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Abstract Taiwan Semiconductor Manufacturing Company
(TSMC) is the largest semiconductor foundry in the world.
Advanced Semiconductor Engineering Inc. (ASE) is the
world’s leader in semiconductor assembly and testing.
From 1998 to 2004, the two companies completed
electronic integration of 11 key business processes through
the Internet. The result is a seamless interface between
TSMC, ASE and their joint customers. They can now
obtain accurate, timely information on their product status
and respond appropriately when needed. While the direct
economic benefits are estimated to be around US$ 10
million through productivity increase over a total invest-
ment of about US$ 2 million, the indirect benefits of this
initiative could be on the order of US $100 million if the
joint customers’ benefits are considered. In collaboration
with the RosettaNet organization, TSMC and ASE lever-
aged their pioneering experiences to define three data
exchange standards which can then be widely adopted in
the semiconductor industry. This case study is a demon-
stration of how two leading companies in their respective
fields can join forces to make a difference in creating value
for the entire semiconductor industry, which in turn benefits
society at large. With the momentum continuing to build
and the sphere of influence continuing to expand, it is

anticipated that TSMC, ASE and the entire sector will
upgrade their competitiveness in terms of cost, quality,
responsiveness and customer orientation.
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1 Introduction

The continuing trend of the semiconductor value chain
disintegration has improved cost efficiency at each stage of
the value chain. This trend has also resulted in specialized
companies that are independent yet co-dependent upon one
another, as shown in Fig. 1. These companies need to
closely collaborate with their partners both up and down the
value chain to meet the relentless end-consumer demand to
achieve shorter time-to-market, lower costs, higher respon-
siveness, and better quality. Therefore, streamlining the
business processes between partners, sharing information
appropriately, and ultimately effectively “re-integrating” the
value chain in a virtual manner have become the most
critical issues in the semiconductor industry today.

The “virtual fab” concept is a solution that addresses the
above issues. Taiwan Semiconductor Manufacturing Com-
pany (TSMC), the world’s largest and most successful
dedicated independent semiconductor foundry, is a service-
oriented enterprise that leverages the Internet to allow
customers to place orders and inquire about the status of
their production orders as if they were in their very own
manufacturing unit. Ever since the virtual fab concept was
realized in the “TSMC eFoundry” system, customers have
embraced the solution, hence increasing their reliance on
TSMC as their main foundry partner.
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A critical component of this virtual fab concept is
integrated design, engineering, and logistical information
between a fab and its downstream partners in testing and
packaging. TSMC and ASE Advanced Semiconductor
Engineering, Inc. (ASE), the largest independent semicon-
ductor packaging service provider, therefore embarked on a
pioneering effort to integrate the key business processes
between them in 1998, covering all major business
activities in the production life cycle. In that six-year
period, business processes such as electronic ordering,
work order entry, work-in-Pprocess (WIP) inquiry, finished
goods (FG) data transfer, inventory data sharing, shipment
notice, and engineering and testing data delivery were
streamlined and enabled with Internet technology. This
endeavor became a successful model for improving the
effectiveness of the semiconductor supply chain operation
and has been emulated by many players in the field.

2 Supply chain management

Facing dynamic business environments, the ability to
respond quickly to market changes has been recognized as
a key factor in the success and survival of enterprises
nowadays. To cope with rapid changes, enterprises need to
change traditional management in this intense competitive
environment. Through dynamic alliance, enterprises exert
themselves and cooperate with each other to meet the needs
of the fluctuating market, and finally achieve the goal of
win-win [1–3]. Fortunately, information technology inte-
grates the internal and external activities of a company. This
integration results in close partnership among operations
and processes of the business, allowing decision-makers to

obtain information more rapidly and accurately. Supply
chain management (SCM) is one of the management
approaches that brings about closer enterprise collabora-
tions [4–6]. SCM is an approach that satisfies the demands
of customers for products and services via integrated
management in the whole business process from raw
material procurement to the product or service delivery to
customers [3]. With the Internet, the enterprise partners can
collaborate virtually and integrate their life-cycle product
development activities through seamless information
exchanges [7].

Many manufacturing industries need more efficient
organization because customers expect a greater response
to orders. Due to this increased expectation, SCM has been
widely investigated and discussed [8]. Many companies
invested significant resources in developing information
systems to obtain good SCM. IT investment for adapting
the firm to the business environment is not only vital, but
crucial to a firm’s survival [9]. To solve the problem of
system productivity in applying planning software pack-
ages, Kobayashi et al. [10] proposed business process
integration, which fuses workflow and enterprise integra-
tion technology applications.

Reliable data and real-time data transaction are critical to
the creation of a successful SCM. Organizations such as
RosettaNet, formed by major companies from various
industries, provide the standardized data infrastructure for
integrating business processes. RosettaNet, formed in 1998,
is a globally supported standards development organization
for collaborative commerce, mainly in the high-tech
industry. The data standards now defined are widely
adopted by companies to conduct inter-company SCM.
RosettaNet has six established global councils: computer
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and consumer electronics (CCE), electronic components
(EC), logistics (LG), semiconductor manufacturing (SM),
solution providers (SP), and telecommunications (TC). The
organization has more than 500 world-leading organiza-
tions joining and working to create, implement and promote
open e-business standards and services.

3 Research method

This case study strategy used how and why questions. We
used a case study to analyze how and why a successful
e-supply chain management system should be established.

This case study is appropriate for use in exploring
situations in which the evaluated intervention did not have
a clear, single set of outcomes [11]. This case study used a
deductive design [11, 12] widely is adopted in business
field [13]. It is preferred in examining contemporary events
and relies on many of the same techniques as a history.
Direct observation of the events and interviews of the
persons involved in the events are sources of evidence not
usually included in the historian’s repertoire [11]. Case
study research includes single-case and multiple-case
studies. Case studies have been conducted about decisions,
programs, the implementation process, and organizational
changes [11]. This research focused on the e-supply chain
management system implementation process between
TSMC and ASE.

4 The e-supply chain integration project by TSMC
and ASE

The goal of the TSMC/ASE e-supply chain project was to
integrate key operational activities and data between TSMC
and ASE, resulting in a seamless information and transac-
tion interface for their joint customers, as if manufacturing
took place in the customers’ own backyard. The process
integration and data exchange experiences subsequently
became the foundation for three RosettaNet standards,
RosettaNet 3D8 (WIP, Work in Process), 7B5/7B6 (Work
Order and Work Order Acknowledge), in the semiconduc-
tor manufacturing (SM) council.

4.1 The project objectives and scopes

Objectives of the project were to streamline and integrate
key business processes, improve transparency of informa-
tion exchange, increase speed of information delivery, and
standardize process “hand-shaking” protocols and data
exchange formats. The project was comprehensive in
scope, encompassing all major business activities between
TSMC and ASE in the following two dimensions:

(1) Engineering Collaboration, including

– Engineering pecifications and diagram
– Engineering test data
– Yield data

(2) Logistics Collaboration, including:

– e-PO and Order Acknowledge
– WIP data
– FG tracking
– Advanced shipping notice

The inception of the TSMC/ASE e-supply chain project
can be dated as early as 1998, a truly pioneering initiative
ahead of other players in the industry. The early stage of
this project, between 1998 and 2000, was conducted
without any international standards. Hence, the two
companies were truly in uncharted waters as they discussed
various aspects of process streamlining, process linkage,
data exchange protocols, and integrated system architecture
and functionalities. After numerous mutual visits, meet-
ings, e-mail exchanges, and telephone communications,
11 e-processes were established including yield rates, testing
results, order and order acknowledgement, work-in-process,
and shipment of finished products in stock; etc. Figure 2
illustrates the identified key processes between these two
companies.

While defining the project architecture, these two
companies intended to integrate the existing process and
build a “foundation” upon which greater process integration
and data exchange would be established both upstream and
downstream the value chain. This model was eventually
extended to more than 20 of TSMC customers (with TSMC
as the interface), and to around 10 suppliers (with ASE as
the interface) as shown below in Fig. 3.

This pioneering experience was significant in that it
provided a practical, “down in the trenches” experience
base with which the two companies were able to contribute
when RosettaNet Semiconductor Manufacturing Board
(SM Board) was established in 2000. Such an experience
base proved instrumental in defining common e-commerce
language and protocols for the semiconductor industry as
more players adopted the same standards to benefit from
the resulting operational efficiency and synergy.

4.2 Implementation of the project

Given the significance of this initiative’s objectives and its
extensive scope, substantial resources were deployed to
implement the project over a six-year period. An iterative
phased approach in project management was adopted to
ensure solid delivery of milestones without significantly
disrupting current operations. An overview of the project
implementation flowchart is illustrated in Fig. 4.
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This methodology emphasizes a closed-loop process,
including planning, execution, result monitoring, and
continuous improvement. Key performance indicators
(KPI) were defined and customer satisfaction surveys were
conducted to ensure that project results would meet the pre-
defined objectives. The key activities in implementation
flowchart are summarized below:

– Project initiation and planning: at the stage of project
initiation, TSMC and ASE identified and prioritized
business processes to be included by their degree of
criticality and urgency. Then the project task force was
formed, whose members were fully committed to and
accountable for the project’s goals.

– Requirement analysis, architecture design and system
development: user interviews were conducted system-
atically to structure the requirements into a framework
upon which to build the system. Throughout the

project user requirements were monitored and con-
trolled vigorously.

– Testing and maintenance: during the testing stage, all key
processes were first “simulated” by designing and exe-
cuting scenario-based scripts in a testing environment to
ensure the feasibility in real-life operational environment.

– User satisfaction survey: formal user satisfaction
surveys have been conducted annually with extensive
questionnaires and interviews to gauge satisfaction
level of TSMC/ASE joint customers. In addition,
informal interactions also provide a channel for user
feedback, which are carefully considered and turned
into system enhancements if appropriate.

– Closed-loop monitoring: Key performance index (KPI)
were defined to evaluate the project’s actual results after
its completion, and project benefits were continuously
assessed and monitored as more functionalities were
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added to the system. Both TSMC and ASE executives
review these results on a regular basis and they are used
as the benchmark when planning future similar projects.

5 The cost/benefit analysis

5.1 Costs

The TSMC/ASE e-Supply Chain project represented the
starting point for the two companies’ collaborative e-
commerce services for their joint clients. During the six-

year period from 1998 through 2004, the two companies
invested substantial amounts of human and monetary
resources on the project, including US$ 1.1 million for
TSMC and US$ 1.0 million for ASE. The following figure
shows the cost percentage breakdown by investment items
(Fig. 5).

5.2 Benefits

The benefits were realized through shorter data transmis-
sion time, timely information delivery, and increased data
transparency and accuracy due to standardization of data
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exchange protocols and formats. Time was saved with less
data collection, verification and correction, which shortened
the time to market and improved employee productivity,
and lowered the entire supply chain operational cost.

Customers can now take part in various operational
processes via the Internet, including real-time order place-
ment, inquiry on production progress and testing results,
forecast of product delivery, and so on. All this information,
when received timely and accurately, greatly expedites the
R&D, design, or other operational activities of the clients,
and thereby contributes to increased customer satisfaction
and the overall competitiveness of the industry. Over the past
6 years, it is estimated that more than US$10 Million has
been jointly realized by the two companies, compared with
the US$ 2 million total investment. The overall benefits and
investments included all the major e-business processes
integrated, such as e-order, work-in-process, inventory entry,
inventory of finished products, shipment, engineering data,
and testing results. Table 1, taking an e-order as an example,
illustrates the key factors for quantitative benefit calcula-
tion. The overall benefits for the 11 e-processes in the two
collaboration group are shown in Table 2.

It is worthwhile to note that the above figure is only the
“direct” benefits achieved by TSMC and ASE internally. As
mentioned in previous sections, more than 30 companies in

semiconductor industry have joined the e-Supply chain
network ever since. More companies in the high-tech
industry adopted the WIP, work order/work order acknowl-
edgement data exchange format after these three standards
were verified and published by RosettaNet. The “indirect”
benefit brought to the whole industry value chain could be
in the order of 10X.

6 Lesson learned

An initiative at such a grand scale will inevitably have
abundant challenges and lessons to be learned. The most
difficult challenges encountered over the six-year period of
project implementation were related to business process re-
engineering, process/system integration, data exchange
standardization.

6.1 Challenges

6.1.1 Incompatible business process

Like any major IT projects, the process rationalization is
always the first step of process automation. In the first stage
of the e-supply chain project, both companies present and
examine the current inter-company business process related
to the defined project scope. There were some misalign-
ments being identified and significant effort was then
invested to re-think how to engage the business transaction
more effectively. For example, one-to-many relationship of
customer’s product name to vendor’s internal manufactur-
ing device name often caused confusion when both sites
handled order taking, WIP, and invoicing. Consequently, a
great amount of manual effort was placed to prevent and/or
correct operation errors. To fundamentally solve this
problem, a process-reengineering project was conducted to
re-define the product naming scheme and generate a
mapping table to maintain a one-to-one relationship.
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6.1.2 Disconnection between business process and system

After reviewing and refining high-level business processes,
the detailed process activities, execution flow and algorithm
were created for system implementation. Disconnections
were found during the system development stage because
some key activities were not comprehensively defined. For
example, a “purchase order” process is defined as a
sequence of activities: a customer sends a PO to vendor, a
vendor receives the PO and sends an acknowledgement to
the customer, a customer receives the acknowledgement
and completes the purchase order.

A design flaw was found that when a transaction failed,
the system could not tell if the failure was caused by
inconsistent data content, application server malfunction, or
a network problem. To cope with this disconnection, an
additional error-handling process had to be implemented.

6.1.3 Lack of Data Exchange Standard

Collaboration supply chain requires partners to agree with a
standard protocol for information exchange. The significance
of such protocol multiplies when the number of supply chain
partners increases. To allow the data exchange protocol
supporting business transaction between TSMC and ASE
and also for our joint customers located in upper stream of the
semiconductor value chain, the standard needs to be
comprehensive and universal enough without sacrificing the
system performance. Take WIP as an example, there were
more than 300 data elements being defined. Each was marked
as mediatory or optional in order to fulfill different needs. One
of the key data elements, “Stage Name”, had a resolution that
could be very detailed, down to hundreds of process routes, or
aggregated up to less than ten key stages. The data spectrum
and granularity of adopting such a protocol is often a
compromise between business needs and the sophistication
of the installed ERP or MES system.

6.2 Critical successful factors

6.2.1 Business process re-engineering

The key to implement a successful, value-added e-com-
merce initiative is to fundamentally change the paradigm of
how business is done with Internet technology, not just to
automate existing processes [7]. Such business process re-
engineering ranged from individual operational procedure
changes to large-scale organizational re-structuring. Need-
less to say, change of this magnitude required unwavering
project task force determination, and strong top manage-
ment commitment.

6.2.2 Business Process and System Integration

Re-engineering serves to streamline and rationalize the
individual business processes of two companies, and also
ultimately integrate their operational activities to achieve a
seamless interface [5, 6]. The value of automating the re-
engineered processes through IT is to minimize the manual
effort and, more importantly, to provide real time visibility
to order processing, manufacturing status, and shipment
between the two trading partners.

6.2.3 Process and data exchange standardization

Standardization of industry supply-chain processes and
protocols is an inevitable, irreversible trend [3]. However,
the entry barrier for most companies, especially for those
small to medium-size ones, is high. RosettaNet organiza-
tion’s effort to define the industry standard and investigate
ways to simplify the implementation standard has been
widely recognized by the high tech electronic industry. The
successful application of RosettaNet standard depends on
the completeness of inter and intra processes as well as the
maturity of their internal ERP and MES systems of trading
partners.

Table 1 Before and after
operation cost comparison for
e-order

Items Before After Remarks

Data transmission time 120 minutes/order 20 minutes/order 1. Around 20,000 e-orders per
year. 2. The average error
recovery time is 40 hours 3. 32
man-year cost reduction,
equivalent to US$ 1M savings
per year

Order processing time 100 minutes/order 20 minutes/order
Order Errors (e.g., incorrect order
line items, mis-matched product
ID, wrong billing amount

12 orders/month 1.5 order/month

Table 2 Collective benefits
summary e-operational processes 1998 1999 2000 2001 2002 2003 Total (US$, K.)

Logistics collaboration 7 515 1,481 1,836 1,852 1,955 7,645
Engineering collaboration 0 250 463 535 617 576 2,442
Total 7 765 1,944 2,371 2,468 2,531 10,087
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6.2.4 Change Management

As described above, process re-engineering and integration
resulted in significant behavioral and even organizational
changes. Executives’ fully support and guidance to the
necessary transformation is definitely a key for project
success [9].

7 Conclusions

Pioneering industry-shaping initiatives are always challeng-
ing and richly rewarding. The TSMC/ASE e-supply chain
project, initiated in 1998 and still continuing in 2004, has
evolved from a simple two-company project into a
paradigm-shifting force to upgrade the entire semiconductor
industry competitiveness through process and data stan-
dardization via RosettaNet. Vision, innovation, strong
determination and relentless execution are all key success
factors to make the success of this project possible [4, 10].

This case study can become a successful model on how to
re-integrate the industry value chain virtually through the
Internet, so other players in the semiconductor industry and
even players in other industries can all learn, benefit from the
experience, and follow to create value in their own fields.

The e-supply chain project covered the scope of
engineering and logistic collaboration respectively between
TSMC and ASE. It concentrated more on the mid-to-down
stream of the semiconductor value chain due to the nature
of these two companies. For future extensibility to the
overall semiconductor value chain, a comprehensive engi-
neering-related data exchange standard will be a focus.
Compared with logistics, variances of inter-process and
data exchange content of engineering for trading partners in
the semiconductor value chain are large. The engineering
data content for up-stream companies (IC design and
foundry) and down-stream (foundry and assembly & final

test) are quite different in complexity and volume. To
define a comprehensive engineering data exchange standard
would be beneficial to all companies in the semiconductor
value chain. Future researchers could adopt the multiple-
case research design for comparison.

References

1. Gunasekaran A (1999) Agile manufacturing: a framework for
research and development. Int J Prod Eng 62:87–105

2. Yusuf YY, Sarhadi M, Gunasekaran A (1999) Agile manufac-
turing: the drivers, concepts and attributes. Int J Prod Eng
62:33–43

3. Lou P, Zhou ZD, Chen YP, Wu A (2004) Study on multi-agent-
based agile supply chain management. Int J Adv Manuf Technol
23:197–203

4. Gunasekaran A (1998) Agile manufacturing: enablers and an
implementation famework. Int J Prod Res 36(5):1223–1247

5. Montreuil B, Frayret J, Amours S (2000) A strategic framework
for networked manufacturing. Comput Ind 42:299–317

6. Fung YK, Chen T (2005) A multiagent supply chain planning and
coordination architecture. Int J Adv Manuf Technol 25:811–819

7. Cecil J, Davidson S, Muthaiyan A (2006) A distributed internet-
based framework for manufacturing planning. Int J Adv Manuf
Technol 27:619–624

8. Lim SJ, Jeong SJ, Kim KS, Park MW (2006) A simulation
approach for production-distribution planning with consideration
given to replenishment policies. Int J Adv Manuf Technol
27:593–603

9. Kim SH, Jang DH, Lee DH, Cho SH (2000) A methodology of
constructing a decision path for IT investment. J Strat Info Syst
9:17–38

10. Kobayashi T, Tamaki M, Komoda N (2003) Business process
integration as a solution to the implementation of supply chain
management systems. Information & Management 40:769–
780

11. Yin RK (2003) Case study research: design and methods. Third
edition. Sage publications: CA

12. Eisenhardt KM (1989) Building theories from case study research.
Acad Manage Rev 14:532–550

13. Ghauri P, Grønhaug K (2002) Research methods in business
studies: a practical guide. Harlow England: Pearson Education

832 Int J Adv Manuf Technol (2008) 36:825–832


	Pioneering e-supply chain integration in semiconductor industry: a case study
	Abstract
	Introduction
	Supply chain management
	Research method
	The e-supply chain integration project by TSMC and ASE
	The project objectives and scopes
	Implementation of the project

	The cost/benefit analysis
	Costs
	Benefits

	Lesson learned
	Challenges
	Incompatible business process
	Disconnection between business process and system
	Lack of Data Exchange Standard

	Critical successful factors
	Business process re-engineering
	Business Process and System Integration
	Process and data exchange standardization
	Change Management


	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


