining centers and one
“5 face processing machine.”
The 4 types of processing treatments - milling, end mill, boring, tapping - are carried out while the product is
kept in a fixed position. In this situation, no processing can be undertaken on the side which is currently
clamped down. Following the completion of the first processing, the remaining processing is undertaken after
turning the product over.
As stated earlier, the said plant renovated the plant facilities and equipment in 2001. The introduction of
Asprova for line scheduling was carried out at the same time as the e-F@ctory changes were made.




The aforementioned production control system
manages the overall production planning for electrical
discharge processing machines. After taking into
account the receiving orders status, it also determines
the number of units to be manufactured monthly, and
prepares a “rough schedule” plan that extends until
the point of shipping. The manufacturing period per
machine is set up for three to four days, based on
which the instructions are to be given on both starting
date and completion date.

Asprova first excludes the machines that need to be
outsourced, and then sets up the schedules for both
starting date and completion date. Then the required
parts will be calculated, along with the manufacturing
processes necessary. After that, those results will be
assigned to the processing machine.

Scheduling by Asprova is run both once a month and
once a week. Yoshihiro Kato comments on the timing
of scheduling.

“Scheduling is done once a month in order to make
the detailed planning for manufacturing processes
based on the rough schedule planning. Electrical
Discharge Processing Machines are produced by
so-called “lot-based production”.  After their
production planning is set up once a month, it
normally remains unchanged.

Scheduling is then done once a week on Saturday in
order to make changes on the type of operations,
based on the busyness of input work. Employees
normally work at the plant on Monday through Friday
either on a 2 shift system or with a daytime work plus
overtime system. The shift type for the coming week
is decided on Saturday. This is where the weekly
Asprova schedule is applied.”

Prior to the introduction of Asprova, the plant
depended on the in-house developed COBOL
language based system to carry out this kind of
scheduling. Around that time, each scheduling took
up to 5 to 10 minutes at a time.

“Back then, the scheduling was not undertaken for the
whole month but was done on the case-by-case basis.
That is to say, the orders were first sequenced up
based on their due dates. After a certain order was
dealt with, the remaining ones that were in need of
scheduling were carried out one-by-one, with

consideration given to their priority and whether the
necessary parts were actually available at the time.
However, such scheduling took 5 to 10 minutes at a
time.” says Mr. Kato.

In addition, the facilities and equipment that had been in
place before 2001 were introduced at the plant in 1982.
The aforementioned COBOL based scheduling system
was also established at that time. It was estimated that that
it would be necessary for 24 senior engineers to spend
about 1 year in order to re-establish a similar system,
including software and peripheral interface portions.

“Asprova not only shortened scheduling time

down to 1-2 seconds but also reduced our

implementation schedule by about 80%”
“After the introduction of e-F@ctory, there were times
when we utilized the new information system. At that
time, we were considering using package software which
would allow for faster scheduling and require neither an
extra introduction lead time nor an introduction cost,”
says Mr. Kato. In response to these needs, Asprova was
introduced.
“We started the project after the introduction of
e-F@ctory. Around that time, we began studying
schedulers and the first information we received was
about Asprova. So we made a thorough investigation on
this product, and learned that our plant in Nakatsugawa
had already purchased 8 packages of Asprova. To find out
more about it, we went there and heard that they hadn’t
purchased all of them at once but instead had gradually
increased the extent to which Asprova was applied. With
these repeat purchases of Asprova indicating that our
sister plant had found the package very beneficial, we
attended Asprova seminars and were also convinced that
this product could be of great use.”
Scheduling speed was the foremost point considered when
evaluating Asprova. “The scheduling speed of Asprova is
really fast. It produces results within 1 or 2 seconds,” says
Mr. Kato.

By replacing our in-house developed scheduler with
Asprova, “our implementation schedule has been reduced
by 80%” says Mr. Kato. Asprova has not only improved
the scheduling time a great deal but also drastically
shortened the implementation overhead.




Mitsubishi Heavy Industries, Ltd.

Main office address: 2-16-5 Konan, Minato-ku, Tokyo
3-3-1 Minato-mirai, Nishi-ku, Yokohama
Established: November 1,1950
Capitalization : 265.6 billion (as of March 31, 2008)
Annual sales : (Consolidated) 3.203 trillion (April 1, 2007
to March 31, 2008) Mitsubishi Heavy
Industries Ltd (MHI)
Nagoya Guidance and Propulsion Systems
production at 160.9 billion (April 1, 2007 to
March 31, 2008)
Number of employees : 33,089 (as of March 31, 2008)
At Nagoya Guidance and Propulsion
Systems: 1,810 (as of April 1, 2007)
Business areas: Development, production and sale of
products for energy, aeronautics and
aerospace
Nagoya Guidance and Propulsion Systems : Development,
production and repair of air body components, aircraft and
aerospace engines, controllers
URL : http://www.mhi.co.jp

PM Asprova case s

MHI installed Asprova to automate
scheduling work and, with the addition of
the Sales option, found it very effective in
making production planning more uniform.

The Nagoya Guidance and Propulsion Systems (NGPS) of
Mitsubishi Heavy Industries (MHI) Ltd., was founded in 1920 as
the Nagoya Plant of Mitsubishi Internal Combustion Engine
Manufacturing Co. Ltd. ( Mitsubishi Nainenki Seizo KK ). It
started as an aircraft division with the manufacture and repair of
aircraft and aircraft engines. Since then MHI has participated in a
wide variety of aircraft and aerospace development and in the
launching of rockets. At the present time, more than half of its
production goes into related products such as aircraft guidance
systems.

In 2003, NGPS installed Asprova to get greater efficiency out of
the planning they had been doing manually up to that time. In
2007, they added the Sales option to obtain more uniform
production planning. Kazuhiro Yoshino, manager of the Production-
engineering Department at NGPS Works told us about the
background for Asprova installation, the efficiencies gained

through installation and the future outlook for the program.

We installed Asprova to achieve greater precision in automating our

scheduling work

The subject for today's installation of Asprova installation
is the production line that builds a device known as a
disk, a component that is part of the structure of aircraft
engines used in private aircraft and is used to convert
the force of combusting gases within the engine into
dynamic power. The flow of production is one in which
NGPS produces a wide variety of parts that include these
disks and supplies them to the engine manufacturers.
The engine maker assembles those parts into final form
and ships the engine to the airline company.

Since 2003, NGPS has been working on increasing the
efficiency of scheduling, which until then was done by
hand. At that time, manual scheduling often required a
complete reworking of the schedule, which led to a
constant problem of delayed operations. Then, when
the revisions were complete, they would find that the
very situation for which the revisions had been made
was completely different preventing them from making
accurate forecasts of completion. That was the situation
that led to NGPS's decision to install Asprova.They also
wanted to lighten the operational load and make
schedules that were much more precise. Kazuhiro

Yoshino, manager of the Manufacturing Department's
Production Engineering Section gave the reasons that
they selected Asprova.

"The first reason for our selection was the large number
of parameters that we, the user, could assign for
ourselves. I'm sure that this is the case at any plant, but
there are particular conditions and requirements here
that are unique to us. Asprova's flexibility really fills the
bill in that regard."

We tried a lot of other schedulers, and almost all of
them support the production lines that are part of the
assembly system, but we judged that Asprova was the
one product that best took care of the main lines in our
process system. (Yoshino).

We placed the focus for the installation of Asprova on our
disk production line, and the reason for placing there was
that the equipment is fixed, the line is limited, and a
decrease in the number of items will hold down and
variable factors. In short, the flow of disk manufacturing
goes through cutting material— grooving— drilling holes
—rounding—aperture polishing—inspection--a total of
about 15 processes including detailed items.

\




After installing Asprova, work conditions required that
NGPS reach an operational level at which it would have
sufficient forward motion. But that led to snags caused
primarily by the human element. As Mr. Yoshino tells it,
those snags arose from the enormous time and effort
required by employees to assemble and collate data.
"Our core system at that time was centered on a host
computer, and its data was incorporated automatically
into Asprova, but the work of creating master data was
quite difficult. We dealt with the problem by getting the
data through batch processing and then manually, but
there were limits to what we could do. Asprova would
conduct master maintenance and our people who were
in charge of the system would have to learn how to
operate it. But that created a situation in which they
were the only people who knew how to run it. The
everyday work was what got the highest priority and
maintenance was frequently neglected. We were not
doing very well in our use of the new system."

We broke through that bottleneck in 2006 when Asprova
encouraged us to replace that core system with a more
downsized system. That again placed the spotlight on
Asprova. It was very easy for us to incorporate the
master data and the progress data in Asprova through
linkage between servers.

And under this timing for moving to a smaller system,
Asprova released the "Sales option" that pegged and
linked production planning within the factory to Sales
data. This is another of the factors further spurring on
our active use of Asprova.

"l was one of those working in the production planning
department and we wanted to make our planning more
uniform. We build a predetermined number of engine
frames annually, and we can manufacture new items on
an ordered production basis. However, we also repair
components and overhaul engines. The replacement
parts that we need for those jobs and the number of
orders we have for them can fluctuate wildly depending
on what the situation is with the airline companies so we
really need to have forecasts on production. That was
another of the reasons we thought we would be able to
make good use of Asprova for setting up production
planning." (Yoshino)

This is why Sales data had to be incorporated in Asprova
and linked to draft planning operations, something that
was made possible with the release of the Sales option.
"The time at which our core system was reduced in
size and the time when the Sales option was released
coincided very well. We were able to solve the problems
previous to that in operations with Asprova and at the
same time achieved the new goal of making production
planning more uniform," says Mr. Yoshino

Developed a user interface for easier
operation, one that takes into
consideration ease of use at the
plant site

Replacement of the core system was completed in
February 2007, and the adjustments made in Asprova,
with its object as the disk production line, were finished
in June 2007. NGPS then embarked on the development
of an interface that would improve Asprova operability.
Yoshino explained to us what was behind that move:

"We had a problem with the direct viewing of Asprova
during actual operations. To use Asprova, one has to
be trained in its operation and that provided to be quite

an additional load for people on the floor. Any situation
where only designated persons are able to operate
equipment is something to be avoided. So a new user
interface was developed that allowed anyone to use
the Asprova."

The easiest way to operate for people on site is to not
have them directly manipulate Asprova but to enter
conditions, click on a button and generate a schedule
automatically. We developed the interface for that
purpose, and it was completed at the end of 2007.

Installing the Sales option gave faster
speeds and greater precision to
production planning

NGPS started installing the Sales option at the end of
November 2007, completed installation in about one
month and then took two or three months to tune it
before putting it into online operation. That made it
possible to draft a production plan from order data, all
the while taking safe inventory into consideration.

"Now, for example, we assign quantities in inventory and
everyone knows exactly what that data is. Before, we
had to go directly to the people in charge and ask them.
Now, management people can look at the data and
debate the adjustments needed in production planning.
Another thing is that we can accurately measure the
number of lots for each part that flows buy in whatever
number of units, one or two, and that greatly enhances
the precision of production planning. Each supervisor
reviews the various details of the operation, and if, at
that time, they find any factors responsible for
fluctuations, those factors are be organized together
and the work rescheduled. We must repeat the detailed
approach toward work on site that is the Asprova
parameter known as conditional assignment, otherwise
we won't get results like those shown in the image. This
is an operation that cannot be avoided if you intend to
get the best use out of Asprova," says Yoshino

NGSP reexamines its production planning in three
month units, but the use of the installed Sales option,
has allowed operations that once took a total of one
week to accomplish are now be done in one or two days.
When different parts enter the same process or when
there is a conflict between equipment in the production
process, each employee in charge must get together
and work on a solution. However, that was not getting
done well enough. Yoshino says, "The plans were
getting made, but there were scheduling problems that
made them difficult to execute. "Creating a production
plan that took everything, even equipment planning,
into account, solved these problems.

"At the present time, we are devising a production plan
using Asprova once every two weeks. Then we make
manual adjustments of the created plan every week.
Ideally we would like to run Asprova every day to make
adjustments in the schedule but we have a pretty firmly
established tradition of handing out work instructions to
the work floor that are written on paper and we just
can't change that too quickly. We are going to start
taking more time to set up and transmit daily
instructions electronically. If we do that we will also be
raising the frequency with which we operate Asprova.
"In the future, we are going to have more automatic
understanding of performance and by building a structure
that will reflect more on Asprova we will further raise the
level of precision in Asprova production planning.”




SCHEDULING SYSTEM FOR

SEMICONDUCTOR MANUFACTURING

Casio Micronics Co., Ltd. February 15, 2007

= Company Overview

 Characteristics of the system

-Background of and effects brought by introduction of
the system

1. Outline of implementation
System overview
Implementation schedule
Introduction cost

2. Explanation of scheduling system
3. About periphery systems

4. System issues

5. Wrap up

CASIO MICRONICS CO.,LTD.




Smart & Fine Technologies

OQUTLINE OF COMPANY

Founded: July 25, 1987

Lines of business: BUMP Business
Film Devices Business

Production base: Ohme Works (No. 1 & No. 2 plants)
Yamanashi Works (No. 1 & No. 2 plants)

Capital: 2,992 Million yen (as of March 31, 2006)
Turnover: 25.1 billion yen (March 2006)

No. of employees: 630 (March 2006)

Stock exchange: JASDAQ

Securities code: 6760

Newspaper listing name: C Micro

Newspaper listing column: J stock

CASIO MICRONICS CO.,LTD.




Smart & Fine Technologies

QUTLINES OF BUSINESS

CONSTANTLY UPHOLDS THE INNOVATION OF
DIGITAL EQUIPMENT WITH MICRO METER BASED UNIQUE

AND REVOLUTIONARY TECHNOLOGIES

_ﬁ
Film devices business COF/TCP

BUMP business Gold BUMP

Solder BUMP/W-CSP
CASIO MICRONICS CO.,LTC




Smart & Fine Technologies

FILM DEVICES BUSINESS

( COF structure )

Double coating film (PI+Cu)
LC driver

Used in large screen LC connecting part
thin type PCs/LCD
televisions for low cost

PCB
connecting part

Pl : polyimide

Cu : copper

CASIO MICRONICS CO.,LTD.



Smart & Fine Technologies

BUMP BUSINESS

{ SOLDER BUMP/W-CSP ) ( GOLD BUMP )

Constantly evolving
high definition
color LC display

Weight saving for

multifunction mobile information
terminal equipment

CASIO MICRONICS CO.,LTD.



Smart & Fine Technologies

W-CSP APPLICATION EXAMPLES

Example of use (digital camera)

CASIO MICRONICS CO.,LTD.



Smart & Fine Technologies

PRODUCT
CHARACTERISTICS

W-CSP: items handled by the scheduling system

(1) Wafer inch size
50.6P.8P, (12P)

(2) No. of models About 100/month
(3) Lotsize
Mass production 25 sheets(1~25 sheets)
Proto type 1 sheet ~ 10 sheets
(4) No. of processes Min. 9 ~ Max. 67

(5) Leadtime Prototype 4 days ~ 14 days
Mass production 7 days ~ 10 days

CASIO MICRONICS (




CHARACTERISTICS OF

MANUFACTURING PROCESSES

1. Receiving 2.Scrubber |, 3.Coating

Y 8.Spatter N 9/Coating

14. Electrode measurement

*3,9/4,10,15/5,11,16 / 12,18 / 7,13,17

Note: The above manufacturing processes use the same equipment.

CASIO MICRONICS CO.,LTD.

4.Exposure

15.Exposure

10.Exposure

5.Development

7.Descum 4

Smart & Fine Technologies

11.Development| ] 12.Plating »| 13.Ashing I
16.Development » 17.Descum
—»| 18.Plating

l

19.Defoaming




- Smart & Fine Technologies

BACKGROUND INTRODUCTION

1. Intends to bring W-CSP business to our 3™ pillar of operation, which
started full-scale mass production in 2004, and to attain the number
one share in the world.

2. As this was a new package, it generated a number of sales order
alterations in proportion to the increases in sales orders. Also, the
percentage of its prototype was high. It was thus predicted that the
definite scheduling adjustments would not be carried out manually.

3. This didn’t mean that we had to depend on an expensive package
specially designed for semi-conductor processing. Nonetheless, we
didn’t have enough time to prepare in-house developed scheduling
software.

4. Our group company has introduced SMT based scheduler in the past.
We were thus not worried about its validity.

CASIO MICRONICS




Smart & Fine Technologies

EFFECTIVENESS OF INTRODUCTION

1. Thecompany is not managed in a wait-and-see style but a
mind-set for preparing planning is now permeating.

2. Productivity enhancement judging by results of the operation
Improvements as well as the information processing
Improvements.

- Production productivity per person
Enhanced by 43%

- Operational time in preparing planning
Shortened to 1/6

3. The manufacturing lead time was shortened.
- Lead time Shortened by 20%

- Unevenness of lead time Reduced by 30%

CASIO MICRONICS 10




1. OUTLINEOFE
IMPLEMENTATION

1.1 SYSTEM OVERVIEW

SCHEDULING SYSTEM

HOST I/F, SCHEDULING, SETUP, WORK
INSTRUCTIONS SHEET

ENVIRONMENTAL IMPROVEMENTS FOR THE
OPERATION OF SCHEDULING SYSTEM

»

MASTER
IMPROVEMENT

y

»

RESOUCE
MASTER

PROCESS
MASTER

IMMEDIACY OF ACTUAL
DATA RESULTS AND
IMPROVING THEIR
ACCURACY
PREVENTIONF OF INPUT
MISTAKES

===l RESOURCE MASTER REGISTRATION AS/400 MASTER MAINTENANCE

ESTABLISHING SUB-SYSTEM

ﬁ

ACTUAL RESULTS ARE INPUT (BARCODE
IS INPUT) BY WIRELESS HANDY
TERMINAL

RECOGNIZING ORDER NO. | mwsliy

(BARCODE) WHEN
INPUTTING ACTUAL
RESULTS

ID LABEL ISSUE

CASIO MICRONICS CO.,LTC

PREVENTION OF RECIPE
INPUTTING TROUBLE

RECIPE MANAGEMENT SYSTEM

PERIPHERY SYSTEM

11




1. OUTLINE OF
IMPLEMENTATION

1.2 IMPLEMENTATION STRUCTURE

Throughput Double
Propulsion Project

Production
Improvement

CASIO MICRONICS CO.,LTD.

Review
President
Division Manager

Production Planning
Scheduling

Progress Meeting

Weekly

System Development
Information
Control Gr.

Master Maintenance
Manufacturing Dept
/Technology Dept.

In House
Development
2 SE Personnel

Asprova
Corporation

12



SRS 1.3 IMPLEMENTATION SCHEDULE

Plan
ASPROVA Implementation Plan (and results)
2003 2004
Ng¢ 10 11 12 1 2 3 4 5 5] 7 8 Q 10 11
1/Product evaluation
Scheduling system o

Sample data
o2|Environment prep

Basic scheduling

Impl machines

3/Data prep

’ .............. b

! Master data entry

4/Spec fixing + development

Additional features

Programming

T ....b

5/Training |Basic Asprova Training

Shop floor training
6/Launch Test use

Launch

Peripheral development

=l

Handy terminals o

ID labelling
Recipe management

v.Y
> ip

CASIO MICRONICS CO.,LTD.




L. IMPLEMENTATION
OUTLINE

1.4 INTRODUCTION COST (REFERENCE)

B ASPROVA: License (option available)
For planning and executing main unit(server) 1 set
For shop floor 1 set
Maintenance fee

M I/F Development:  Incorporating data from AS/400
Actual results, master(manufacturing process, equipment), order

B Consultation: For 6 months (about 10 times)

M Introduction Equipment: ASPROVA operating PC 2 sets

Total About 15,000,000 yen
(Scheduling system only)

14
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2. EXPLANATION OF SCHEDULING SYSTEM

2.1 Information Referenced Diagram
2.2 Master Registration

2.3 Order Input

2.4 Actual Results Input

2.5 Work Instructions Sheet

2.6 Operational Flow

2.7 Work Progress Table

CASIO MICRONICS CO.,LTD.
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2. EXPLANATION OF
SCHEDULING SYSTEM

1

DIAGAM

INFORMATION REFERENCED

Mazter

—
e

Qrders
o

o
Fezultz

—

Mazter

[Masterinfo |

Calendar
Shift
Resource
Process

Sales order=s
—{Mfe orders |

_lﬂﬂsults

Qrder Mo,
U

Res ID
JUftA,

e

: Wireless ter minal w
e
oo

barcode reader

th

e

Schedule display
Fantt charts
By resource
By order

-q—| Gcheduling |
'\| Wiork inst |

Schedule dizplay
Gantt charts
By rezource
By order

Work progress
sheet

Wlark inzt
(EXCEL)




SCHEDULING SYSTEM
2.2 MASTER REGISTRATION

Outline of data: No. of manufacturing process: about 70
No. of equipment: about 80
Operating 24 hours, 360 days/year

Incorporating the manufacturing process/equipment information from host

machine (AS400)

* Coinciding manufacturing processes, resource
names and codes

* Synchronization of update information

(synchronization of maintenance timing)

Inputting master data designed for scheduler
Master registration examples that fit our company’s production characteristics
* Calendar (maintenance time registration for equipment)
* Shift table (24 hours 4 groups 2 shifts structure)
* Qverlapping, lot wrap up (furnace resource) operation

CASIO MICRONICS CO. L 17




ASPROVA INTEGRATED MASTER SETUP EXAMPLE

teEFER 15 i FEiIR FhE fRERERL) LA E FLM
{EREE wiEsa F3=_ 000
QCAB 10| AFEE_C100 ERER M |[ZASEE oo 1m ES
HHiEE Out |[@CAB-10 1
20 ATS A —RB G120 3 08EE [In [ocAB-10 1 ES
{EREE (M A -To#e 004 1 1mp+(4.3m=1.1m) ES
H-hiEE out |[OCAB-20 1
30|PIEEfh_C140 AFHER |In |ocaB-20 1 ES
{EFETER M EETRWLP#2_002 23mp+19.2m-2.3m} 12 ES
{EEEE (M EEFRWLP#3_003 2 3mp+19.2m=23m) 12 ES
HAEE out [OCAB-30 1
40 |PIEESE_ G150 ASHEE In [0CAB-30 1 ES
{EAER M AT RE.008 16mp+2 1m=1.6m) ES
{EREE (M| ATwED 000 1.6mp+2.1m-1.6m) ES
H0iEEl out |@CAB-40 1
50 |PIER{E.C160 AHEE In |0CAB-40 1 ES
{EAEE M (IR{SWLP#2_ 002 2 3mpH2 9m—23m) ES
AR v | IRSWLP#3_003 2. 3mp+H2 8m=2.3m) ES
H0iEE out |[@CAB-50 1
60|PERISIRE C170 A HiEE [In |@CAB-50 1 ES
{EAEE M |OSTWLP#1 00 1.0mp+1.5m=1.0m} ES
H0iEE Out |[QCAB-60 1
70(88{ G180 2HER In |[0CAB-60 1 ES
{ERAEE v RE{EPWLP#1_001 440m ES
HPiEEl lowt lQCAB-70 1

. Manufacturlng process, resource code: Combined manufacturing process name and code
(simple display, combined when master is synchronized)

» Manufacturing process number (order) : Handles manufacturing processs adding simulation by skipping
every 10 digits

» Manufacturing ability: time saved when registering new items by preparing the master separately
Default equipment prepared for each wafer size

CASIO MICRONICS CO.,LTD.
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2.3 ORDER INPUT

Receiving Order Production, Approximately 200 Orders Per Month,
100 models (Asprova in Place)
* Sales order:

- Input when the order is placed from a client

* Manufacturing order:
- Prepared when a manufacturing process is input

- Prepared by host machine’s manufacturing process
control system

Sales orders and manufacturing orders loaded from host machine.

Scheduling method:

* Appointing “FORWARD” based on the input date

* Sales orders (based on the scheduled warehousing date)

* Manufacturing order (based on the manufacturing process input date)

* Priority given based on the needs of urgency etc.

CASIO MICRONICS CO.,LTC
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SCHEDULING SYSTEM
2.4 INPUTTING ACTUAL RESULTS

Imported from host machine (AS400) manufacturing process
control system

* Actual operational results input automatically

(completed time, number of finished item) for each model, each
manufacturing lot, and each manufacturing process

* Automatically deletes manufacturing orders, using actual
data results

Timing:

*At time of scheduling (once a day, around 17:00)

CASIO MICRONICS CO.,LTD.
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ASPROVA 4 PROCESSING MENU

BETWEEN HOST MACHINES

Prepared a menu for handling the interface data, using EXCEL with which the

shop floor staff are familiar.
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2. EXPLANATION OF
SCHEDULING SYSTEM

This sheet is like a ledger sheet which makes it easy to give
Instructions to production site using ASPROVA scheduling
results.

2.5 WORK INSTRUCTIONS SHEET

Details of ledger sheet:

*Qutputs each manufacturing process’s scheduled production time, which is
assigned by the scheduler. This is done for each manufacturing process as well
as each equipment.

*Times are continually upgraded with hourly imported actual data results.
*Contains comments such as urgency, etc. if special instructions are required for
some operations.

Operation of ledger sheet:

*The output work instructions sheets are distributed to shop floor staff at
each manufacturing process, and the work is carried out.

*Defects or delayed input that occurred when the manufacturing processes
were input are reflected to the next day’s production planning using the
actual results, and work instructions are reviewed on a daily basis.

22
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2.5 WORK INSTRUCTIONS SHEET

[ = - | — 1 — 1 = g a 1 - 1 e 1 —_ | v 1

I | R F IR
| ErEEE: 1B 14E900- 11A 168 900 o415 1208 B
NO TR TS ERE Oyt Na Z=4-NQ mEE HE BB BT
1180 0500 PIFwissd 001 Pyve-WLP# 001 QG1604L002 : Oimi13 9615 (ES-AMKOR 314/1814 14/ 18:20
¢ QCAJO4L002  0:M1194557  LCOBBOS 20i14/ 2034 14/ 2101
¢ _ L7 QG1004K003  : 01173242 ES8-YOUSOKEN 61479208 14/ 9038
Maf;‘;{:ic;:ir:é”gt;ﬁ?ess QG0304L001  : O:M1192880 ESE-YOUSOKEM-Pi  545/0438 15/0447
5¢ (Indicated in grey) QAAA04LO04  OiMi193621  TE154 055/ 0798 15/ 0811
¢ QGAGO4LO15 : 0:mi193615  ZT4103BDS-Z 2515/ 1088 15/ 1111
- OGAG04L016  0im19 3616 7741038052 2545 / 0513 15 /0541
QGAGO4LO17  0Mi193617  ZT403BDS-7 D515/ 1698 15/ 1711
Reflects the input results on an hourly |- SGAGO4LO18 _ 0n1s 3618 7141038052 2545/ 1998 15/ 2011
basis QGAGO4LO19  0mi193619  ZT403BDS-Z D5/ 2098 15/ 2311
(\:/\ﬂglgt‘e%fﬁfisHl;ﬂdt?;erfsg;rrsgtlle;ttteefr QGAGO4L020 : 0:Mi193620  ZT403BDS-Z 2516/ 0138 16/ 0211
5¢ ' QAAA04LOO6  0Mi1o4555  TB154 23116/ 0424 16/ 0454
6¢ QCAJO4LO01  DiMi194556  LC99BOS 0516/ 0724 16/ 0757
5¢ 48
6¢ 45
8¢ 164
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SCHEDULING SYSTEM 26 OPERATIONAL FLOW

8:50 CHANGING SHIFTS

*Administrative staff accepts sales

orders.
* Schedule forecast to customers
* Master maintenance

17:00 SCHEDULING PROCESSING
& PREPARING WORK

INSTRUCTIONS SHEET
* Rescheduling & preparing work

instructions sheet based on new
sales orders and actual
operational results

17:30 DISTRIBUTING WORK
INSTRCUTIONS SHEET
Referring work instructions sheet
(sharing)

20:50 CHANGING SHIFTS

*Qperator inputs actual results.

CASIO MICRONICS CO.LTD.

*Qperator inputs actual results.

Automatically updates the actual
results on an hourly basis

; WP fEERTE(TFIE) AL
st B R EIEE
B s e s ARG SHEEEE: 4R 218 1900- 4R 2281900 o5 Bk
— e —AI o iz T8% G Dokt F-BNo  BEA  MB | EMEM T
Sae — — 1080 035 DFE&RT 001 CSTWLPHI 001 1QGAGOSDO?8 ol 3871 ZT4103808-2 w5 /0195 02/
TapeRn P patr 0GAGOID028 | 01365870 7741038057 o590 / 0050 22/ 0
reern 0GAGOSD030 | 035872 714103805+ 25102/ 061122/ 06
INETy L)
56 QCANOSDO25 Qa7 3432 LCOGR07-00HA 820/ RO 00/ OB
M...J —— B - T 0GAGOSD031  0pzs 7002 ZT4103805-2 590/ 1294 122/ 13
Sekoum | e g et ey PO QGAGOSD03? ' 07003 7741098052 o5t/ 151622/ 15,
TORMORL . - | QGAG03D033 | 013 7004 7741038057 25120/1742 29/18
“ - N W e 22 g
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56 019 AR08 QCANOSDO23 | 0im3430  LCIOROT-00HA i /203 21/

QCAN0IDO024  © 037 3431 :LC99B07-00HA 24321 /2328 122 /0
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2. EXPLANATION OF
SCHEDULING SYSTEM

2.7 WORK PROGRESS TABLE

Since the work instruction sheet doesn’t provide all the information, the work
progress status (from input to completion) is displayed in the form of a list where
the comparison is made between the planning and the actual result for each
manufacturing order.

DETAILS OF LEDGER SHEET

-Makes a comparison between the scheduler prepared plan (from input to
completion) and its actual result for each major manufacturing process.

-Selects the planning data, to which the comparison is to be made, from the past
ones that were planned at the arbitrary point of time.

OPERATION OF LEDGER SHEET

-Selects the past schedule for which the comparison needs to be made with the actual
result.

-Possible to prepare a table as needed (possible to have continual updating of the
actual results on an hourly basis.)

-Makes the comparison between the planned and the actual results, and analyzes the
planning accuracy and the issues.

CASIO MICRONICS CO.,LTD.
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5% M1376191  QGAN
TiE BgAESRS 18 T B

39C380 TiTwvF Y 24 2215 24 22:42
40 C385 TITVFUIHRE 24 2242 24 22:44
41.C390 HBEHKREAE 24 22:45 24 2255
42 C400 KRRANEARIE 24 22:55 24 23:05
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22:42
22:44
22:55
23:05
23:32
2:11
3:05
3:15
5:05
9:08
19:45
16:45
17:42

18:50

0:01
0:00
0:01
0:00
0:17
1:29
0:25
0:05
1:06

[Plan] — [Actual result]

0:27
0:02
0:10
0:10
0:10
1:10
0:29
0:05
0:44

0:28

19:50 ####H#

20:35
21:23
23:40
1:16
2:04
9:41

LALC

0:20
0:21
1:34
0:40
0:04
2:26

N.4i0

16:13
16:20

Delayed actual
results input
against planning

0:49
0:01

Slow against
planning ST

1:37
1:08
9:18
4:38
5:19
5:56
4:00
3:30
3:35

— 0:42
— 1:26
— 2:10
— 2:38



3. PERIPHERY SYSTEM

* Establishing Sub-System in Order to Operate Scheduling
System

3.1 Actual data input, using a wireless handy terminal

3.2 1D label printing

3.3 Recipe control system

CASIO MICRONICS CO.,LTD.
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3. PERIPHERY
SYSTEM

3.1 INPUTTING ACTUAL DATA (INPUT BARCODE),
USING A WIRELESS HANDY TERMINAL

PURPOSE:

- Improve the accuracy of scheduling system, by inputting the actual
data into AS/400 in a timely manner.

- Implement accurate and easy input processing through the adoption
of barcodes and the input of actual results in system time
(promoting the input of the whole manufacturing processes)

- Provides the person in charge of operation (i.e., operator) with the
operational procedures as well as the recipe information in order

to prevent operational mistakes.

OUTLINE:

- Connection is made with AS/400 online terminal, in order to
synchronize with the actual results input currently in use.

- Introduces a portable type wireless “handy terminal” equipped with
a barcode reader.

CASIO MICRONICS CO




3. PERIPHERY
SYSTEM

OUTLINE FLOW DIAGRAM FOR HANDY
TERMINAL (HT) INPUT SYSTEM

A 4
READ BARCODE

Z U=k
EHIOOETIL

18 ):%T] |
HT

RECIPE DISPLAY

}A

-
pr

INPUT
Brrroam
- TAG arr
EQUIP. NO.
==
ORDER NO. |

D

RECIPE INPUT

INPUT CHECK

ACTUAL INPUT RESULT INFO

CASIO MICRONICS CO.,LTD.

RECIPE NO.

COMPLETION

TO NEXT MANUFACTUING
PROCESS

EQUIP. NO.

—

TAG

ORDER NO.

A 4 é

READ BARCODE |-,

STAFF NO.

HT

/

f-s'i ’

COMPLETED ACTUAL
RESULT INFO.

[

[ o

[
1
[

RECIPE NO.

MODEL:EQUIP.:RECIPE NO.
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S.PERIPHERY SYSTEM

3.2 ID LABEL ISSUING SYSTEM

Purpose

— Inputting of the actual results of manufacturing processes in a
timely manner

— Prevention of mistakes such as mixing up lot cards and the actual
item
QOutline

— Replaces the ID label number on carrier cases that travel
between manufacturing processes with an automated output
sheet, complete with bar codes

— Links the ID label with a lot card by displaying the last 4 digits of
order numbers

— Simultaneously processes the ID label upon the output of a lot
card

31
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S.PERIPHERY SYSTEM

OUTLINE OF FLOW DIAGRAM FOR
ID LABEL ISSUING SYSTEM

Receiving Receiving
accepted inspection

8 .

Cut paper printer Lot card

Manufacturing

Label printer ID label

Process

Image of ID label

[ Borm |

fdam |

8934

M00123504

COrder number
last ¢ digits

| Order number

32
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S.PERIPHERY SYSTEM

ID Label

CASIO MICRONICS CO.,LTD.

ID label and HT
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S.PERIPHERY SYSTEM

3.3 RECIPE MANAGEMENT SYSTEM

Purpose

— Avoids mistakes in inputting the recipe during the manufacturing
processing operations and thus improves the yield ratio

— The database of recipes will be compiled and utilized for speeding up
various recipe outputs (i.e., screen/ledger sheet) as well as for the
recipe output system of equipment which is under planning

Outline
— Establishes data base on host machine (AS400)

— Utilizes the data based recipe data for recipe output screen at HT, a
lot card, etc.

CASIO MICRONICS CO
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S.PERIPHERY SYSTEM

OUTLINE OF BUSINESS FLOW DIAGRAM FOR

RECIPE MANAGEMENT

Shared server

Process
condition table
(EXCEL)

EXCEL data

Selection/execution screen of
EXCEL data of “Process
Condition Sheet” that
need registration

Operated by division’s personnel in charge

AS/400
v = =
Recipe =
— A 1
Item master _ master —
Manufacturing . TG
order master ooo
Manufacturing ;i}?ﬁ
process master —
Equipment Recipe
master :
display

CASIO MICRONICS CO.,LTD.
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3.PERIPHERY SYSTEM

RECIPE SCREEN (ACTUAL EXAMPLE)

Input: Taro Maikuro
Order No.: M1193619A

Manufacturing
process name

Laser mark

Equipment
name

} Laser mark: WLP#1

Recipe

? 777 YYY123BC

Seal spec. : 10-0-4-

Special
instructions

F{ 9869

CASIO MICRONICS C

F1:UP F3:BK F4:CHG
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4.SYSTEM ISSUES

e [Improvement planning accuracy

— More accurate scheduling can be obtained through the
registration of human resources (i.e., operator skill)

« EXxpanding to other products

— This scheduling system provides both the flexibility and
speed required for sales order driven production

CASIO MICRONICS CO.,LTD.
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5. WRAP'UP

B Tips for utilization of ASPROVA

-Clearly specify the purpose of the scheduling system
-Set up scheduling to fit company’s own production (in this case: sales order
based production, complex manufacturing processes)
-Strike a balance between detail of master table, and accuracy of the resulting

schedule
Bl Linking to process management system
-Avoids inputting master twice

-Ensures consistency with ASPROVA by keeping information in a
standard format
-Requires immediate input of all available results data

Bl Utilizing schedule information

-Favor a work instructions sheet over a Gantt chart at the shop floor
-Narrow down what you want in order to gain effective results
-Use the scheduling system to further improve manufacturing processes

CASIO MICRONICS CO.,LTC
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WLP manufacturing process

CASIO MICRONICS CO.,LTD.

Completed
product
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ASPRENA

Mitsubishi Electric Corporation, Nakatsugawa Works

Case Study 2

Electric Manufacturer ChoosesAsprovafor GUI and Rich Features
Shortens Planning Cycle and I mproves Scheduling Process

>

Works.

P Problems Prior to Introduction

INORDINATE time required for workgroup
leaders to draft schedules by based on
one-month processing plans output by the
host computer

UNNECESSARY setup time and simple errors
resulting from the manual scheduling

Reason for Introducing Asprova
ASPROVA's user-friendly GUI
ASPROVA's large number of standard
features

ASPROVA's fast scheduling speed.

P Benefits of Introduction

REDUCED time workgroup leaders spend
preparing schedules, allowing them to
undertake other tasks, such as following up on
component delivery dates and processing
vouchers.

ELIMINATED the problems of unnecessary
setup time and simple scheduling errors.
ENABLED more frequent outputting
processing plans from the host for more
flexibility in host-side planning changes,
without adverse effect on the preparation of
processing schedules.

SIMPLIFIED process of searching for
particular manufacturing items.

Mitsubishi Electric Corporation's Nakatsugawa Works specializes in

the manufacture of ventilation fans for home and business use, ventilating

i air cleaners, and industrial blowers. Prior to the introduction of Asprova,
schedules were prepared through weeks of manual labor based on lists of
processing jobs generated by the host computer in ignorance of the
capacity of machines in the factory. However, as a result of the introduction

of Asprova, the time required to prepare schedules has been reduced, and

the cycle over which the processing plans are output by the host computer

has been shortened. The benefits of introducing Asprova have been so
apparent that it is now being used in 5 divisions within the Nakatsugawa

Planning Requires Enormous Work

At Mitsubishi Electric Corporation's Nakatsugawa
Works, schedules are drafted for two sets of processes:
component processing and product assembly processes.
Prior to the introduction of scheduling software, lists of
infinite-capacity processing jobs corresponding to
assembly schedules for the next month were output twice
a month from the host computer to each workgroup. Each
workgroup leader would refer to these infinite-capacity lists
while attempting to manually prepare finite-capacity
processing schedule, taking into account conditions such
as standard times, operating times, setup times, etc. It was
also necessary to respond to changes in schedule,
resulting in some 2 weeks of each month being taken up
by schedule preparation and revision. In addition to taking
a lot of time to prepare, these schedules often included
unnecessary setup time and simple errors because of the
huge volume of data that needed to be considered.

In order to solve these problems, Mitsubishi began to
consider the introduction of a scheduling system, and
Asprova was the first product they saw demonstrated. The
demonstration was conducted by Tokai NTT Data
Communications Systems Corporation, a certified
distributor of Asprova. Mitsubishi was particularly
impressed by Asprova's high-speed scheduling, the large
number of standard features, and the ease of viewing of its
user interface. "We were impressed by Asprova's
scheduling functions", says Mr. Yoji Tanaka, Director of the
Manufacturing Planning Department's System Engineering
Section. In order to increase the client's understanding of
the product, Tokai NTT Data Communications Systems
Corporation, with the cooperation of the staff responsible
for schedule preparation, conducted a two-day
demonstration using actual data.

Data Volume

Finished products 3,000
Total items 7,100
Resources 55
Proc 1or2
Scheduling period 3 months
Scheduling cycle daily to once per month
Lots in scheduling period 10,000
Jobs in scheduling period 20,000

Mitsubishi Electric Corporation,

Nakatsugawa Works

1-3 Komamba-cho, Nakatsugawa-shi, Gifu-ken 508-8666 Japan
Year of Establishment: 1943

Employees: 1,350 (Male: 1,130; Female: 220)

Nakatsugawa Works was originally established as a branch factory of
Mitsubishi Electric Corporation's Nagoya Works, and has since been
involved primarily in the manufacture of products involving wind and air,
including ventilation fans for home and business use, ventilating air
cleaners, industrial blowers, and hot-air heaters.
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"We became confident that Asprova was the product for
us", says Mr. Takuhiro Suzumura, Chief Technician of
the Manufacturing Processing Section of the Residential
Ventilation Manufacturing Department. Thus, after
detailed evaluation of the product by the System
Engineering Section and by factory managers, the
company decided to introduce Asprova.
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Figure 2: Viewing Asprova Schedules:
Gantt Charts and Lot Gantt Charts
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Figure 3: Screenshot of VB Application Developed In-House
Schedule data stored on the server may be accessed from PC
terminals.

Case Study 2

Figure 1: System Configuration

Data stored on the host computer is divided up according to workgroup and is
sent via a server to the scheduling division in which each workgroup is located.
Each scheduling division constructs a schedule using Asprova and outputs
work directives using the Asprova Data Management Utility. Data from the
schedule is also sent back to the server, where it may be accessed from PC
terminals using VB utilities developed in-house.

Asprova peripheral development and installation was
largely carried out by the System Engineering Section. Mr.
Masakazu Kajita, an engineer in the Manufacturing Planning
Department's System Engineering Section, indicates that the
collection of data and establishment of master settings was a
more difficult task than that of peripheral development. "For
divisions with reliable original data, the procedure takes less
than a month, but where no such data exist, it is an
extremely time-consuming process". Asprova is currently
being used in 5 divisions, and data are being collected and
conditions determined in preparation for the introduction of
Asprova to a 6th division.

Asprova Enables Shortening of Planning
Cycle and Improvement of Scheduling
Process

As a result of the introduction of Asprova, workgroup
leaders now spend less time preparing schedules, and are
able to allocate more time to tasks other than scheduling,
such as following up on component delivery dates and
processing vouchers. Asprova has also solved the problem
of unnecessary setup time and simple errors being included
in schedules, and greatly reduced the effort required to
search for relevant items when making schedule
modifications.

At the same time, the Nakatsugawa Works has
reduced the cycle for outputting processing plans in order to
respond more flexibly to planning changes on the host side.
Where plans were previously output twice a month, they are
now output as often as once a day for some items. This
transition was effected smoothly due to the use of Asprova
for schedule preparation. "We wouldn't be able to prepare
schedules on such a short cycle without Asprova”, says Mr.
Suzumura. Asprova has thus been effective not only i
improving the process of schedule preparation, but also in
supporting improvements on the host side.

Asprova is currently being used in Mitsubishi Electric
Corporation's Nakatsugawa Works with virtually no problems
whatsoever. An RDBMS has also been introduced to make
effective use of the data compiled using Asprova, and is
available for use from client PCs, together with applications
for other peripheral functions such as inputting production
results and viewing processing plans. The staff at
Nakatsugawa Works are currently exploring ways of making
even more effective use of Asprova data, including the
introduction of a paperless system, and the use of Asprova
in preparing processing schedules for the assembly line.

Asprova Corporation

Gotanda Mikado Bulding 8F, 2-5-8 Hiratsuka, Shinagawa-ku, Tokyo 142-0051, Japan
Phone: +81-3-5498-7071

Website: www.asprova.com  e-mail: universal@asprova.com
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Basic process flow

High Technology)

Optical lens

Grind=>polish=core removal=>evaporate=juncture= press mold
=adjust=inspect

Issues and
conditions before
installment

Calculating both the start and the end days of production from fixed
lead time infinitely accumulated by MRP. Implausible plans/Plans lack
of plausibility. The above cause a lot of in-progress inventories

Solutions to the
issues

Making schedule plans under which manufacturing power and the
constraining factors of each process are considered.

Reasons for
choosing Asprova

Excellent scheduling functionality, great installment record, GUI
operability, and especially Asprova’s ability to make scheduling plans
that takes into account of facility constraints and its load

Data volume

The number of orders:7,000/2months The number of BOM items:
10,000 The number of line in BOM:200,000 The number of main
resources:150 The number of sub-main resources: 10

The role of install

Supporting the basic model building — Supporting the data expansion

operator - Supporting the operation

Year of the 2006

installment

Difficulties of the Modeling the butch treatment in the thermal process

installment

The devices of the | Avoiding the settings to get complex by clarifying the covered area of
installment Asprova and that of actual operation

Current status and
after effect

Asprova at work, testing whether the operation instructions based on
the scheduling result of each process are practical in the fields

SIer/Installer

Canon IT Solutions Inc

Semiconductor wafer

Basic process flow

Oxidize=>Coat= Expose = Develop = Etch= Resist remove (---20~
30times repeatedly) =Test=Shipping inspect

Issues and | The current planning method cannot make feasible plans, because
conditions before | the method calculated the loads in only specific processes as it was
installment constrained by planning lead time

Solutions to the | Making the practical plan with the settings that take into account
issues constraint conditions of each process (200-300 processes).
Reasons for | While launching the new system and reviewing the field operations,

choosing Asprova

installment of Asprova as schedulers for each process was decided.
Asprova’s great installment records in semiconductor companies, low
price, and event options were the determining factors.

Data volume

The number of orders:1,500/2months The number of BOM items:
200 The number of line in BOM:300,000 The number of main
resources:200 The number of sub-main resources: 15,000

The role of install

Supporting in building the basic model - Supporting the data

operator expansion - Developing the plug-ins - Supporting the operation
Year of the | 2005-2006

installment

Difficulties of the | Master maintenance and constraining conditions specific to
installment semiconductor manufacturers

The devices of the

Making full use of specs, additional properties, and expressions to
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model master data, such as process and device maintenance, and
constraining conditions, such as constraints of receipts and reticules,
both specific to semiconductor manufacturers

The devices of the
installment

New systems at work based on operation instruction from the result
of scheduling by Asprova

SIer/Installer

Canon IT Solution Inc

Medical equipment

Basic process flow

Mold=>Burr=Inspect=Seal=Sterilize=Pack

Issues and | Based on sales orders, the inputting plan in the [neck/bottle neck]
conditions before | process was made and the initial inputting plan in the first process
installment which tied up with the former plan was made. The plans were made
by excel and with low preciseness. To avoid stock-outs, workers in
the production field tend to keep some inventories. Installing
Asprova with PBB, the solution to the issue.
Solutions to the | Installing Asprova with PBB
issues -> Realizing precise process scheduling
-> Reducing inventories by stock control based on the plans
Reasons for | Sharing the conditions of the factory by detailed plans for each

choosing Asprova

facility, reducing and

functionality

inventories, realizing the data tracing

Data volume

The number of orders:5000 The number of operation:18000 The
number of main resources:130 The number of sub-main resources:
90 The number of BOM items:800 The number of lines in BOM:
10,000 Resource capacity: 23000

The role of install

Defining the requirements - Building the model - Designing and

operator developing the plug-ins - Supporting the operation

Year of the | 2002 - 2007

installment

Difficulties of the | Realizing the detailed requirements of planning, and exchanging data

installment between the production control package and Asprova

The devices of the | Realizing the setting method of inputting lots

installment —Generating lots by setting the inputting dates and facilities of
each lot

The devices of the | Currently operated, improving the functionalities of peripheral

installment devices

—Planning now takes into account the actual performance results
daily (Planning was done once a week before the installation)

Sler/Installer

Canon IT Solutions Inc

Drilling machine, Laser beam machine

Basic process flow

Body assembly : Unit assembly=>Adjust=>Wiring
work=>Control Panel assembly=>Final adjust
Machining process: Rough=Burr=Mirror finish=Treat=Coat (to Unit
assembly)

and pipe

Issues and
conditions before
installment

Making production plans of body assembly(final) and of directly
linked machine processing /control panel assembly
Make purchase plans of material based on production plans
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*Body assembly, machine processing, and control panel assembly
have multiple processes.

Solutions to the
issues

After [fixing/determining] the production plans of body assembly,
order of required [parts/member] including machine processed
goods and control panels are generated and developed to the upper
process

Reasons for
choosing Asprova

Installing Asprova and [its] production management package was
decided, because it enabled to do scheduling for each process and to
make purchase plans based on the former plan

Data volume

Body assembly

The number of orders:100/m The number of operation:700 The
number of main resources:80 The number of sub-main resources:5
The number of BOM items:1000 The number of line in BOM:6,000

The role of install

Building the model - Expanding Data - Developing the plug-ins -

operator Supporting the implementation

Year of the | 2003/8-2004/10

installment

Difficulties of the | Making case-by-case outsourcing orders based on the plan, because
installment of the long working hours(2 days) for roughing during machine

processing. Outsourcing process was not established.

The devices of the
installment

Making the new functionalities: the plug-in in the Gantt chart to make
outsource orders, and the feature to select process, add new
master table for outsourcing orders, and re-assign those orders

The devices of the
installment

Currently operated to generate orders for body assembly and five
key parts, and to make purchase plans for required parts based on
the plans calculated by Asprova

SIer/Installer

Canon IT Solution Inc

Electronic Panel soldering

Basic process flow

Automated soldering 1=>Automated soldering 2=>Inspection =
Hand installing 1=Hand installing 2=Unit assembly

Issues and
conditions before
installment

No production plans to each process

Reducing the burden of MRP planner

Achieving the appropriate in-progress inventory control between the
process of automated mounting 1 and 2

Solutions to the
issues

Adapting the automated production planner(scheduler) of each
process

Achieving the appropriate inventory control from the section B to A
by auto-replenish production

Reasons for
choosing Asprova

The great install record and the excellent feature to make production
plans with the auto-replenish order function
Enabling to visualize the plans of both administration section and
production section with the monitor version

Data volume

Automatic machine(Section A)

The number of orders:500/m The number of operation:1300 The
number of main resources:15 The number of BOM items:130 The
number of line in BOM:1,000

The role of install
operator

Building the model - Expanding Data - Developing the peripheral
devices - Supporting the operation

Year of the

2004/11~2006/6
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Difficulties of the
installment

The reflow temperature of automatic soldering and the continuous
build-in of like products

The devices of the
installment

Grouping the reflow temperatures of each product and inputting to
the master table the sequences in each group to utilize that as the
dispatching key

The devices of the
installment

Currently operated only in the section A

(Expanding its use to the section B was suspended by factory
relocation and layout changes)

Currently the production method has been under review. Asprova’s
model change is highly evaluated.

SIer/Installer

Canon IT Solution Inc

Metallurgical dust products, Bearing, Machinery parts

Basic process flow

Molding=>Sintering = Processing = Cleaning = OQil
Inspecting=Packing

immersing =

Issues and
conditions before
installment

No production scheduler to each facility
No possible production plan which directly linked with each process

Solutions to the
issues

Making production plans by the scheduler

Making possible production plans which are taken into account of the
constraints of facilities, the facility loads, and the constraints
between the processes

Reasons for
choosing Asprova

Compared with other schedulers, Asprova had user-friendly Gantt
chart, excellent operability, and wide variety of functionalities

Data volume

The number of orders:2000/m The number of operation: 13000 The
number of main resources:350 The number of sub-main resources:
220 The number of BOM items:4500 The number of line in BOM:
55,000

The role of install

Building the model - Expanding Data - Developing the peripheral

operator devices - Developing —Supporting the operation

Year of the | 2005/10~2006/3

installment

Difficulties of the | The start time of next process, the automatic machinery run during
installment night time in the molding process, the start times of production in the

next process is in next days, after workers leave
*The production management system which is the upper system had
limitations in setting up the master table

The devices of the
installment

Adjusting the assigning position in the next process by calculating
the start time, making full use of scheduling parameter. Expressing
continuous furnaces, considering inputting time, production time,
and including the move time among furnaces into time constraints

The devices of the
installment

Currently operated and expanding its use to other factories

SIer/Installer

Canon IT Solution Inc
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Introduction to the sample data

website or at

The sample data, the case studies of our clients who installed Asprova, is introduced here.

If
Industry sample data is needed, please sign up at the membership registration page of our

http://www.asprova.com/en/asprova/document_library.html
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Asprova MS+Optimization OP
In manufacturing of liquid crystal displays, the panel
manufacturing process, including the liquid crystal filling
process, has much effect on the display quality of panels.
(The left screenshot as “before sequence control” and the
below screenshot as “after sequence control”)

Jad: )

CE| tCE cEI(!LLwC!I.L I.Lv-xGI,LI. G CELL GEHIG!LL ELL- €1
:1 i i
GE G:iGEII}ELL% LLEOELL-ﬁ’]iC GI}GGELLﬁGE‘LIﬁ ' %Il_mld
.JEI.GELGEII.GE%CEI{I;:.GEII_I;‘LELL .(.ELL cf.tf.GDCELL GELGEII.(.EII.L-:GEII_L-,CG{
o At Acon Aloas AGCREE Ao Etfctloa Ao Al

EEﬁELGELGELL—:GELL—:GELL— DNSKJEI}ELLGEL E GEI.L-rE_ﬁ]
! . l"l.- os 5 nﬁ”ws‘wd'

Same resources, if they are [P2%

in-line machinery, operate in

the successive processes
=Next resource constraint

Make schedules under which each operation is
carried out in order
=Sequence control option

ﬂfrrszﬁq G ﬂs.*issmi 65.1135%;:1 cEcae e
1 :1 F’H !1 1 -‘ :I .

: GGE

' |GEL . GGE

‘ ________

NELGELL-ACELGELL-ACELCELL-ACELCELL-AGIGELL GELGE LL-#GELGELL-/CE
G r:-gu A{llt]l‘:ollr:au A(lllﬂ?alkﬁoll Aﬂmwﬁ:@u Aﬂﬁfﬁdl E”‘:.an":au AJZI::I‘:au ell Alill:e
1 m n
Each machine is capable of processing different |
LEELE&‘ sizes of lots ,JELLEELLEB-N
ICell i TR reereT = Cell BCell BiLiguid 1
p505 505 505 D5 D5 D5 DO5 05

Filling process worker 1

Filling process worker 2

After sequence control

Process Flow

Process Wacuum bake Process: Fill Proceszs: Seal

Task selector: 1 Task selector: 1 Task selector: 1

Liquid crystal mesterisl A \
Cell A /

Resource: Liquid Crystal flling mschine (n—fine} 1
Resource: Filing process worker |

Resource: Liquid Grystal filing machineGn=fine )1
Resource: Filing process morker 1

Resource: Liquid Crystal fling machine(n—ine) 1
Resource: Filing process worker |

Tazk selector 2

Reesource: Filing process worker 2
Fesource: Liguid Grystal flling machine (n—line) 2

Tazk selector: 2

Resource: Liquid Crystal filing machinetin—line) 2
Resource: Filing process worker 2

Tazk selector: 2

Resource: Liquid Crystal filine machinelin—line) 2
Resource: Filling process worker 2

= Cell & (Liquid Crystal filed)

Lot size per machine setting (Resource table) Integrated Master Editor

Resaurce split Resource split Rasaurg

Gall A (Liguid Grystal filled] Vacuum bake Coll A 1

Licuid crystal matarial A 1
Liguid Grystal filling machine(in-fine 0 h
Filling process worker 1 10m
Liuid Grystal filling machine(in-fine 0 Zh
Filling process worker 2 10m

Cell AlLiquid Grystal filled)-10
Liguid Grystal filling machine(in-line
Filling process warker |

Liguid Grystal filling machine(in-line
Filling process warker 2

Coll Alliguid crystal filled}-20
Liguid Grystal filling machine(in-line
Filling process warker |

Liguid Grystal filling machine(in-line
Filling process warker 2

size MIN size MAX size

'8 Liguid Crystal filling machinelin-line) 1 1 1

KM Liguid Crystal filling machinelin-lina) 2 05 05
Fil

EEEEEEEEEE

e
S

£

)

=

a|
B |2

Liquid Crystal filling machina(in=line] 1

Ligquid Grystal filling machine(in=lina) 1

g=g=Tg8=gTgLy8ELEEg

il -l

=

Liquid Crystal filling machinelin-line) 2  Liquid Crystal filling machinelin-line) 2

Data
Liquid crystal panel(filling).ar4



(Industry Solution  High Technology)

Key points of process Manufacturing

Manufacturing starts in the bulk production process and branches into more than one process to
produce multiple products in most cases

In-process goods have little time to leave being unprocessed. (They must be put in the next process
immediately)

Tank resources tend to become constraining factors: “The tanks are not available after
next process gets done”, “The tanks can deal with only certain items together”, "Items wait
for the orders coming in the tanks”, and "Cleaning the tanks”

Dealing with piece goods: efficiency is needed.

Dealing with unaccountable units, such as kilogram, meter, and liter

Related features

Auto-replenish production, Time period grouping, Time constraint MAX option, Resource lock
time option, Event option, Safety stock, Inventory constraints, Assigning workers, Skill map,
Furnace resource, Inventory graphs, Load graphs, Production/purchase plans, Sequence control
option, Evaluate schedule, Operation split
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The fields of Asprova users

Manufactu[ne of Food Manufacture of Beveragnes, Manufacture of Textile Mill Manufacture of Apparel and
0.8% Tobbacoand Feed 0.8% Products 0.4%

Other Products made from Fabric
0.8%

Manufacture of Funiture and

Manufacture of Othe Fixtures 1%

2%
Manufacture of Pulp, Paper and

Manufacture of precision Paper Products 0.8%

machinery and appliance
A%

Manufacture of Petroleum and
Coal Products
0.4%

Enufacture of Plastic Products, Manufacture of Rubber Products

Manufacture of Machinery of xceptoﬂ’\e ) ified 3.6% 1.2%

transport equipment 8%

Manufacture of Ceramics, Stone
and Clay Products 1.6%

Manufacture of Nen-Ferrous
Metal and Praduct
5.3% Manufacture of Iron and Steel
1.6%

Manufacture of Electronic Parts
and Devices 19%

Manufacture of Fabracated Metal
Products
9.7%

Manufacture of General-Purpose

Machinery
. 8.5%
Manufacture of Electrical
Maehil’le&‘_'f I’Sqmpment and
Supplies.
Manufacture of Information and. 6.9% I
Communication Electronics
Equipment

2%
LEDs, connectors, solderless terminals, microprocessors, printed circuit boards, silicon wafers, air conditioner cases (plastic
molding), speakers, ceramics, watches, semiconductors, lead frames, CD-ROMs, CD-R / DVD / CD-ROM drives, electric wire,
LCDs, stereos, photo masks, WF cables, sockets, mobile phones, connectors for mobile-phones, IC packages, aluminum
electrolytic capacitors, photoresist, TFT modules, piston rings, needles, piano wire, printer pins, automotive meters,
photoelectric board, digital cameras, car navigation systems, refrigerators, light fixtures, sensors, signal controllers,
solar-powered battery modules, vacuum fluorescent displays, batteries, multipolar connectors, power cables, mainframe
omputers, projection equipment, quartz transmission equipment, desktop PCs, carbon electrodes, projectors, printers, power
boards. heating equipment controllers, solar cell wafers, medical electrical equipment, SD cards, portal media players,
onnectors, bar code readers...

V:XT e Y a1 101 4)'Z=MENgine parts, doors, chassis, interior (plastic molding), metal molds, shock absorbers, vehicle inspections, pipes, tubes,
engines, cranes, rubber, aircraft parts, test bodies, brake parts, high-pressure hose, seat fabrics, wire rope, transmissions,
amshafts, crankshafts, cases, wire harnesses, motorcycles, bicycles, railway carriages, external parts for ships, anti-vibration
equipment for vehicles, tires, movable cranes...

[ ETel 1113 1-1a 2l ooms, kitchen appliances, machine tools, agricultural machinery, industrial machinery, optical instruments, light fixtures, air
onditioners, heating appliances, plastic parts for office equipment, control computers, material handling equipment, power
ransmission equipment, power-driven hand tools, internal combustion engines, in-line instrumentation systems, wafer visual
inspection equipment, centrifuges, sewing machines, heat treatment equipment, tanks, water tanks, turbines, condensers,
model engines, vacuum pumps, wafer precision equipment, food products machinery, electric facilities, gas and water-related
ools, water supply-related instruments, electric welders, stage lighting fixtures, sewing machine parts, pumps, ultrasonic
diagnosis equipment, CNC, robot transfer machines, nuclear equipment, crystal units, rubber hose. Fire alarm equipment...
Drills, screws, cannons, wire, plumbing fixtures, guard rails, pipes, magnet wire, steel, sheet metal parts, fences, metal bridge
parts, blades, connecting rods, nuts, industrial precious metal products, drawing alloys, aluminum for beverage cans, blades
or cutting machines, gears, metal springs, timer parts, precision gears, aluminum foil, sheet copper, ship plates, drawn copper|
products, specialty steel products, cutting tool tips, lubricating oil packaging, beverage cans, magnets, seamless pipes, large
scale pumps, process pump, coupling, clad steel sheet, transmission gear...

Corks, packaging, textiles, paper, shipping blocks, camera films, rubber products, ABS resin, synthetic resin, UV ink, gravure
ink, printing of packing materials, coated abrasives, resin hose, coating materials, dental materials, film sheets, ceramic base
or electronic parts, tiles, firebricks, new ceramics, catalysts, paper clay, fasteners, glass for LCD displays, adhesives, packing
ape, stencil paper for wigs, sensitized resin, natural resin, cosmetics materials, inorganic pigments, lenses for microscopes,
nonwoven fabric, aluminum foil, man-made leather, aluminum cans, resin mold, silicon wafer...

Fermented soybeans, detergent, flour, plastic bags, plastic food containers, plastic models, office goods, fishing reels,
microwave dinners, wood processing, socks, cans, cosmetics, rubber stamps, ballpoint pens, shampoo, shopping bags,
ardboard, home exterior products, drinking water, entranceways, underfloor storage units, fixture components, shoes, toy|
parts, necklaces, stockings, office furniture & fixtures, coffee beans. Labels, envelopes, stationery, candy, gummy, seasoning,
steel furniture, toner cartridge, curtains, food trays...

Medical products, test drugs, medical equipment, laboratory testing reagents, granulated powder, pills, endoscope, dental
materials, clinical test medicine, chemicals...

Adhesives, plastic, asphalt, silicon, motor oil, polyethylene, polypropylene, molding materials, rubber, fluorine chemical
products, polyvinyl chloride, polyvinyl chloride paste, plastic paint products, make up products, chemical substances...
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System requirements

Item Requirement

Memory At least 1GB

Hard Disk space At least 300MB hard disk space

CPU Faster than 1GHz(If 64bit, it's compatible to x64)

(O Windows Server 2003 Windows Vista

Windows 2000 Server Windows XP Professional

Windows 2000

Other If using 64bit-CPU, compatible to x64

*The requirement of Memory, hard disk space, and CPU depends on its usage and the amount of data dealt with.

ASPREA

Asprova Corporation E-mail info@asprova.com  Web http://www.asprova.com/

Head Office Gotanda Mikado Building 8F, 2-5-8 Hiratsuka, TEL 81-3-5498-7071 FAX 81-3-5498-7072

(Tokyo, Japan)  Shinagawa-ku, Tokyo 142-0051 Japan

Osaka Office Fukushima Building 708, 5-13-18 Fukushima, TEL 81-6-6458-7722 FAX 81-6-6458-0622
Fukushima-ku, Okasa city, Osaka 553-0003

China Asprova Software Technology Co., LTD. http://www.asprova.cn info@asprova.cn

Korea Asprova Co., Ltd. http://www.asprova.co.kr asprova@asprova.co.kr
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