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1.   NTT DoCoMo’s efforts for the environment

The problems of the global environment are not
limited to within any country: they must be tackled on
a worldwide basis. Under the Kyoto Protocol, which
went into effect in February 2005, Japan is obligated
to reduce emissions of greenhouse gases by 6% rela-
tive to levels in 1990. NTT DoCoMo is faced with an
increasing trend in greenhouse gas emissions driven
by investments in new facilities such as the building
of the FOMA network. It has set an emissions target
of 11.7 million tons of CO2 for 2010, a reduction of
at least 15% compared with predicted emissions. The
use of cell phones can reduce the load on the envi-
ronment through more efficient social activities,
energy conservation, and other such means. We are
also promoting the use of natural energy, such as solar
energy, in place of fossil fuels which are non-renew-
able resources.

At the same time, we are participating in the plan-
ning of a national campaign called “Team Minus 6%”
led by the Ministry of the Environment to achieve the
targets of the Kyoto Protocol and we are promoting
activities to prevent global warming. In offices, we
are introducing CoolBiz and WarmBiz (short for cool
and warm business), concepts that have been dis-
cussed in the news media in recent years. Our efforts

include turning off lights in offices during non-work-
ing hours and raising thermostat settings in summer
and lowering them in winter while encouraging the
wearing of more sensible business clothes such as
open-neck shirts in summer and sweaters in winter.

Concerning the use of resources, we also set specif-
ic annual targets to promote efficient use. Obvious
measures include increasing the recycling rate of
communication facilities, increasing the reuse of
office machines, and reducing the use of paper in
offices. Beyond these, however, we are also moving
towards electronic billing, which lets customers con-
firm monthly charges via the Web or email, the use of
AC adapters for FOMA terminals and other equip-
ment, and the offering of common product options to
both reduce the use of resources and improve usabil-
ity for customers.

Another measure we have implemented is the
recovery of old cell phones. This effort has been in
progress since 1998. In 2001, the Mobile Recycling
Network was established to allow cooperation among
cell phone manufacturers to take back any cell phone,
regardless of which company made it. Between 1998
and 2005, a total of 58.35 million phones were taken
back. On the other hand, as shown in Fig. 1, there has
been a declining trend in recent years and only 4.14
million were recovered in 2005. The reason for this is
believed to be that more people are keeping old cell
phones even after getting new ones. In the future, we
will continue to aggressively conduct well-publicized
activities for recovering unwanted cell phones and
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develop various measures that allow phones to be
taken back at the time they become unwanted by the
customer while protecting private information con-
tained on them.

NTT DoCoMo also collects disused cell phone
bodies, batteries, and chargers, as well as other com-
ponents at DoCoMo shops and other recycling
places. Recovered cell phones are destroyed in front
of the customer’s eyes with a proprietary device

called the Keitai Punch as a private information pro-
tection assurance measure. With the cooperation of
consumers, who are more aware of recycling issues
these days, we are achieving 100% recycling of
recovered phones through appropriate processing.
Recycled copper, gold, and silver become resources
and the residual material from the remanufacturing
process (slag) is used as raw material for concrete and
cement.

2.   Study of cell phones from the environmental
viewpoint 

2.1   Project history
There are about 90 million cell phone subscribers in

Japan. DoCoMo subscriptions reached 50 million in
November 2005. Ten million new cell phones are
manufactured each year, including model changes.
Meanwhile, the world is being flooded with disused
cell phones. Although DoCoMo has been recycling
cell phones for some time, the number of returns is
declining, as mentioned above. The main reason for
this is thought to be that consumers are keeping old
cell phones to use them for other purposes after get-
ting new ones. Such secondary uses include using
them for email and photograph storage, for data or
address book backup, as a game machine, and as a
digital camera (Fig. 2). The 3rd-generation FOMA
phones can be used by inserting integrated circuit
chips, so they can be reused within families and
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Fig. 1.   Cell phones and accessories recovered by DoCoMo.

Questionnaire on cell phone and PHS (personal handy-phone system) recycling 
(Conducted by the Telecommunications Carriers Association and others, April 2004)
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Fig. 2.   Reasons for keeping cell phones rather than disposing of them (multiple replies allowed).
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among friends and replaced only when they fail. Nev-
ertheless, it remains a fact that some cell phones are
just thrown away as garbage, which contributes to the
load on the environment.

The “Contribute to Environmental Protection with
Cell Phone Terminals” project began in July 2004. As
a cell phone enterprise, we feel it is our duty to
address this problem aggressively. Cell phone pro-
jects that have ecology as the theme have been stud-
ied from various aspects, but all of the proposals
require time-consuming technological breakthroughs
to implement. It is necessary to change such ways of
thinking. One new focus of attention is the plastic
case of the cell phone. We hit upon the idea that bio-
plastic, which is plastic derived from biological
resources rather than fossil fuels, could be used in the
cell phone manufacturing stage.

2.2   Development of a prototype and response to it
The environment was the theme of the Aichi World

Expo 2005, so we produced prototype cell phones
that use bioplastic for it. The first prototypes were
based on the SO506iC, a model already available
from Sony-Ericsson. Two eco-friendly models were
made: a two-tone green model and a two-tone pink
model (Fig. 3). Each case used about 22 grams of bio-
plastic to cover about 60% of the surface area. The

media announcement was made on April 21, 2005,
and the models were used as terminals for the Expo
staff.

On June 9, 2005 an NEC test product that used
kenaf fiber-reinforced bioplastic was announced
(Fig. 4). It was also used at the Aichi Expo. That pro-
totype is now being manufactured with about 26
grams of bioplastic covering about 70% of the surface
area. The outside is brown and is finished so that the
kenaf fibers can be seen, to suggest an association
with ecology.

The reactions of the Expo staff and visitors were
quite favorable. Support within DoCoMo also con-
firmed that taking the environment into account with
cell phones is the right direction, so we have begun a
full-scale investigation into bringing these products
to market.

3.   Toward commercialization

3.1   Advantages of kenaf-fiber-reinforced
bioplastic

DoCoMo cell phones set high standards for robust-
ness against impact in drop tests and resistance to
heat. Polylactic acid, which is the raw material for
bioplastic, is weak against thermal deformation and
impact, so these characteristics must be improved

Fig. 3.   Prototype using bioplastic.

Based on the SO506iC terminal

Fig. 4.   FOMA prototype using kenaf-fiber-reinforced
bioplastic.

Based on the FOMA N900iS terminal



Special Feature

Vol. 5  No. 3  Mar. 2007 39

before the material can be used in commercial prod-
ucts. In the molding process, the molding of polylac-
tic acid requires a high temperature and takes a long
time to achieve crystallization. Therefore, for com-
mercialization, the molding time must be greatly
reduced to achieve efficient production. Furthermore,
the material must conform to the UL specifications*1

concerning resistance to burning, release of halogens,
and release of phosphorus. To achieve that conformi-
ty requires research on additives for improving the
properties of bioplastic made from polylactic acid.

Throughout the world there is concern over the
depletion of oil resources and global warming. Cell
phone cases are usually made from plastic derived
from petroleum, but we wondered whether bioplastic
would work instead. In particular, the CO2 emissions
during case manufacture might be reduced by from
two-thirds to one half compared with the petroleum
plastics used in electronic devices. However, using
petroleum products as additives to improve the prop-
erties of bioplastic would diminish the meaning of
using plants as a resource, so there is a need to set
standards regarding this.

To solve that problem by using materials derived
from plant resources as additives, a group of
researchers at NEC Fundamental and Environmental
Research Laboratories led by Senior Researcher Iji,
has turned its attention to the kenaf plant, which is a
species of hibiscus. This group has developed a mate-
rial whose characteristics are equal to or better than
glass-fiber-reinforced ABS (acrylonitrile butadiene
styrene), a common thermoplastic derived from
petroleum (Table 1). 

Kenaf fiber has long been used for making rope and
paper, and more recently kenaf has begun to be used
as animal feed. In kenaf, photosynthesis proceeds at
least three times as fast as in other most other plants.
In recent years, composites of polylactic acid and
petroleum plastics have been studied, but application
to electronic device cases made by injection molding
has not been investigated. We have focused on this
material and are developing it for use in cell phones
(Fig. 5).

3.2   Commercial viability of the N701iECO
The cell phone with a kenaf-reinforced bioplastic

case is being sold as the N701iECO. To avoid the
extra cost involved in developing a new terminal, we
decided to select a model that was already on sale, the
N701i and simply replace the case. The N701iECO

*1 UL specifications: Specifications for resistance to burning as mea-
sured and specified by the Underwriters Laboratories [1].

*1   The proportion of plant-based material content in the plastic, excluding inorganic components.
*2   The molding temperature for polylactic acid compounds for use in cell phones is 105°C (until crystallization of polylactic acid is 
       completed). The molding temperature for petroleum plastics is 80°C.
*3   Unitika Telemark TE4000
*4   Flammability: HB and V2 are flame ratings specified by UL [3]

Properties were measured after molding at 40°C for about 30 minutes (material has not crystallized), 
followed by four hours of annealing at 100°C to complete the crystallization

Conventional
petroleum

plastic (ABS)

Kenaf content (%) 0

Conventional
petroleum plastic

(PC+GF)

0

Kenaf-reinforced
polylactic acid for

cell phones

>10

Polylactic acid*3

0

Plant-based content*1 (%) 0090100

Molding time*2 (s) up to 30up to 3050–60—

Impact strength (kJ/m2) 2010.59.64.4

Deflection temp. under load of 
0.45 MPa (°C)

10215015158

Bending modulus of elasticity (GPa) 2.453.14.94.5

Bending strength (MPa) 769386132

Tensile strength (MPa) 43604957

Total elongation (%) 29226.44

Flammability*4 HBV2Equivalent to HBEquivalent to HB

Specific weight (g/cm2) 1.051.271.301.25

Table 1.   Comparison of physical properties [2].
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has a rectangular form with rounded edges, making it
both graceful and stylish (Fig. 6). This terminal
comes with a Styleplus jacket, which can be used to
replace the default removable front cover piece
(around the liquid crystal display (LCD)). Sales to

date have been good.
In the planning stage for the terminal, we decided

that we wanted the customer to feel an awareness of
ecology, so we also made some changes in the inter-
nal content, such as the menu screen for initial set-

Case (LCD front)

Case (LCD rear)

Case (battery cover)

Styleplus 
(replaceable jacket)

Places where bioplastic-reinforced with kenaf fiber is used

Front side area coverage is about 75% bioplastic (about 37 g).

Case (key pad front)

Rear side

Rear side

Case (key pad rear)

Fig. 6.   N701iECO.
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Fig. 5.   Process of making kenaf-fiber-reinforced bioplastic.



tings and received mail and stored images. 
Particular aspects of interest to the user are the feel

and color of the case. To give a true feeling of the fact
that kenaf is used in the material, we blended the
color into the material so that the fibers remain visi-
ble, rather than painting the entire case. Targeting
women who are attuned to the LOHAS (lifestyles of
health and sustainability) concept, we chose pink for
the color. Breaking away from the stereotype that
ecology is associated with green, we took the
approach that ecology is something to be enjoyed.
However, because this is a new material with which
we had no expertise, we encountered many difficul-
ties. We wanted it to be evident that the terminal made
use of kenaf as a material, yet we wanted to avoid giv-
ing the product a cheap appearance. For that reason,
only the sides were painted silver. Nevertheless, dif-
ferences in molding characteristics from the conven-
tional material created problems during painting.

3.3   Implementation of environmental policies
Considering the possible link between selling the

N701iECO and dealing with social issues, we worked
together with DoCoMo’s Social Environment Promo-
tion Department to carry out the plan. Specifically,
we will apply 1% of the billing charges paid by cus-
tomers who buy this eco-model terminal to fund envi-
ronmental protection activities from January 2007 to
March 2008. Specific descriptions of activities were
not set in the planning stage, but they will reflect the
social needs of the implementation period. These
activities differ from the usual environmental activi-
ties of DoCoMo; they establish a new framework.

We would like to give persons who are considering
purchasing this terminal a deeper understanding of
ecology. Accordingly, we set up special sites called
Eco-sites and an email magazine in conjunction with
the selling of the terminals. The Eco-sites will publi-
cize the progress of the 1% policy described above.
The email magazine will present articles by various
people who are putting ecological policy into practice
and other articles that keep up with similar efforts
outside Japan. Another activity is discovery tours of
various natural areas all around Japan that give par-
ticipants an ecological experience.

4.   Future challenges

4.1   Increasing product viability
The main issue for future work is the problem of

moldability. To reduce the development cost of the
product itself, we chose to use terminals based on
existing products initially, but there were significant

differences in the molding of the eco-material, which
created difficulties in using the same molds as for the
conventional products. Because the base terminal
supports Styleplus, the eco-model was also designed
to support Styleplus jackets. However, the eco-model
only accepts new jackets and the use of existing
Styleplus jackets is not supported (the thickness is
slightly different). Consequently, although it does
have the same feature of interchangeable jackets, we
chose not to sell it in the same way as existing Style-
plus terminals (customers can buy extra jackets later),
but to include an additional jacket in the box. In ret-
rospect, we think that we should have made special
molds from the beginning.

Price is also a problem. While there are a number of
factors that increase the price, research on reducing
the molding time to the level of conventional materi-
als is particularly necessary.

4.2   Expansion to other types of devices
In future we will cooperate with other manufactures

to extend this technique to other types of devices. Dif-
ferent manufacturers have different approaches to
dealing with ecology, so we see a need to clarify stan-
dards for eco-terminals. We are following the
progress of various companies, and other manufac-
turers may take up this challenge in the future. If high
standards are set, those manufacturers will never be
able to market products, so it is necessary to proceed
flexibly with a cooperative system that takes into
account the circumstances of all companies.

4.3   Other challenges
One example of the various approaches we are

investigating is a cell phone equipped with a solar
panel. These phones are being demonstrated at IT
(information technology) exhibitions in Japan. At
exhibitions in 2005, the charging rate was inadequate:
a one-hour charge on a clear day enabled only one
minute of talking time. However, improvements in
panel efficiency and a larger panel area have led to the
current rate of 30 minutes of charging time for five
minutes of talking time. We think that this is accept-
able for practical use. Although this is still the proto-
type stage, we believe that further improvements in
battery charging efficiency and solutions to various
problems in achieving commercialization will lead to
a marketable product. We intend to continue making
ecological contributions by developing cell phones
with concern for the environment and by planning
and developing a terminal that has an easy-to-use uni-
versal design and other features.

Special Feature

Vol. 5  No. 3  Mar. 2007 41



References

[1] http://www.ul.com/
[2] S. Serizawa, K. Inoue, and M. Iji, “Development of kenaf-fiber-rein-

forced polylactic acid for electronic devices,” Japanese Journal of
Polymer Science and Technology, Vol. 62, No. 4, 2005 (in Japanese).

[3] http://www.ul.com/plastics/flame.html

Special Feature

42 NTT Technical Review

Junichiro Miyamoto
Product Department, Products & Services

Division, NTT DoCoMo
He received the B.E. and M.E. degrees in elec-

tronic engineering from Tokyo Denki Universi-
ty, Tokyo, in 1995 and 1997, respectively. He
joined NTT Mobile Communications Network
(now NTT DoCoMo) in 1997. He has been in his
present post since July 2004.

Katsuhiko Hirosawa
Manager, Product Department, Products &

Services Division, NTT DoCoMo.
He joined Honda Research Institute in 1983. In

1996, he established a venture company for net-
work support. He joined the Corporate Planning
Department of NTT Mobile Communications
Network (now NTT DoCoMo) in 1998. He has
been in his present post since July 2004.

Shuichi Aoki
Assistant Manager, Product Department, Prod-

ucts & Services Division, NTT DoCoMo.
He received B.E. degree in administrative

engineering from Aoyama Gakuin University,
Tokyo, in 1989. He joined NTT in 1989. In 1996,
he was transferred to NTT AD. He moved to the
Public Relations Department of NTT DoCoMo
in 2002. He has been in his present post since
2005.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


