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1 INTRODUCTION 

1.1 Purpose 
This document provides the design description and test results of the Beam Scanner Test 
Source (BeaSTS) for Band 5. 
 

1.2 Scope 
The information given in this document provides a summary of the tests performed to the 
main devices that form the RF source and tests performed to verify the performance of the 
entire BeaSTS. There is also a description of the mechanical design. 
 

1.3 Applicable Documents List (ADL) 
The following documents are part of this document to the extent specified herein. If not 
explicitly stated differently, the latest issue of the document is valid. 
 
Reference Document title Document ID 

   
 

In the event of a conflict between one of the before mentioned applicable documents and the 
contents of this document, the contents of this document shall be considered as a superseding. 
 

1.4 Reference Documents List (RDL) 
The following documents contain additional information and are referenced in this document. 
 
Reference Document title Document ID 

[RD1] Beam Scanner Test Source Technical 
Specifications 

FEND-40.09.03.00-182-A-SPE

[RD2] Band 5 LO Design Report FEND-40.10.05.00-027-B-DSN
[RD3] LabView Control Software for the 

Cartridge Test M&C Module 
FEND-40.04.03.01-001-A-MAN

 

http://edm.alma.cl/forums/alma/dispatch.cgi/iptfedocs/docProfile/109785/d20100226190534
http://edm.alma.cl/forums/alma/dispatch.cgi/revsactive/docProfile/103620/d20100430102036
http://edm.alma.cl/forums/alma/dispatch.cgi/iptfedocs/docProfile/100694/
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1.5 Acronyms 
 
A limited set of basic acronyms used in this document is given below. 

 
AD  Applicable Document 
ALMA  Atacama Large MillimeterArray 
AMC  Active Multiplier Chain 
BeaSTS Beam Scanner Test Source 
CAN  Controller Area Network 
DAS  Departamento de Astronomía, Universidad de Chile 
FE  Front End 
FLOOG First Local Oscillator Offset Generator 
GUI  Graphical User Interface 
ICD  Interface ControlDocument 
IF  Intermediate Frequency 
IR  Infra Red 
LO  Local Oscillator 
M&C  Monitor &Control 
MMIC  Monolithic Microwave Integrated Circuit 
PLL  Phase-Locked Loop 
RAL  Rutherford Appleton Laboratory 
RD  Reference Document 
RF  Radio Frequency 
SIF  Sample Intermediate Frequency 
YTO  YIG Tuned Oscillator 

 

1.6 Verb Convention 
"Shall" is used whenever a specification expresses a provision that is binding. The verbs 
"should" and "may" express non-mandatory provisions.  
"Will" is used to express a declaration of purpose on the part of the design activity. 
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2 DESCRIPTION 

2.1 Equipment Definition 
 
The Band 5 BeaSTS is based in the Front End Local Oscillator configuration used by ALMA 
receivers but using only one of the two available channels. It consists of a YIG tuned 
oscillator (YTO) followed by a chain of frequency multipliers (x2 - x3 - x2) that ends in an 
open ended waveguide probe. To phase lock the local oscillator chain a fraction of the LO 
power is split off and mixed with a microwave reference provided by a photo-mixer (provided 
by others). The resulting IF signal and a 20-45 MHz signal from the FLOOG are compared in 
a digital PLL. The PLL correction signal is sent to the YTO, closing the phase-locked loop. 
The control and power signals to the YTO, PLL and photo-mixer come from the LO monitor 
and control module which resides in a box shared with the PLL (MCDPLL assembly). The 
MCDPLL is connected to the Front End Monitor and Control Module, which controls the 
different subsystems in the FE. The bias and monitor signals to the multipliers come from an 
interface manufactured by RAL which communicates with the MCDPLL. The desired 
frequency is set by applying the appropriate reference signal (via the photonic reference) and 
then sweeping the YTO under software control using a LabView GUI 1 and a CAN bus for 
the interaction between the computer and the FE M&C module. The unit phase-lock is 
acquired to the desired sideband above or below the reference by a frequency offset 
controlled by the FLOOG setting.  

2.2 Block Diagram 

 
Figure 1: Band 5 BeaSTS block diagram 

                                                           
1 The software used for this purpose is the Cartridge M&C v1.3.1.vi, and is available in: 
 
http://edm.alma.cl/forums/alma/dispatch.cgi/iptfedocs/docProfile/104362/d20071102152600
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3 MECHANICAL DESIGN 
 
For the construction of the RF source assembly, several mechanical parts were built: the bulk 
panel, base plate, a counter weight and it supporting structure, the RAL’s interface casing 
(figure 2) and the open ended waveguide probe (figure 3). 
    

 
Figure 2: RAL’s interface in its casing. 

 
 

     
             (a)           (b) 

 
Figure 3: Open ended waveguide probe (WR-5). (a) 3D model. (b) Picture. 

 
The distribution of the different devices was an important topic in order to achieve an 
organized layout. For the RF probe the accuracy was critical. The 3D model was developed in 
Top Solid 2009 v6.10. In figure 4 there is an overview of the entire assembly (cables and 
some connectors not shown). In figure 5 there is a picture of the real assembly, including all 
the components and cabling. The Photo-mixer is not present, but the microwave plate is 
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designed to host it in case is needed. Figure 6 shows the assembly covered with microwave 
absorber. 
 

 
Figure 4: Band 5 BeaSTS 3D model 

 
 

 
Figure 5: Band 5 BeaSTS assembly 
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Figure 6: Band 5 BeaSTS assembly covered with absorber.  
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4 PERFORMANCE TESTS 

4.1 Single devices tests 
 
Before to assembly the source every device was tested separately. Results are shown in this 
chapter. 

4.1.1 YIG 
 
Originally, the YIG oscillator was set for operation between 14 and 17 GHz (for the B5 LO). 
In order to drive all the B5 RF band it was extended to 13.5 - 17.6 GHz. This extension was 
performed by the YTO manufacturer (Microlambda, Inc), through a modification of the YIG 
driver. 
 
For this test the YTO was controlled by software with a LabView GUI named Write YIG 
Port.vi, which receives a hexadecimal word between 000 and FFF and sets the coarse 
frequency to the device. Results are detailed in table 1. 
 

Table 1: YIG frequency sweep 
 

Control Expected 
frequency 

Measured 
frequency 

Power Frequency 
offset 

∆P = PMax- 
PFreq

Hexadecimal GHz GHz dBm MHz dBm 
0 13.500 13.466 10.9 34 0.6 

199 13.909 13.876 11.2 33 0.3 
333 14.320 14.287 10.8 33 0.7 
4CC 14.729 14.698 10.1 31 1.4 
666 15.140 15.109 10.9 31 0.6 
7FF 15.549 15.519 10.3 30 1.2 
999 15.960 15.930 11.5 30 0 
B32 16.369 16.339 10.6 30 0.9 
CCC 16.780 16.750 11.0 30 0.5 
E65 17.189 17.159 10.8 30 0.7 
FFF 17.600 17.570 9.9 30 1.6 
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Figure 7: YTO Output power 

 

4.1.2 Quinstar Doubler 
 
A 10 dBm input signal was supplied to the Quinstar doubler and the output was measured for 
different frequencies. The instrument was an Agilent E4418B power meter. Results are 
detailed in table 2. 
 

Table 2: Quinstar doubler output at 10 dB input 
 

Input 
Frequency

Doubler 
input power

Doubler 
output power

GHz dBm dBm 
13.50 10.10 20.50 
13.91 10.00 21.00 
14.32 10.00 20.00 
14.73 10.00 20.90 
15.14 10.00 20.00 
15.55 10.00 19.90 
15.96 9.90 20.10 
16.37 10.00 >21 
16.78 10.10 >21 
17.19 10.00 >21 
17.60 10.00 >21 
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Figure 8: Quinstar doubler output power 

 

4.1.3 Quinstar Tripler 
 
A 10 dBm input signal was supplied to the Quinstar tripler and the total output was measured 
for different frequencies. Results are detailed in table 3. The instrument was an Erikson 
PM3millimeter-submillimeter power meter. 
 

Table 3: Quinstar tripler output at 10 dBm input 
 

Input 
Frequency 

Tripler input
power 

Tripler 
output power

GHz dBm dBm 
27.00 10.00 7.48 
27.82 10.00 7.32 
28.64 10.00 7.32 
29.46 9.90 7.19 
30.28 10.10 6.48 
31.10 10.00 4.90 
31.92 10.00 4.01 
32.74 10.00 4.13 
33.56 10.10 5.19 
34.38 10.00 5.72 
35.20 10.00 4.61 
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Figure 9: Quinstar Tripler output power 

 

4.1.4 Quinstar Tripler + mm-wave doubler (RAL) 
 
A 10 dBm input signal was supplied to the Quinstar tripler. In its output the mm-wave 
doubler was connected. The doubler output power was measured for different frequencies. 
Results are detailed in table 4. The instrument was an Erikson PM3 mm-submm power meter. 
 

Table 4: mm-wave doubler output power at 10 dBm tripler input power 
 

Tripler input 
frequency 

Tripler input
power 

mm-wave 
doubler input 

frequency 

mm-wave doubler 
output power 

GHz dBm GHz dBm 
27.00 10.00 81.00 -22.22 
27.82 10.00 83.46 -23.98 
28.64 10.00 85.92 -8.27 
29.46 9.90 88.38 -14.81 
30.28 10.10 90.84 -15.69 
31.10 10.00 93.30 -11.80 
31.92 10.00 95.76 -13.19 
32.74 10.00 98.22 -18.24 
33.56 10.10 100.68 -26.99 
34.38 10.00 103.14 -30.00 
35.20 10.00 105.60 -30.00 
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Figure 10: Quinstar Tripler + RAL mm-doubler output power 

 

4.1.5 Multiplier chain (Quinstar Doubler + Quinstar Tripler + RAL mm-wave 
doubler) 

The whole chain was tested with an input power low enough to not to deliver more than 
15dBm to the Quinstar tripler (manufacturer recommendation). The maximum output power 
was detected at 14.32 GHz (input), so that was the chosen frequency to perform the beam 
pattern test (section 4.1.6). Results are detailed in table 5. 
 

Table 5: Multiplier chain total output power 
 

Q. doubler input 
frequency 

Doubler 
input power

Tripler input
power 

mm-doubler 
input frequency

mm-doubler 
output power 

GHz dBm dBm GHz uW dBm 
13.50 7.7 10.30 81.00 8 -20.97 
13.91 7.9 11.00 83.46 7 -21.55 
14.32 7.7 10.50 85.92 197   -7.06 
14.73 7.5 9.50 88.38 45 -13.47 
15.14 7.6 9.60 90.84 34 -14.69 
15.55 7.3 9.40 93.30 64 -11.94 
15.96 7.3 10.10 95.76 10 -20.00 
16.37 7.4 11.10 98.22 29 -15.38 
16.78 7.3 12.50 100.68 8 -20.97 
17.19 7.4 13.50 103.14 7 -21.55 
17.60 6.9 9.70 105.60 7 -21.55 

 

Page 13 of 21 



 

Band 5 Beam Scanner 
Test Source (BeaSTS) 

Doc. #: FEND-40.10.05.00-XXX-A-DSN 
Date: 2010-07-22 
Status: Draft 
Page:  14   of 21 

 

 
Figure 11: Multiplier chain output power 

 

4.1.6 Waveguide Probe Beam Pattern 
 
The multiplier chain was mounted on an aluminium structure bolted to a rotary stage. In front 
of it, a standard gain horn connected to a power meter was used. The complete setup lies on 
an optic table. The setup is shown in figure 12. 
 

 
Figure 12: Experimental setup for beam pattern measurement 
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The test was performed with an input frequency of 14.32 GHz (output frequency of 171.84 
GHz) for both elevation and azimuth. The measurement results and previous simulations 
(HFSS) are shown in figure 13. 
 

  
        (a)                (b) 
 

Figure 13: Beam gain pattern (dB) results. (a) Elevation. (b) Azimuth. 
 

4.1.7 YIG Phase-Locking Test 
 
A microwave reference of 34 GHz was supplied to the balanced mixer emulating the 
photomixer output. With a second synthesizer, phase-locked to the first one, a 30 MHz signal 
was supplied to the REF (FLOOG) port of the BeaSTS. Figure 14 shows the IF signal (at the 
SIF output from the MCDPLL). In figure 15 a picture of the software screen can be seen. The 
‘LO Lock’ led is in green, confirming that the system is phase-locked, at 17 GHz + 30 MHz. 
The software used for this test was the “cartridge M&C 1.3.1” available in: 
http://edm.alma.cl/forums/alma/dispatch.cgi/iptfedocs/docProfile/104362/ 
 

 
Figure 14: SIF signal in 30 MHz. The span is 10 MHz per division 
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Figure 15: Control software screen shot 
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4.1.8 RAL mm-doubler Bias Voltage 
 
The RAL mm-doubler has a bias voltage range of 0 to -6V. To set this voltage the PA B Vd 
port is used. The software (originally design for NRAO’s PA) presents a scaling issue. The 
Bias interface sets a voltage equal to aprox. -2.6 times the voltage commanded at the 
software. The voltage output is limited by hardware by the bias interface so no danger for 
overvoltage is present. The bias voltage delivered to the mm-wave doubler was characterized 
for different set voltages on the software. Results are detailed in table 6. 
 

Table 6: RAL mm-doubler bias voltage 
 

Set 
Voltage 

Monitor 
Voltage 

Measured 
Voltage 

V V V 
0.0 0.01 0.00 
0.1 -0.29 -0.29 
0.2 -0.57 -0.57 
0.3 -0.85 -0.86 
0.4 -1.11 -1.11 
0.5 -1.35 -1.35 
0.6 -1.59 -1.59 
0.7 -1.82 -1.83 
0.8 -2.08 -2.08 
0.9 -2.31 -2.31 
1.0 -2.54 -2.55 
1.1 -2.78 -2.79 
1.2 -3.02 -3.03 
1.3 -3.29 -3.29 
1.4 -3.55 -3.55 
1.5 -3.81 -3.82 
1.6 -4.09 -4.10 
1.7 -4.39 -4.40 
1.8 -4.73 -4.74 
1.9 -4.98 -5.07 
2.0 -4.98 -5.42 
2.1 -4.98 -5.81 
2.2 -4.98 -5.99 
2.3 -4.98 -6.00 
2.4 -4.98 -6.00 
2.5 -4.98 -6.00 
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Figure 16: RAL mm-doubler bias voltage 

 

4.1.9 Mixer IF output 
 
The MCDPLL IF nominal input power is -30 dBm. To deliver a power within specifications a 
7 dB attenuator was used after the balanced mixer at its IF output port. Results of the IF 
output power (before the 7dB attenuation) are detailed in table 7 and figure 17. 

 
Table 7: RAL mm-doubler bias voltage 

 
Frequency Mixer IF output

GHz dBm 
27.00 -20.0 
27.82 -32.0 
28.64 -18.0 
29.46 -18.8 
30.28 -17.0 
31.10 -18.0 
31.92 -17.5 
32.74 -16.6 
33.56 -22.0 
34.38 -26.0 
35.20 -14.6 
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Figure 17: Mixer IF output power 
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4.2 Overall source tests 

4.2.1 Total Output Power 
 
Using the configuration shown in figure 1, with the BeaSTS totally assembled, the total 
output power was measured using an Erickson mm-submm power meter (figure 19). The 
source was phase-locked for each frequency. For that purpose the photo-mixer input was 
connected to an Agilent E8257D synthesizer, which provided a 27 to 35.2 GHz signal to the 
balanced mixer. The 30 MHz FLOOG reference was provided by an Agilent N5181 signal 
generator phase-locked to the later. Total output power was measured at each frequency for 
different values of RAL’s mm-wave doubler bias voltage, which gives different levels of 
attenuation. Blank fields represent levels below the instrument detection threshold. Results 
are shown table 8 and figure 18. 
 

Table 8: BeaSTS total output power (locked) 
 

 PA B Vd  = 0 
V 

PA B Vd = 
0.5 

PA B Vd = 
1.0 V 

PA B Vd = 
1.5 V 

PA B Vd  = 
2.0 V 

PA B Vd = 
2.5 V 

Frequency Output Power 
GHz uW uW uW uW uW uW 

162.00 6.60 1.07 0.31    
166.92 4.20 0.60 0.10    
171.84 147.00 38.00 17.50 7.50 2.50 2.00 
176.76 39.00 10.50 4.60    
181.68 39.40 14.90 7.90 4.00 2.15 1.80 
186.60 84.50 23.70 10.65 4.32 1.66 1.35 
191.52 5.30 0.75 0.20    
196.44 24.80 9.50 4.70 2.30 1.20 1.00 
201.36 1.75 0.40     
206.28       
211.20       
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Figure 18: BeaSTS total output power for 3 different attenuation levels (PA B Vd) 

 
 

 
 

Figure 19: Total power measurement. Power meter connected to the output of the BeaSTS 
 
 
 
 
 

Page 21 of 21 


	1 INTRODUCTION
	1.1 Purpose
	1.2 Scope
	1.3 Applicable Documents List (ADL)
	1.4 Reference Documents List (RDL)
	1.5 Acronyms
	1.6 Verb Convention

	2 DESCRIPTION
	2.1 Equipment Definition
	2.2 Block Diagram

	3 MECHANICAL DESIGN
	4 PERFORMANCE TESTS
	4.1 Single devices tests
	4.1.1 YIG
	4.1.2 Quinstar Doubler
	4.1.3 Quinstar Tripler
	4.1.4 Quinstar Tripler + mm-wave doubler (RAL)
	4.1.5 Multiplier chain (Quinstar Doubler + Quinstar Tripler + RAL mm-wave doubler)
	4.1.6 Waveguide Probe Beam Pattern
	4.1.7 YIG Phase-Locking Test
	4.1.8 RAL mm-doubler Bias Voltage
	4.1.9 Mixer IF output

	4.2 Overall source tests
	4.2.1 Total Output Power




<<
  /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 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

  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


