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Abstract 

In this paper, the writer developed an active learning media that 
is used in a class that has implemented an active learning 
strategy in the class, and especially for the developing nation 
student to help them in addressing their hindrances in mastering 
the technology due to the lack of budget and facility to run the 
conventional way of teaching and learning, especially in this 
era of Covid 19 Pandemic that has forced us to do virtual 
learning to inhibit the widespread of the deadly virus; this 
media will be helpful. This media will help the teacher to 
develop his/her teaching planning and strategy and help the 
student in understanding the attributes or the properties of the 
Passive High Pass Filter (PHPF) easily by observing the Excel 
table of the PHPF variables values and the Bode Plot of the 
PHPF instead of calculating each of the variable values of the 
PHPF manually; the student can not observe and see the big 
picture of the PHPF characteristics promptly and will not 
enable them to understand it immediately. This media was 
developed by using two well-known application programs, 
Excel and  Intelligent Schematic Input System-ISIS Proteus. 
The Excel shows the Bode Plot of the PHPF by using the table 
variables values of the PHPF (the frequency of the input, the 
Gain of the PHPF in Decibel-dB, and the Phase Angle between 
the output voltage (Vo) of the circuits and the input voltage 
(Vin) put into the PHPF input port) and the ISIS Proteus will 
be used to prove the values shown on the excel table and the 
Bode Plot shown by excel; ISIS Proteus is a specially purposed 
simulator to simulate Electrical, Electronics, Computer, 
Microprocessor, Microcontroller, and control devices working 
principle and their properties. The developed media of teaching 
has successfully shown the attributes of PHPF.   

Keywords: Active Learning; High Pass Filter; Bode Plot; 
Excel; Proteus ISIS;  Media of Teaching 

 

INTRODUCTION 

The filter is one of the fundamental elements of signal 
processing and is widely used in many electronic devices. 
Based on the components used in the designing of the filter, the 
filter can be classified into two types, Active Filter (the use of 
active components such as OP-Amp, and Transistor beside the 
filter main components it’s self such as Resistor, Capacitor, and 
Inductor), and Passive Filter (the used of resistor, Capacitor, 
and Inductor in its design). As mentioned before in the Active 
Filter, the Operational Amplifier (the Op-Amp ) is used to 
amplify the output signal of a filter to be processed further.  
Based on the type of the required signal frequency to be passed 
to the output of the filter, the filter can be divided into two types 
of filters as follows, the High Pass Filter, and the Low Pass 
Filter. A combination of the two filters mentioned above (HPF 
and LPF) result in the third and the fourth types of filter can be 
built; the Band Pass Filter-BPF, and Band Stop Filter-BSF. To 
make the output of the filter close enough to the output of an 
ideal filter, a high-order type of filter can be used. The higher 
the order of the filter (by cascading the first order of the filter 
to form the higher order of the filter) the better the output of the 
filter, but as the consequence, the math equation of the filter 
will be more complex and of course it will be more expensive.  
In this paper, we will discuss only the first type of  filter, the 
Passive High  Pass Filter (PHPF); First Order High Pass Filter. 
Some engineers and scientists call the filter a transfer function 
and are widely mentioned in Control System Engineering. 
Understanding the characteristics of a filter is a prerequisite for 
an Engineer to design complex electronic devices. Due to the 
importance of understanding how the filter works and as an 
effort to help the student in answering the worksheet on signal 
filter provided by some organization[1], the author develops an 
active learning media in teaching this subject.   This application 
will enable the teacher to run the class conveniently and the 
student can understand the subject easily and can use it to 
design their own first order PHPF conveniently. 

server
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RELATED WORK 

Many scholars and researchers have developed a lot of kinds of 
media of active learning and teaching by using computer 
programming or not in the form of simulation. Some of the 
published papers in this field are as follows,  in this paper [2] 
the author reported the design of a decoder to display the result 
of the digital voltage level on a seven-segment display in the 
form of characters “H” and “L”. The author proposed the use 
of his design is implemented in active learning classes 
especially in the electronic digital laboratory. In paper [3] the 
authors develop an active learning simulator using both 
MCU8051 IDE and (Small Devices C Compiler-SDCC). In this 
paper, the author reported that the simulator will display the 
level voltage of a pin of an 8051 port on a virtual seven-segment 
display and propose to use it as a media of teaching especially 
in the classes that have adopted active learning strategies. In 
this paper [4] the authors reported the development of a 
simulator program that simulates the process of multiple 
interrupts runs on an 8051 microcontroller by using MCU8051 
IDE and ASEM 51 [4]. In this paper  [5] the author developed 
a media of active learning and teaching in the microcontroller 
field and programming it in C language (SDCC) by using struct 
and pointer in retrieving a character stored in IRAM of the 
microcontroller to be displayed on a virtual LED. In this paper 
[6] the author developed a teaching media for ALFHIE class, 
that simulates the interfacing of MCS-51 to a 4 X 4 Keypad and 
displays the character input from the Keypad onto two different 
displays (LED and LCD), the program run on ASM-51. In this 
paper [7] the author develops a simulation for ALFHIE class. 
This simulation program was developed by using Small 
Devices C Compiler SDCC) to simulate how  to read the Busy 
Flag of the LCD and proposed it rather than using a delay time 
that is hard to calculate it and each and every LCD has its own 
delay time. 

Proposed System 

In this paper, the author proposed the development of an active 
learning media of the First Order Passive High Pass Filter.  The 
media is in the form of a simulator and was developed by using 
two famous application programs Excel and ISIS Proteus. It 
can be used by the teacher or lecturer to teach students of the 
Filter characteristic or attributes and the student can use it by 
themselves and change the values of the filter variables 
(frequency of the input signal, the Capacitor, and Resistor 
variables). As mentioned above the Excel will display the Bode 
plot of the filter based on the value of the filter variables input 
namely Signal frequency, Resistor, and Capacitor values to the 
excel table. The teacher can ask the student to observe the Bode 
Plot of the filter and compare the Bode Plot's result to the theory 
taught by the teacher or the lecturer. The teaching participants 
can also compare the result shown on the Bode Plot to the result 
obtained by the ISIS Proteus. The output of the Excel (table and 
Bode Plot) and the ISIS Proteus (Simulation of a particular 
output gain and Phase Angle between the output voltage and 

the input voltage of a specific value of the Filter 
Frequency)[8][9][10][11]. After running the simulation student 
can ponder in their heart and mind the three results obtained 
from the theory given by the lecturer or the teacher, from the 
Bode Plot shown by the Excel, and from the result obtained by 
the ISIS Proteus as well; they should be in accord. 

Simulation 

In this simulation, the author simulated a  PHPF frequency 
response with Resistor values and Capacitor values 20 KΩ, 
1.5nF respectively; the student can change these two variables 
in their future simulation and analysis as their wish. The cutoff 
frequencies, Gain in dB, and the Phase angle, 5305 Hz, -3dB 
(0.707), 45 degrees respectively[12]. Figure 1 below shows the 
diagram of the PHPF 

 

 
Fig. 1:  The Diagram of PHPF[13] 

 

It can be seen from the diagram that the output voltage is 
measured across the resistor. We can apply the voltage divider 
equation to find the output voltage[14]. The equation for the 
gain of a PHPF is as follows[12][15], ܩ = ܴ(ܴଶ + ቀ 1Ϣܥቁ^2)^1/2 

 The cutoff frequency for the PHPF is  ܿܨ =  [15][12] (ܥܴߨ2)/1

And the gain of the PHPF at the cutoff frequency is 0.707 
(1/((2)^1/2) or -3 dB[15][12] 

The phase shift equation for PHPFF [12] is  ܲℎܽ݁ݏ	ܵℎ݂݅ݐ	(ߠ) =  (ϢCR/1)݊ܽݐܿݎܽ

By using the mentioned above equations Gain in dB (20 log 
Vo/Vin) [15], Fc, and Phase Shift (θ) and putting the values of 
the PHPF components (R and C) and the variable frequency of 
the input signal into the Excel as shown in figure 1 below, we 
can observe the result of the simulation; the result of the 
simulation has been captured and shown in Fig. 2, Fig. 3, and 
Fig. 4. Fig. 2 shows the table of PHPF variables values; the 
input signal frequency, the gain in dB, and the Phase Angle in 
degree. Fig. 3 shows the Bode Plot of the filter as the result of 
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the simulation. Fig. 4 (Fig. 4.1-Fig. 4.4) shows the result of the 
ISIS Proteus Simulation.   

 

 
 

 

 

 
Fig. 2:  The Table of PHPF Variables  
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Fig. 3:  The Bode Plot of PHPF[11] 

 

 
Fig. 4.1: The result of the ISIS Proteus Simulation; the PHPF 

circuits. 

 

From Fig. 4.1 it can be seen clearly that for an input of a 
sinusoidal signal with an amplitude of 10 V (AC), a 7.07 V 
(AC) voltage will be read by the AC voltmeter; VAC= 
VP/(2^0.5) and the output voltage at the Cutoff Frequency will 
be read as a 5.03 V; 0.707 x Vin=0.707 X 7.07 V.  

 
Fig. 4.2: The result of the ISIS Proteus    Simulation; The 

Phase Angle at the Cutoff Frequency 

 

Fig. 4.2 shows the Phase Angle of  450; the input signal lagging 
the output signal (the output signal leading the input signal) by 
450  at the cutoff frequency; at 5305 Hz (5.305 KHz)[16][17]. 

 

Fig. 4.3: The Citcuit simulation of PHPF to obtain the Bode 
Plot of Fig. 4[18] 

 

 

Fig. 4.4: The result of the ISIS Proteus    Simulation; Bode 
Plot obtained from the ISIS Proteus simulation[18] 

 

From Fig. 4.4 we can see that the cutoff frequency of the PHPF 
is 5.3 KHz; the gain is -3 dB. 

The Flow Chart of the program 

The flow chart below shows the taken steps to input the 
variables of the PHPF into the Excel table and run it and 
compare the obtained result to the obtained result by ISIS 
Proteus; the Gain (in dB), Phase Angle in degree, and the cutoff 
frequency in Hz [19] [20][21]. 
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Fig. 5: The flow chart of the Bode Plot simulation development 

 

CONCLUSION 

From the result of the simulation of the excel, and the 
comparison of the excel Bode Plot simulation to the result of 
the ISIS Proteus Simulation some things can be observed and 
some conclusions can be made, 
1. Excel can be used to simulate the attributes or 

characteristics of the Passive    High Pass Filter-PHPF  
2. The result of the excel  (Gain in dB, The Phase Angle) in 

accordance with the standard theory of Passive High Pass 
Filter  

3. The Result of the ISIS Proteus Simulation of the Gain in 
dB, the Phase Angle are in accordance with both the result 
of the Excel and the standard theory of Passive High Pass 
Filter 

4. The Excel can show the trend of the gain (in dB) and the 
Phase angle  (in Degree) or in Radian  

5. The teaching participants (Teacher/Lecturer and the 
Students) can use the simulator to study and pondering the 
attributes of the Filter by his/herself. 

 

Closing 

This paper hopefully can contribute to Science especially in the 
field of filter designing and control. This simulation can be used 
to teach the student in advance of this topic (Passive High Pass 
Filter) conveniently by the lecturer/teacher in their classes, or 
by the  Instructor in a vocational training center before doing 
the real laboratory work or experimentation; to cut the budget 
to buy the devices for underdeveloped countries. It can also be 
used widely in the classes that have adopted Active Learning 
Strategy, especially in countries that have implemented the 
teaching strategy of Active Learning For Higher Education 
(ALFHE), and the Low and middle-income countries, 
especially those who do not have the capability or budget to 
buy or to provide the devices to be used by their students. 
Hopefully, this paper will enable the teaching participants (the 
teacher/Lecturer or instructor) to run the teaching and learning 
process comfortably,  conveniently, and happily in the Covid-
19 Pandemic era. 

 

REFERENCES 

[1] “Passive filter circuits.” 
https://www.ibiblio.org/kuphaldt/socratic/output/filter.
pdf. 

[2] Dahlan R P Sitompul & Poltak Sihombing, 
“Designing Learning Media of Control Based on 
Micro Controller 8051 by Using the MCU 8051 IDE 
to Support 11\nthe Implementation of Active Learning 
in Higher Education-ALFHE (Active Learning for 
Higher Education),” Int. J. Electron. Commun. 
Instrum. Eng. Res. Dev., vol. 4, no. 3, pp. 9–14, 2014, 
[Online]. Available: http://www.tjprc.org/view-
archives.php?year=2014&id=16&jtype=2&page=3. 

[3] Poltak Sihombing & Dahlan Sitompul, “Designing a 
TTL Voltage Level Logic Probe by Using Common 
Anode Seven Segment \nDisplay and an Inverting 
Logic Gate on Proteus ISIS 7 Professional[8],” Int. J. 
Electron. Commun. Instrum. Eng. Res. Dev., vol. 4, 
no. 3, pp. 79–84, 2014, [Online]. Available: 
http://www.tjprc.org/view-
archives.php?year=2014&id=16&jtype=2&page=4. 

[4] D. R. S. Poltak Sihombing, “Designing A Media Of 
Active Learning (AL) Strategy Of Micro Controller 
8051 Multiple Interrupts Handling Teaching By Using 
The MCU 8051 IDE-Integrated Development 
Environment And Asem-51 In Supporting The 
Implementation Of Active Learning In Higher 
Educat,” Int. J. Appl. Eng. Res., vol. 10, no. 3, pp. 

SStart 
The 

Excel
Start the Excel 

InpuIt 
Input the variables of the PHPF and the Equations 

for the Gain (dB), and the Phase Angle in the 
appropriate columns of the Excel table 

Run the Excel 

Select the appropriate columns of the Excel 
Table to build the Bode Plot of the PHPF  

Analyze the Bode Plot and compare the 
result to the one obtained by ISIS Proteus  

Do you want to 
change the PHPF 
variables and run 

the simulation 

Yes 

No 

Stop 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 16, Number 8 (2021) pp. 645-650 
© Research India Publications. http://www.ripublication.com 

650 

5751–5763, 2015, [Online]. Available: 
http://www.ripublication.com/Volume/ijaerv10n3.htm
. 

[5] D. R. Manalu and D. R. P. Sitompul, “Developing 
learning media of teaching of 8051 microprocessor in 
data retrieval to support the ALFHE,” Internetworking 
Indones. J., vol. 9, no. 1, 2017. 

[6] D. R. P. Sitompul and S. D. Fadilla, “An active 
learning media of interfacing microcontroller 8051 To 
4X4 Keypad using MCU 8051 IDE and ASM-51,” 
ARPN J. Eng. Appl. Sci., vol. 13, no. 8, 2018. 

[7] D. R. P. Sitompul and P. Sihombing, “A teaching 
media of using the busy bit and SDCC in displaying 
character string on LCD in MCU 8051 IDE,” 
Alexandria Eng. J., 2016, doi: 
10.1016/j.aej.2017.01.037. 

[8] C. N. F. I. EXCEL, “COMPLEX NUMBER 
FUNCTIONS IN EXCEL.” 
https://engineerexcel.com/complex-number-functions-
in-excel/. 

[9] Professor pieter YK Cheung, “Reactance and 
frequency response.” [Online]. Available: 
http://www.ee.ic.ac.uk/pcheung/teaching/de1_ee/Lect
ures/Lecture 8 - Frequency Response (x2).pdf. 

[10] S. Implementation, “Tutorial on Using Excel 
Spreadsheet to Obtain Bode Plots and Nyquist Plots,” 
2010, [Online]. Available: 
https://pages.mtu.edu/~tbco/cm416/freqexcel.pdf. 

[11] Z. Aliyazicioglu, “Frequency Response of a Circuit 
Frequency Response of a Circuit.” 
https://www.cpp.edu/~zaliyazici/ece307/Frequency 
response of circuit.pdf. 

[12] RC High Pass Filter Explained. . 

[13] Electrical4U, “High Pass Filter: Circuit, Transfer 
Function & Bode Plot,” 2021. 
https://www.electrical4u.com/high-pass-filter/. 

[14] Dahlan Rp Sitompul & Poltak Sihombing, “The Use 
of MATLAB in Developing the Simulation of the 
Voltage Divider to be Implemented as a Media of 47 
Teaching in Class that has Adopted ALFHE (Active 
Learning for Higher Education) Teaching Strategy,” 
Int. J. Electron. Commun. Instrum. Eng. Res. Dev., 
vol. 4, no. 4, pp. 45–50, 2014, [Online]. Available: 
http://www.tjprc.org/view-
archives.php?year=2014&id=16&jtype=2&page=5. 

[15] Low Pass Filters and High Pass Filters - RC and RL 
Circuits. . 

[16] “Phase Difference and Phase Shift.” 
https://www.electronics-tutorials.ws/accircuits/phase-

difference.html. 

[17] “Phase Relationships in AC Circuits | Phase 
Difference | Phase Shift.” 
https://electricalacademia.com/basic-electrical/phase-
relationships-ac-circuits-phase-difference-phase-shift/. 

[18] “Tutorial: Draw and analyze/simulate a simple circuit 
in Proteus ISIS (HD).” 
https://www.youtube.com/watch?v=_qRtb8idz2c. 

[19] Excelfunctions.net, “The Excel IMABS Function,” 
excelfunctions.net, 2021. 
https://www.excelfunctions.net/excel-imabs-
function.html. 

[20] DAHLAN RP SITOMPUL & POLTAK 
SIHOMBING, “THE USE OF MICROSOFT EXCEL 
TO SIMULATE THE CHARGING CAPACITOR 
(C)\nTHROUGH A RESISTANCE (R), AND 
CALCULATING THE APPROPRIATE VALUE OF 
Τ\n(RC) OF 8051 MICROCONTROLLER RESET 
CIRCUIT,” Int. J. Electron. Commun. Instrum. Eng. 
Res. Dev., vol. 4, no. 2, pp. 137–148, 2014, [Online]. 
Available: http://www.tjprc.org/view-archives.php. 

[21] Exceljet.net, “Excel IMABS Function,” exceljet.net, 
2021. https://exceljet.net/excel-functions/excel-imabs-
function. 

 

 

 

 

 

 

 



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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.)
  >>
  /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




