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Clock 
Correction 
Module 
Overview

This document assumes familiarity with UG198,Virtex-5 FPGA RocketIO GTX Transceiver 
User Guide.

The clock correction (CC) module is a design that connects to the Virtex®-5 FPGA 
RocketIO™ GTX transceiver. The design implements clock tolerance compensation using an 
elastic buffer in FPGA logic. This module must be used when clock tolerance compensation is 
required and the clock correction sequence is one byte.

The CC module performs clock tolerance compensation by skipping or adding 1 byte clock 
correction characters from the data stream. This prevents the elastic buffer inside the 
CC module from overflowing or underflowing when the bit rate is different at the two ends of a 
link by up to 200 parts per million (PPM). Figure 1 shows a port map of the CC module.
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Figure 1: Port Map of the CC Module
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CC Module 
Interfaces

The CC module uses three interfaces: the GTX transceiver interface, the user interface, and the 
multi-lane master/slave interface.

GTX Transceiver Interface

The GTX transceiver interface connects to the data and control signals of the GTX transceiver.

User Interface

The CC module takes incoming data and control signals of the GTX transceiver and performs 
clock tolerance compensation. Ports beginning with GT_ (for example, GT_RXDATA), are 
presented to the user interface as ports beginning with USER_ (for example, USER_RXDATA) 
after being retimed by the CC module. All USER_* ports are synchronous to the CC module 
USER_RXUSRCLK2 clock domain.

Note: When referring to these ports generically, this document uses the terms GT_* and USER_*.

The USER_RXUSRCLK2 port of the CC module must be connected to the same clock as the 
user logic. The GT_RXUSRCLK2 and USER_RXUSRCLK2 ports must have the same nominal 
frequency with up to ±100 PPM difference from nominal. This is the same as an absolute 
difference of 200 PPM between the two clock rates.

The RESET port must be held High until valid and stable clocks are input to the 
GT_RXUSRCLK2 and USER_RXUSRCLK2 ports.

Multi-Lane Master/Slave Interface

This interface consists of CCI and CCO. The use models and connectivity for this interface are 
described in the “Use Models” section.

Parameter/
Generic List

Table 1 lists the type and bit widths for each parameter used by the CC module interface. The 
description column summarizes the parameter function.

Table  1:  Parameter/Generic List

Parameter Type Width
(Bits) Description

CC_CHAR Bit Vector 8 Clock correction character (also known as skip character).
The default value is 0x1C.

ALIGN_CHAR Bit Vector 8 Channel bonding character in the 8B domain used to detect 
alignment between the master and slave of a channel bonded 
interface when ALIGN_PARALLEL_CHECK is 1. 
ALIGN_CHAR is ignored when ALIGN_PARALLEL_CHECK is 
set to 0.
The default value is 0x7C.
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Port List Table 2 lists the direction, bit width, and clock domain used by the CC module interface.

ALIGN_PARALLEL_CHECK Bit 1 Enables parallel data alignment check between master and 
slave CC modules of a channel bonded interface. Alignment 
check is performed in each slave on parallel data 
(USER_RXDATA).
The default value is 1 (enabled).
Value = 1 (enabled):
• A parallel data alignment check is performed on slave. 

USER_RXCHANISALIGNED is asserted when 
GT_RXCHANISALIGNED is asserted and alignment is 
detected between master and slave.

• ALIGN_CHAR is used as channel bonding character.
Value = 0 (disabled):
• The parallel data alignment check is disabled. 

USER_RXCHANISALIGNED is driven by 
GT_RXCHANISALIGNED through a retiming circuit.

USE_AUTORECOVER Bit 1 This parameter must be set to 1.
The default value is 1.

CHAN_BOND_MODE String Channel bond mode. Set to the same value as the GTX 
transceiver CHAN_BOND_MODE attribute.
The default string is OFF. Possible values:

• OFF: Single-lane interface

• MASTER: Multi-lane interface master

• SLAVE: Multi-lane interface slave

FIFO_ALMOST_EMPTY_OFFSET(1) Integer Sets the almost empty threshold of the FIFO.
The default value is 5. 
This is the minimum value allowed.

FIFO_ALMOST_FULL_OFFSET(1) Integer Sets the almost full threshold of the FIFO as measured from a 
full condition of 511.
The default value is 498.
This is the maximum value allowed.

Notes: 
1. The default values of FIFO_ALMOST_EMPTY_OFFSET and FIFO_ALMOST_FULL_OFFSET were used during hardware validation of the 

CC module. Changing these values is not recommended without proper analysis and further testing.

Table  1:  Parameter/Generic List (Cont’d)

Parameter Type Width
(Bits) Description

Table  2:  Port List

Port Direction Width
(Bits) Clock Domain Description

GT_RXDATA Input 16 GT_RXUSRCLK2 GTX transceiver side RXDATA.

GT_RXCHARISK Input 2 GT_RXUSRCLK2 GTX transceiver side RXCHARISK.

GT_RXCHARISCOMMA Input 2 GT_RXUSRCLK2 GTX transceiver side RXCHARISCOMMA.

GT_RXRUNDISP Input 2 GT_RXUSRCLK2 GTX transceiver side RXRUNDISP.

GT_RXNOTINTABLE Input 2 GT_RXUSRCLK2 GTX transceiver side RXNOTINTABLE.

GT_RXDISPERR Input 2 GT_RXUSRCLK2 GTX transceiver side RXDISPERR.

GT_RXBUFSTATUS Input 3 GT_RXUSRCLK2 GTX transceiver side RXBUFSTATUS.
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GT_RXCLKCORCNT Input 3 GT_RXUSRCLK2 GTX transceiver side RXCLKCORCNT. Because 
clock correction must be disabled when using the CC 
module, the status from the GTX transceiver side 
always indicates 000.

GT_RXCHANBONDSEQ Input 1 GT_RXUSRCLK2 GTX transceiver side RXCHANBONDSEQ.

GT_RXCHANISALIGNED Input 1 GT_RXUSRCLK2 GTX transceiver side RXCHANISALIGNED.

GT_RXCHANREALIGN Input 1 GT_RXUSRCLK2 GTX transceiver side RXCHANREALIGN.

GT_RXLOSSOFSYNC Input 2 GT_RXUSRCLK2 GTX transceiver side RXLOSSOFSYNC.

GT_RXVALID Input 1 GT_RXUSRCLK2 GTX transceiver side RXVALID.

GT_RXUSRCLK2 Input 1 - Connect to GTX RXUSRCLK2. See “CC Module 
Clocking” section for more details.

USER_RXDATA Output 16 USER_RXUSRCLK2 User side RXDATA. GT_RXDATA is passed through 
to this port.

USER_RXCHARISK Output 2 USER_RXUSRCLK2 User side RXCHARISK. GT_RXCHARISK is passed 
through to this port.

USER_RXCHARISCOMMA Output 2 USER_RXUSRCLK2 User side RXCHARISCOMMA. 
GT_RXCHARISCOMMA is passed through to this 
port.

USER_RXRUNDISP Output 2 USER_RXUSRCLK2 User side RXRUNDISP. GT_RXRUNDISP is passed 
through to this port.

USER_RXNOTINTABLE Output 2 USER_RXUSRCLK2 User side RXNOTINTABLE. GT_RXNOTINTABLE is 
passed through to this port.

USER_RXDISPERR Output 2 USER_RXUSRCLK2 User side RXDISPERR. GT_RXDISPERR is passed 
through to this port.

USER_RXBUFSTATUS Output 3 USER_RXUSRCLK2 User side RXBUFSTATUS. Values output on this port 
indicate these status conditions:
• 000: Nominal condition
• 100: GTX RX elastic buffer error
• 101: CC module buffer underflow
• 110: CC module buffer overflow

USER_RXCLKCORCNT Output 3 USER_RXUSRCLK2 User side RXCLKCORCNT. Values output on this 
port indicate these status conditions:
• 000: No clock correction
• 001: 1 clock correction sequence was skipped
• 111: 1 clock correction sequence was added

USER_RXCHANBONDSEQ Output 1 USER_RXUSRCLK2 User side RXCHANBONDSEQ. 
GT_RXCHANBONDSEQ is passed through to this 
port. This port might be asserted for one extra cycle.

USER_RXCHANISALIGNED Output 1 USER_RXUSRCLK2 User side RXCHANISALIGNED. 
GT_RXCHANISALIGNED is passed through to this 
port.

USER_RXCHANREALIGN Output 1 USER_RXUSRCLK2 User side RXCHANREALIGN. 
GT_RXCHANREALIGN is passed through to this 
port. This port might be asserted one cycle early or 
late.

Table  2:  Port List (Cont’d)

Port Direction Width
(Bits) Clock Domain Description
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Software 
Requirements

The CC module has been verified to simulate, synthesize, and function properly with the 
following tools:

• Simulation: ModelSim SE 6.4c

• Synthesis: XST 10.1.3; Synplify Pro 9.6.2

• Implementation: ISE® Design Suite version 10.1.3

USER_RXLOSSOFSYNC Output 2 USER_RXUSRCLK2 User side RXLOSSOFSYNC. 
GT_RXLOSSOFSYNC is passed through to this 
port. This port might change one cycle early or late.

USER_RXVALID Output 1 USER_RXUSRCLK2 User side RXVALID. GT_RXVALID is passed through 
to this port. This port might be asserted one cycle 
early or late.

USER_RXUSRCLK2 Input 1 - Must be connected to the clock used by the user 
logic. See “CC Module Clocking” section for more 
details.

RESET Input 1 Asynchronous System reset (active High).
• Master CC module (CHAN_BOND_MODE is set 

to MASTER or OFF). It must be held High until 
valid clocks are input to both the 
GT_RXUSRCLK2 and USER_RXUSRCLK2 
ports.

• Slave CC module (CHAN_BOND_MODE set to 
SLAVE). Can be tied Low or driven from the same 
reset signal as master clock correction module.

CCI Input 7 - CC module control.
• Master CC module - connect to 0000000.
• Slave CC module - connect to CCO port of the 

master clock correction module.

CCO Output 7 - CC module control.
• Master CC module - connect to CCI ports of all 

slave CC modules.
♦ Bit 0: FIFO almost empty pulse.

♦ Bit 1: Reset synchronized to 
USER_RXUSRCLK2.

♦ Bit 2: FIFO almost full pulse.

♦ Bit 3: Reset synchronized to GT_RXUSRCLK2.

♦ Bit 4: Channel bonding character detected in the 
lower byte.

♦ Bit 5: Channel bonding character detected in the 
upper byte.

♦ Bit 6: FIFO almost empty.

• Slave CC module - leave floating.

Table  2:  Port List (Cont’d)

Port Direction Width
(Bits) Clock Domain Description
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Use Models This section details these three different use models of the CC module:

• CC module clocking

• CC_2B_1SKP Single-Lane

• CC_2B_1SKP Multi-Lane with the GTX RX channel bonding enabled

The CC module should be treated as if it were part of the physical coding sublayer (PCS) of the 
transceiver. The RESET port of the CC module must be asserted whenever the RXRESET or 
RXBUFRESET ports of the GTX transceiver are asserted. User logic must connect to the 
USER_* versions of the CC module ports. The GT_* ports are reserved for connection between 
the GTX_DUAL tile and the CC module.

The clock correction feature of the GTX transceiver must be disabled when using the 
CC_2B_1SKP module. To disable the clock correction feature in the GTX transceiver, set the 
attributes as described in Table 3.

To instantiate the CC module in user design:

• Disable clock correction in the transceiver using the attribute settings in Table 3.

• Set the CHAN_BOND_MODE parameter to match the value of the attached 
GTX_DUAL CHAN_BOND_MODE attribute.

• Drive the RESET port High on the CC module (CHAN_BOND_MODE is set to either 
MASTER or OFF) until valid clocks are input to both the GT_RXUSRCLK2 and 
USER_RXUSRCLK2 ports. Examples of conditions for which RESET must be asserted 
High include:

♦ When RESETDONE of the GTX transceiver is Low.

♦ When the LOCK of a DCM/PLL is Low (if a DCM or PLL is used to generate 
RXUSRCLK2).

♦ When the RXRESET or RXBUFRESET ports of the GTX transceiver are asserted.

• If channel bonding is required:

♦ Connect the CCO port of the master CC module to the CCI port of all slave CC 
modules of the same interface.

♦ Tie the CCI port of the master CC module to 0000000.

♦ Leave the CCO port of the slave CC module(s) floating.

♦ For the slave CC module(s), the RESET port is not used. The RESET port can be left 
floating. The RESET port on slave modules is completely ignored, so connecting it will 
not cause harm.

• If channel bonding is not required:

♦ Connect the CCI port to 0000000.

♦ Leave the CCO port floating.

Table  3:  Attribute Settings to Disable the Clock Correction Feature of GTX 
Transceivers

Attribute Value

CLK_CORRECT_USE_0/1 FALSE

CLK_COR_SEQ_1_1_0/1 10'b0100000000

CLK_COR_SEQ_1_ENABLE_0/1 4'b1111

CLK_COR_SEQ_2_1_0 /1 10'b0100000000

CLK_COR_SEQ_2_ENABLE_0/1 4'b1111
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• Any signal from the GTX transceiver that does not go through the CC module must be 
synchronized to the CC module USER_RXUSRCLK2 clock domain, which is the same 
domain on which the user logic is clocked.

CC Module Clocking

Table 4 shows the clocking requirements of the GTX transceiver and the CC module for a 
2 byte data width.

The clocking structure is different than when the GTX_DUAL tile provides the clock correction 
functionality. When the CC module is used, the GTX_DUAL tile clock correction feature must be 
disabled, and the RXUSRCLK and RXUSRCLK2 ports must be derived from RXRECCLK so 
that the internal GTX receiver buffer does not underflow or overflow.

The CC module GT_RXUSRCLK2 port must be connected to the GTX RXUSRCLK2 port. The 
CC module USER_RXUSRCLK2 port must be connected to the clock source that drives the 
user logic.

Single-Lane Use Model

Figure 2 shows the connections when the CC_2B_1SKP module is used in a single-lane 
design.

Table  4:  USRCLK Connections

Module Port Description

CC Module GT_RXUSRCLK2 Connects to GTX RXRECCLK.

USER_RXUSRCLK2
User clock of frequency bit rate/20. In most 
systems, this port is driven by the same clock as the 
GTX TXUSRCLK2.

GTX Receiver RXUSRCLK2 Connects to GTX RXRECCLK.

RXUSRCLK Connects to GTX RXRECCLK.
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X-Ref Target - Figure 2

Figure 2: CC_2B_1SKP Single-Lane Use Model
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Multi-Lane Use Model

Figure 3 shows the connections when the CC_2B_1SKP module is used in a multi-lane design 
with GTX receiver channel bonding enabled.

X-Ref Target - Figure 3

Figure 3: CC_2B_1SKP Multi-Lane Use Model
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Resource 
Utilization

Table 5 shows the resource utilization of the CC module as reported by the XST synthesis tool, 
version 10.1.3.

Design Files The xtp037.zip file contains the source code for the clock correction module: 

https://secure.xilinx.com/webreg/clickthrough.do?cid=115636

Revision 
History

The following table shows the revision history for this document.

Notice of 
Disclaimer

THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE
SUBJECT TO THE TERMS AND CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE
VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED WARRANTY DOES NOT EXTEND TO
ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED ON THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO
CHANGE WITHOUT NOTICE. PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE,
OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS LIFE-
SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY OR PROPERTY OR ENVIRONMENTAL
DAMAGE (“CRITICAL APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE
SOLE RISK OF CUSTOMER, SUBJECT TO APPLICABLE LAWS AND REGULATIONS. ALL
SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Table  5:  CC_2B_1SKP Resource Utilization

CHAN_BOND_MODE ALIGN_PARALLEL_CHECK FFs LUTs Block
RAMs

BUFG or
BUFR

OFF 1 230 136 1(1) 1(2)

0

MASTER 1 239 154

0 237 146

SLAVE 1 227 152

0 224 142

Notes: 
1. Number of FIFO18_36 components. Block RAMs are fundamentally 36 Kb in size. Each FIFO18_36 uses 

half of the available 36 Kb. The other half can be used as an 18 Kb Block RAM.
2. One global clock resource (BUFR or BUFG) is required per interface. An interface is defined as one or 

more GTX transceiver bonded together to make up a single-lane or multi-lane interface. Examples are the 
LogiCORE™ IP XAUI core and the Serial RapidIO solution.

Date Version Description of Revisions

03/10/09 1.0 Initial Xilinx release.

http://www.xilinx.com
http://www.xilinx.com/warranty.htm
https://secure.xilinx.com/webreg/clickthrough.do?cid=115636

	Virtex-5 FPGA RocketIO GTX Transceiver Clock Correction Module
	Clock Correction Module Overview
	CC Module Interfaces
	GTX Transceiver Interface
	User Interface
	Multi-Lane Master/Slave Interface

	Parameter/ Generic List
	Port List
	Software Requirements
	Use Models
	CC Module Clocking
	Single-Lane Use Model
	Multi-Lane Use Model

	Resource Utilization
	Design Files
	Revision History
	Notice of Disclaimer



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /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 false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


