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Abstract—This paper introduces a variable interleaving 
technique for photovoltaic cascaded DC-DC converters. A series 
rather than parallel connection of converters allows higher 
switch utilization and lower rating of components; however, they 
suffer from nonhomogeneous irradiations condition. Under 
partial shading conditions, the input power of all PV panel will 
not be the same and as a result the output voltage of each 
converter will not be identical. This causes system to operate in 
an asymmetric condition, in which, the conventional interleaving 
techniques are not capable of eliminating the DC link output 
voltage variations.  In this work, an interleaving algorithm is 
reported on cascaded DC/DC converters under asymmetric 
condition to  minimize the DC link output voltage variations. The 
effectiveness of this algorithm for cascaded DC-DC converters 
has been validated by simulation and Hardware-In-the-Loop 
tests. 

Keywords— photovoltaic (PV), Maximum power point tracking 
(MPPT), Incremental conductance (IncCond,) Variable 
Interleaving (VI), 

I.  INTRODUCTION  
    The global electrical energy consumption is rising and there 
is a steady increase in the demand for higher power capacity, 
efficient production, distribution and utilization of energy. 
Photovoltaic (PV) power supplied to the utility grid, as a 
renewable energy, is gaining more and more visibility, while 
the world’s power demand is increasing [1]. 
The power electronic technology has an essential role to match 
the characteristics of the PV generation units and the demand 
of the grid connections, including frequency, voltage, control 
of active and reactive power, harmonic minimization etc.; 
therefore, focus has been placed on new, cheap, and 
innovative converter solutions [2]. The cost of the grid-
connected converters is gaining more and more visibility and 
design of a cost-effective converter with a high efficiency has 
become of greater interest. In this regards, many research 
works have been done on different kind of topologies among 
the parallel and series configurations for PV systems.  
It has been revealed that there is a tradeoff between the cost 
and reliability for parallel and series converters. In parallel 
DC/DC converters configurations, in which each of them has 
its own MPPT, the reliability is higher than series connection. 
In the case of, e.g. partial shading on some panels or when a 
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Fig.1. PV String boost converter 

PV module is taken out (in case of damage or maintenance), 
the system is capable of working properly and the other 
converters will be able to follow their own MPPT to deliver 
the maximum power to the system. However; the parallel 
connected converters require high voltage fast recovery diodes 
and MOSFETs, which are at a performance versus cost 
disadvantage.  On the other hand, the cascaded connection of 
DC/DC converters allows the input-output voltage to be close 
to unity which leads to low voltage switches, diodes, inductors 
and capacitors. Efficiencies are close to 100% and converters 
can be small, light and low cost [3], [4].  However; under 
inhomogeneous irradiation, the power generated by each PV 
module and the output DC voltage becomes unbalanced [5].  
Unlike the parallel module integrated converters MICs, the 
interleaving techniques have not been studied well in series 
MICs.  
Fig.1 shows a prototype three PV string boost converter. The 
DC link voltage is the sum of the individual MICs, where the 
string voltage ripple can be reduced by properly interleaving 
between each MIC. As it is depicted in Fig. 2, the standard 
fixed 120• interleaving algorithm significantly reduces the DC 
link voltage ripple in comparison to the non-interleaved 
system. However; this traditional interleaving  



 

(a) 

(b) 
Fig.1. PV MIC output Voltages and DC link Voltage in (a) non-interleaved 

system and (b) Fixed-Interleaved system 
 
technique is suitable for three exactly identical systems, which 
is not always true for the PV string converters. Under partial 
shading conditions, the input power of all PV panel will not be 
the same and as a result the output voltage of each converter 
will not be identical. The PV power varies directly with the 
ambient conditions and the irradiance level [6], therefore, the 
outputs of the PV strings can differ from each other, which 
causes the output voltages to become unbalanced and the 
system then operates under asymmetric condition.  
The problem is to further minimize the DC link voltage ripple 
and consequently reduce the required DC link capacitance in 
cascaded systems especially under an asymmetric condition. 
The same issue for parallel connections was first addressed in 
[8] and a new variable interleaving algorithm was introduced. 
This  algorithm is employed here and extended to the cascaded 
DC/DC converters for PV applications under asymmetric 
conditions.  
This paper is organized as follows. In Section II, the variable 
interleaving algorithm in cascaded DC-DC converters is 
explained and the mathematical analysis is given to 
theoretically prove this technique. The system description and 
the simulation results are presented in Section III. The 
experimental results are demonstrated in Section IV. Section 
V presents the conclusions. 

II. VARIABLE INTERLEAVING ALGORITHM IN CASCADED 

DC---DC CONVERTER PV ARCHITECTURE 

A. Structure, Operation, and Steady-State Analysis 
In a series topology of per-panel DC-DC converters, a high-
voltage string connected to a single DC-AC inverter or a DC 
load results in the input-output voltage to be close to unity 
which leads to low voltage switches, diodes, inductors and 
capacitors, and obviously cheaper but also more efficient 
topology than parallel connections. The buck and boost 
converters are the  
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most efficient topologies for a given cost, as shown in [3]. 
Here, boost DC-DC converters have been employed.  
The PV power alters directly with the ambient conditions and 
the irradiance level, therefore, the outputs of the PV strings 
can differ from each other. Fig.3 shows the block diagram of 
the n cascaded MIC. At steady state, the same current DC 

passes through all the DC choppers, with the sum of their 
output voltages being the DC bus voltage (Fig.3). Let VPVi and 
IPVi (i=1,2,3,..,n), be the n operating points, thus the output 
voltages are: 
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      where                                  (4) 

 
Thus, the DC-bus voltage distribution on the converter 
modules depends on the weights of the individual PV powers 
in the global power provided 

,

B. Variable Interleaving Algorithm 
Fig. 4 depicts the output voltage waveform of the boost 
converter and its spectrum. The DC link voltage is the sum of 
the individual MICs: 

                                                        (5) 

The fundamental frequency component equals the switching 
frequency. Since the first harmonic has the highest amplitude 
and lowest frequency, it has most impact on the DC link 
voltage ripple and should be minimized. Under symmetric 
condition, in which the weights of the individual PV powers 
are equal, the first harmonic component in the DC link voltage 
can be completely eliminated in fixed phase interleaving as   

0.23 0.2301 0.2302 0.2303 0.2304 0.2305

140
150
160

V
o1

0.23 0.2301 0.2302 0.2303 0.2304 0.2305

140
150
160

V
o2

0.23 0.2301 0.2302 0.2303 0.2304 0.2305

140
150
160

V
o3

0.23 0.2301 0.2302 0.2303 0.2304 0.2305
400

450

500

Time

V
D

C

0.23 0.2301 0.2302 0.2303 0.2304 0.2305
120

140

160

180

V
o1

,2
,3

0.23 0.2301 0.2302 0.2303 0.2304 0.2305
450

450.5

451

451.5

Time

V
D
C



 

 
(a) 

Fig.4. Boost converter (a) DC output voltage and (

 

(a) 
Fig.5. DC Link Voltage First harmonic component und

and (b) asymmetric condition 

Fig.6. DC Link Voltage First harmonic component 
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According to Fig.4, the output v
boost DC/DC converter can be 

Where Ts is the switching perio
cycle. By using equations (7)
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TABLE I.  SYSTEM DESCRIPTION 

PV Parameters  Boost DC/DC Converter 
Parameters 

Voc(V) Isc(A) MPPT V Inductor 
(L) 

Capacitor 
(C) 

DC Bus 
Voltage 

37.6 8.63 30.5 0.3 mH 30μF 180V 

Fig.7. PV String #1,2,3 Irradiance Level 
 
Above derivations are not complex calculations and can be 
simply implemented and there is no need of using online FFT. 

III. SIMULATION VERIFICATION 

This section presents the simulation results of the classical 
three cascade topology of DC-DC MICs in order to validate 
the performance of the Variable Interleaving Algorithm and 
compare it with the traditional fixed interleaving method. 
Some simulations have been carried out in PSCAD [10], [11].  
In these simulations, three PV modules ISOFOTON-ISF245 
were used. Each PV module considered in this paper is made 
up of 60 PV cells connected in series providing an open circuit 
voltage (Voc)=37.6V and a short circuit current (Isc )=8.63 A 
[12], [13].  
Each PV generator is independently set in MPPT by the 
IncCond algorithm, under strongly and rapidly variable 
irradiance conditions [14]. The boost converters use PI-
regulators for the voltage control. The parameters of the 
system are listed in Table I and the switching frequency is 
50kHz.  
All the PV generators initially operating at MPPT, under equal 
irradiance levels, i.e., 1 = 2 = 3 = 1000 W m2. As 
an example the Irr2 decreases to 600W/m2 (Fig.7).  

                                              (28) 

 
According to above equation the Vo2 is decreased to: 

 and Vo1 and Vo3 are increased, 

which leads to the system operating in an asymmetric mode.  
Fig.8 shows the output voltages for each MIC and the DC 
Link output voltage, when no interleaving technique is 
applied. As it can be seen the ripple of the DC link voltage is 
very high.  
Fig.9 illustrates the output voltages when the fixed 
interleaving (  is utilized. 

The DC link ripple voltage in this mode is reduced in 
comparison with the pervious condition; however, it is not  

Fig.8. Output Voltages in no interleaved system 

Fig.9. Output Voltages with Fixed interleaved algorithm

Fig.10. Output Voltages and DC current with variable interleaving 
algorithm 

Fig.11. DC Link Voltage FFT with variable and fixed algorithm
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Fig.12. Hardware-in-the-Loop test system with Typhoon HIL system and AIX DSP and FPGA based controller 
 

 
Fig.13. Output dc voltage with fixed interleaved algorithm

 
completely eliminated. In Fig.10 the variable interleaving is 
implemented and, as it is demonstrated the DC link voltage 
ripple becomes very small and is approximately removed. Fig. 
11 shows the DC Link voltage FFT analysis. As it is 
illustrated the first harmonic component of the DC output 
voltage is completely eliminated. 

IV. TECHNIQUES HARDWARE-IN-THE-LOOP- TEST 
A Hardware-in-the-Loop test has been done to verify the 
performance of the algorithm.  Exactly the same test system 
used for PSCAD simulation has been emulated in the Typhoon 
HIL (Hardware-in-the-Loop testing equipment) [15]. The 
converter firing signals (Fs=30 kHz) are being generated in an 
external controller which is properly interfaced with Typhoon 
HIL via an interface board as shown in Fig. 12. Fig.13, 14 and 
15 demonstrate the DC link output voltage with two Fixed and 
one variable interleaving algorithm. 
 

 

 

Fig.14. Variable interleaved method output dc voltages 
 

Fig.15. Output dc voltage with variable interleaving algorithm



 

V. CONCLUSION 

In this study, a variable interleaving technique has been 
analyzed for cascaded DC/DC converters in PV application. 
The cascaded rather than parallel connection of DC/DC 
converters allows the input-output voltage to be close to unity 
which leads to low voltage switches, diodes, inductors and 
capacitors. Efficiencies are close to 99% and converters can be 
small, light and low cost.  However; under inhomogeneous 
irradiation, the power generated by each PV module and the 
output DC voltage become unbalanced.  
The goal is to  minimize the DC link voltage ripple and 
consequently reduce the required DC link capacitance in 
cascaded systems under an asymmetric condition. The same 
issue for parallel connections was first addressed in [8] and a 
new variable interleaving algorithm has been employed, 
studied and extended to the cascaded DC/DC converters for 
PV applications under asymmetric condition. It has been 
shown that the variable interleaving technique has  good 
performance in eliminating the DC link voltage ripple in case 
of asymmetry. 
 
REFERENCES 

[1] J. P. Benner and L. Kazmerski, “Photovoltaics gaining greater 
visibility,”IEEE Spectr., vol. 29, no. 9, pp. 34–42, Sep. 1999  

[2] Kjaer, S.B.; Pedersen, J.K.; Blaabjerg, F., "A review of single-phase 
grid-    connected inverters for photovoltaic modules," Industry 
Applications, IEEE Transactions on, vol.41, no.5, pp.1292, 1306, Sept.-
Oct. 2005 

[3] Walker, G.R.; Sernia, P.C., "Cascaded DC-DC converter connection of 
photovoltaic modules," Power Electronics, IEEE Transactions on, 
vol.19, no.4, pp.1130, 1139, July 2004  

[4] Vighetti, S.; Ferrieux, J.; Lembeye, Y., "Optimization and Design of a 
Cascaded DC/DC Converter Devoted to Grid-Connected Photovoltaic 
Systems," Power Electronics, IEEE Transactions on, vol.27, no.4, 
pp.2018, 2027, April 2012 

[5] Bratcu, A.I.; Munteanu, I.; Bacha, S.; Picault, D.; Raison, B., "Cascaded 
DC–DC Converter Photovoltaic Systems: Power Optimization Issues," 
Industrial Electronics, IEEE Transactions on , vol.58, no.2, pp.403,411, 
Feb. 2011 

[6] K. Ujiie, T. Izumi, T. Yokoyama, and T. Haneyoshi, ‘‘Study on dynamic 
and static characteristics of photovoltaic cell,’’ in Proc. Power Convers. 
Conf., Apr. 2---5, 2002, vol. 2, pp. 810---815. 

[7] Kadri, R.; Gaubert, J-P; Champenois, G., "Nondissipative String Current 
Diverter for Solving the Cascaded DC---DC Converter Connection 
Problem in Photovoltaic Power Generation System," Power Electronics, 
IEEE Transactions on , vol.27, no.3, pp.1249,1258, March 2012. 

[8] Jie Shen; Rigbers, K.; De Doncker, R.W., "A Novel Phase-Interleaving 
Algorithm for Multiterminal Systems," Power Electronics, IEEE  
Transactions on , vol.25, no.3, pp.741,750, March 2010 
doi: 10.1109/TPEL.2009.2034006 

[9] Robert W. Erickson, Dragan Maksimovic, " Fundamental of Power 
Electronics", Second Edition 2001 

[10] M. Mobarrez, M. Fazlali, M. A. Bahmani, T. Thiringer, “Performance 
and loss evaluation of a hard and soft switched 2.4 MW, 4 kV to 6 kV 
isolated DC-DC converter for wind energy applications,” IECON 2012, 
pp.5086,5091, 25-28 Oct.2012. 

[11] Kashani, M.G.; Babaei, S.; Bhattacharya, S., "SVC and STATCOM 
application in Electric Arc Furnace efficiency improvement," Power 
Electronics for Distributed Generation Systems (PEDG), 2013 4th IEEE 
International Symposium on , vol., no., pp.1,7, 8-11 July 2013 

[12] Villalva, M.G.; Gazoli, J.R.; Filho, E.R., "Comprehensive Approach to 
Modeling and Simulation of Photovoltaic Arrays," Power Electronics, 
IEEE Transactions on, vol.24, no.5, pp.1198, 1208, May 2009 

[13] K. H. Hussein, I. Muta, T. Hoshino, and M. Osakada, “Maximum photo-
voltaic power tracking: An algorithm for rapidly changing atmospheric 
conditions,” in Proc. IEE Proc.-Generation, Transmiss. Distrib., Jan. 
1995, vol. 142, pp. 59–64 
 

[14] http://www.isofoton.com/sites/default/files/255-black_usa__0.pdf 
 

[15] Babaei, S.; Kashani, M.G.; Bhattacharya, S., "Instantaneous fault current 
limiter for PWM-controlled Voltage Source Converters," Applied Power 
Electronics Conference and Exposition (APEC), 2014 Twenty-Ninth 
Annual IEEE , vol., no., pp.2286,2292, 16-20 March 2014. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


