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This Whitepaper is divided in two documents: 

• This first document addresses SPE as a new technology trend for smart 
building automation and explores related applications. 

• The second document covers international and European standardisation, 
with respect to single pair cabling. 
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1. Introduction: Standards and Technical 
Foundations of SPE 

In the first part of this white paper, we explored the growing importance of 
smart buildings and how the rapid evolution of building automation is shaping 
more efficient, sustainable, and responsive environments. We examined the 
proliferation of IoT devices and sensors as key enablers of this transformation, 
highlighting how building automation contributes to both operational 
efficiency and occupant well-being. The document also addressed the current 
state of building automation infrastructure and introduced Single Pair 
Ethernet (SPE) as a promising technology to meet future connectivity and 
power requirements.  
 
Building on that foundation, this second part explores the technical standards 
and specifications that support SPE. Understanding these standards is 
essential for those looking to design, deploy, or future-proof building 
infrastructure with SPE. We will provide an overview of the core SPE standards 
established by IEEE, along with international and European cabling and 
connectivity standards developed by ISO/IEC and CENELEC. This 
comprehensive review will clarify how the global standardisation landscape 
supports the deployment of SPE in smart building environments. 

2. What is SPE? Which standards? 
Currently Ethernet protocols require the use of 2 or 4 pairs but the IP 
convergence is now extended to devices that don’t require the high data rate 
needed by computers, CCTV cameras or WIFI access Points for instance. 
IoT devices such as sensors can perform adequately using the more limited 
data rate provided by the new Single Pair Ethernet protocols. 
 
Single Pair Ethernet (SPE) is a technology that allows Ethernet data 
transmission and power delivery over a single twisted pair of copper wires, as 
well as traditional four pairs were initially developed for industrial and 
automotive environments but is increasingly being considered for smart 
building applications. 
 
Furthermore, SPE infrastructure can utilize existing 4-pair generic structured 
LAN cabling, reducing the costs of implementing a new SPE network. Cable 
sharing is addressed in the new SPE-dedicated chapters of the revisions of 
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ISO/IEC and CENELEC standards, which have been released in 2025. 
Additionally, an ISO/IEC Technical Report specifying SPE transmission over 4-
pair cables is also released in 2025. 

2.1. IEEE Ethernet Standards (IEEE 802.3 group) 

• IEEE 802.3cg: Defines 10 Mbps transmission over up to 1.000 meters of a 
single pair, primarily for building automation and industrial 
applications. 

• IEEE 802.3bw: Defines 100 Mbps transmission up to 40 meters. 
• IEEE 802.3bp: Defines 1 Gbps transmission up to 40 meters. 

These standards enable low data-rate applications with extended reach, ideal 
for building automation where sensors and actuators often require low 
bandwidth and power.  

IEEE is defining limited applications specific lengths which not in any case 
covers the needs of building lengths. Therefore, international and European 
standards address a generic approach covering a standard of 100 meters.  

2.2. ISO/IEC international cabling standards  

 Relationships between the ISO/IEC generic cabling documents 

• ISO/IEC 11801-1 defines the general requirements for the design of generic 

cabling systems. 

• ISO/IEC 11801-2 to -6 those parts specify detailed requirements for cabling 

design in specific environment, such as industrial spaces, and building 

services. 

• ISO/IEC 11801-1, -3 and -6 have recently been updated to include both 

general and environment-specific requirements for generic single-pair 
(1-pair) cabling. 

• ISO/IEC 14763-2 document addresses the installation operation and 

administration of cabling systems. It is currently under revision to include 

specific provisions for 1-pair cabling. 

• Others documents cover testing standards and performance 

specifications. 
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Source: ISO/IEC 11801-1 standard 

• Technical reports contain various additional information and guidance. A 

new report (TR 11801-9911) - not yet included in the following diagram - 

was released at the end of 2024 and offers guidelines for using SPE 

applications within 4-pair cabling systems (i-e cable sharing). 

• ISO/IEC TS 29125 provides requirements and guidance for remote 

powering over balanced twisted-pair telecommunications cabling. 

 

 ISO/IEC 11801-1 AMD1  

• General SPE cabling requirements added  
• Specifies cabling channels & link classes TI-A, T1-B & T1-C 
 Class T1-A is specified from 0,1 MHz to 20 MHz  10BASE-T1 (IEEE 

802.3cg) 
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 Class T1-B is specified from 0,1 MHz to 600 MHz  100BASE-T1 (IEEE 
802.3bw) 

 Class T1-C is specified from 0,1 MHz to 1250 MHz  1000BASE-T1 (IEEE 
802.3bp) 

 

• Not a replacement for generic 4-pair channels 
• Additional media type for use in intelligent building and industrial 

automation devices 
• Has distinct structures and distribution architectures detailed in other 

parts of ISO/IEC 11801 series 
• Remote powering on SPE (SPoE) 
• Cable sharing specified in the clause dedicated to channel parameters 
• 4-pair channels shall be compliant to SPE channel parameters 
• Annex H (Cable sharing for SPE channels) refer to ISO/IEC TR 11801-9911 

 
 ISO/IEC 11801-3 AMD1  

Introduces updates to the structured cabling standard for industrial premises, 
specifically integrating Single Pair Ethernet (SPE) cabling requirements. 

 ISO/IEC 11801-6 AMD1  



7  

• General SPE requirements added  
• Type A generic cabling to the SO shall be 4 pair copper or fibre 
• Type B generic cabling to the SCP provides more flexibility 
 application-specific cabling to be installed between the SCP and 

terminal equipment 
 application-specific equipment to be connected at the SCP 
 generic cabling to be installed between the SCP and the SO 

 

SCP: Service Concentration point 
SO: Service Outlet 
TE: Terminal Equipment 
C: Connection 
 

 ISO/IEC 11801-9911  

 Guidelines for the use of balanced single pair applications within a 
balanced 4-pair cabling system 

 describes the rules of implementation of balanced single pair within a 
balanced 4-pair cabling system with a current carrying capacity up to 
0,75 A 

 creating up to four single pair channels based on 4-pair cabling that 
conforms to T1-A, T1-B or T1-C 

 Class EA or higher is recommended 
 

 ISO/IEC 14763-2 (Draft) 
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 planning, installation and operation of cabling and cabling 
infrastructures 

 main updates related to  
• SPE cabling installation rules 

2.3. IEC international cable and connectivity standards  

 IEC 63171 series (SPE Connectors)  

• Six different specifications in IEC 63171 series 
• Cover circular or rectangular connectors for single-pair data and power 

transmission 
• Various IP rating for building and industrial applications 
• IEC 63171-1 (LC type) and IEC 63171-6 are the preferred ones 
• Connecting hardware specified in ISO/IEC 11801-1 /AMD1 

 

          

 

 

 IEC 61156 (Cables) 

• IEC 61156-11: Symmetrical single pair cables with transmission 
characteristics up to 1,25 GHz – Horizontal floor wiring – Sectional 
specification. 

• IEC 61156-12: Symmetrical single pair cables with transmission 
characteristics up to 1,25 GHz - Work area wiring - Sectional specification. 
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• IEC 61156-13: Symmetrical single pair cables with transmission 
characteristics up to 20 MHz – Horizontal floor wiring – Sectional 
specification. 

• IEC 61156-14: Symmetrical single pair cables with transmission 
characteristics up to 20 MHz - Work area wiring – Sectional specification. 

2.4. EN European cabling standards 

 Schematic relationship between the EN 50173 and EN 50174 series and 

other relevant standards 

• The generic structured cabling design is described in EN 50173-1 

• EN 50173-2 to -6 documents support the EN 50173-1 standard by 

specifying generic 4-pair cabling in various environment including 

Industrial spaces, and building services. 

• EN 50173-10, recently introduced, defines general requirements for 

generic 1-pair cabling supporting the same generic cabling principles 

described in EN50173-1 

• EN 50174 series comprises 4 parts 

o Parts 1 to 3 address the specification, installation and operational 

aspects of cabling 

o Part 4 defines methods for measuring installed fibre optic cabling 
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EN 50174-1 and EN 50174-2 are currently under revision to include generic 

1-pair cabling installation rules. 

Source: European standard EN 50174-1 

 EN 50173-10  

 General SPE requirements 
 not a replacement for the generic 4-pair channels 
 additional media type intended for use in industrial automation 

networks and “intelligent buildings” 
 Cable sharing also included 
 EN 50173-3 & -6 (Equivalent to ISO 11801-3 & -6) will be updated to refer to 

new EN 50173-10 
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1-pair cabling Channels 1 

Figure 1- General structure of 1-pair cabling in EN 50173-10 

a) T1-20: 1-pair cabling up to 20 MHz; designed for 10 Mbit/s transmission up 
to 100 m and current carrying capacity of minimum 0,75 A per conductor. 

b) T1-20A: 1-pair cabling up to 20 MHz; designed for 10 Mbit/s transmission 
up to 230 m and current carrying capacity of minimum 0,25 A per 
conductor. 

c) T1-600: 1-pair cabling up to 600 MHz; designed for 1 Gbit/s transmission 
up to 100 m and current carrying capacity of minimum 0,75 A per conductor. 

d) P1-20: 1-pair cabling up to 20 MHz; designed for 10 Mbit/s transmission up 
to 100 m and current carrying capacity of minimum 2 A per conductor. 

e) P1-20A: 1-pair cabling up to 60 MHz; designed for 10 Mbit/s transmission 
up to 300 m and current carrying capacity of minimum 0,75 A per 
conductor. 

 
1 Source: European standard EN 50173-10 
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f) P1-20B: 1-pair cabling up to 20 MHz; designed for 10 Mbit/s transmission 
up to 1 000 m and current carrying capacity of minimum 0,25 A per 
conductor. 

 EN 50174-1 and -2 (Draft) 

 EN 50174-1: Information technology – Cabling installation – Installation 
specification and quality assurance 

 EN 50174-2: Information technology – Cabling installation – Part 2: 
Installation planning and practices inside buildings 

 Main updates related to SPE cables installation rules 

2.5. EN European cable and connectivity standards  

 Connectivity: EN IEC 63171-1 (LC type) and EN IEC 63171-6 (Industrial) 
 Cables: will be similar to IEC but still to be implemented in CENELEC (EN 

50288-20 and EN 50288-21) 

3. About PoE and SPoE 
Obviously Network devices connected to the Ethernet network have to be 
powered.  In the traditional way the device requires two connections: a network 
connection is installed in order for the device to communicate with the server 
through the Ethernet switch and a power connection is required to deliver the 
electrical power the device needs to operate.   
Using PoE or SPoE both the power connection and the Ethernet network 
connection are provided to the device through the data cables. Power outlets 
are not needed anymore for these devices. 
 
In other words Power over Ethernet provide organizations with a simple and 
convenient option for powering devices such as IP phones, CCTV cameras, WIFI 
access point or information screens for instance. 
 
SPoE is the equivalent of PoE but dedicated to 1-pair cabling systems. 
The transmission of PoE makes use of at least two pairs. The current is flowing 
through the two wires of the pair. Half the current is transmitted through each 
wire with a maximum of 500 mA per wire in each of the 4 pairs for the PoE type 
4. 
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For SPoE only one pair is available. It means that the total current needed to 
power the device will have to flow through a single wire. 
The SPoE standard defines several classes of devices that could need up to 52 
Watts with a maximum current of 1,58 A flowing in the 1-pair cable. 
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4. Conclusion 
As explored in this second part, the successful adoption and deployment of 
Single Pair Ethernet (SPE) in smart building environments relies heavily on a 
clear understanding of the relevant international and regional standards. The 
IEEE 802.3 standards define the physical and data link layer specifications that 
ensure reliable and interoperable Ethernet communication over a single pair 
of wires. Meanwhile, ISO/IEC and CENELEC standards provide the necessary 
foundation for cabling and connectivity, helping to ensure consistent 
performance, safety, and compatibility across different use cases. 

These standards collectively enable the integration of SPE into structured 
cabling systems, paving the way for a scalable and future-ready infrastructure 
that supports the growing density of IoT devices and sensors. With power and 
data delivered efficiently over a single twisted pair, SPE simplifies installation, 
reduces material usage, and opens the door to innovative applications in 
building automation and beyond. 

Together with the insights from the first part of this white paper (focused on 
the market context and value proposition of SPE) this technical overview 
provides a comprehensive foundation for stakeholders considering SPE as a 
strategic enabler of the next generation of smart buildings. In addition, SPE, in 
conjunction with PoE and SPoE, can create significant added value for building 
owners, tenants, and integrators. 
 
For further information please contact: 
Louis Obry, Public Affairs Officer, l.obry@europacable.eu  
 
 
About Europacable 
Europacable is the voice of Europe’s leading wire and cable producers. High-quality, sustainable power 
and telecommunication cables, produced by our members in Europe, empower electrification and 
digitalisation of our societies. Founded in 1991, Europacable represents the largest cable makers in the 
world providing global technology leadership, as well as highly specialized small- and medium sized 
businesses from across Europe. 
With our future being ever more electrified and digitalised, cable technology will be the core backbone 
of Europe´s energy and telecommunication infrastructures. Sustainable, low-carbon manufacturing and 
high- performance cables are essential to achieve Europe’s climate neutrality objectives by 2050. 
Europacable is committed to the principles of free enterprise and fair trade. Our members employ over 
80.000 people of which more than 50% in Europe, generating a worldwide turnover over €70 billion in 
2024. 
Europacable is a member of EuroFSA, FEEDS, Orgalim, RGI, WindEurope and a partner of CENELEC and 
EUEW. Europacable is listed in the European Commission’s Transparency Register under 453103789-92. 
www.europacable.eu   

mailto:l.obry@europacable.eu
http://www.europacable.eu/
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The information provided in this document reflects the best knowledge of Europacable experts at the moment of its 
publication and is provided as an informative tool to assist the readers in the assessment and use of Single Pair 
Ethernet. 

The content of the document is not legally binding and is not intended as a substitute for user’s or manufacturer’s own 
assessment and decision-making. 

Readers of this document are encouraged to seek information on specific matters regarding Single Pair Ethernet from 
the manufacturer or provider and to consider the Technical Standards relating to the selected products. 

A binding interpretation of the relevant legislation is of the exclusive competence of the European Court of Justice and 
Europacable and its members decline all liability for any measures taken or not taken on the basis of the content of this 
information leaflet which is intended for general information only. 

 
December 2025 – Part 2 


	Single Pair Ethernet (SPE) for Smart Building Automation
	Table of Content

	This Whitepaper is divided in two documents:
	 This first document addresses SPE as a new technology trend for smart building automation and explores related applications.
	 The second document covers international and European standardisation, with respect to single pair cabling.
	1. Introduction: Standards and Technical Foundations of SPE
	2. What is SPE? Which standards?
	2.1. IEEE Ethernet Standards (IEEE 802.3 group)
	2.2. ISO/IEC international cabling standards
	2.3. IEC international cable and connectivity standards
	2.4. EN European cabling standards
	2.5. EN European cable and connectivity standards

	3. About PoE and SPoE
	4. Conclusion


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /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 300

  /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 1200

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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.)

  >>

  /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 [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



