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European foreword 

The text of document 51/1146/FDIS, future edition 3 of IEC 61332, prepared by IEC/TC 51 "Magnetic 
components, ferrite and magnetic powder materials" was submitted to the IEC-CENELEC parallel vote 
and approved by CENELEC as EN 61332:2017. 

The following dates are fixed: 

• latest date by which the document has to be implemented at 
national level by publication of an identical national 
standard or by endorsement 

(dop) 2017-09-23 

• latest date by which the national standards conflicting with 
the document have to be withdrawn 

(dow) 2019-12-23 

 

This document supersedes EN 61332:2005. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such 
patent rights. 

Endorsement notice 

The text of the International Standard IEC 61332:2016 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following note has to be added for the standard indicated : 

IEC 60401-3:2015 NOTE Harmonized as EN 60401-3:2016 (not modified). 
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Annex ZA 
(normative) 

 
Normative references to international publications 

with their corresponding European publications 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies. 

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), 
the relevant EN/HD applies. 

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is 
available here: www.cenelec.eu. 

 

Publication Year Title EN/HD Year 

IEC 60050-221 -   International Electrotechnical 
Vocabulary (IEV) - Chapter 221: 
Magnetic materials and components 

- -   
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
SOFT FERRITE MATERIAL CLASSIFICATION 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all 
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and in 
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses 
arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 61332 has been prepared IEC technical committee 51: Magnetic 
components, ferrite and magnetic powder materials. 

This third edition cancels and replaces the second edition published in 2005. This edition 
constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) deleted "c" rank from subclass from Table 3, because of too large power loss density; 
b) added  "a-wide" rank in subclasses PW3, PW4 and PW5 in Table 3; 

c) changed "B" of PW3 class from 100 mT to 200 mT; "B × f" and "power loss density" have also 
been changed; 

d) changed "B" of PW4 class from 50 mT to 100 mT; "B × f" and "power loss density" have also 
been changed. 
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The text of this standard is based on the following documents: 

FDIS Report on voting 

51/1146/FDIS 51/1155/RVD 

 
Full information on the voting for the approval of this International Standard can be found in the 
report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

A bilingual version of this publication may be issued at a later date. 
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SOFT FERRITE MATERIAL CLASSIFICATION 
 
 
 

1 Scope 

This document specifies classification rules for soft ferrite materials used in inductive 
components (inductors and transformers) fulfilling the requirements of the electronic industries. 

This document addresses the following issues for ferrite suppliers and users: 

• cross-reference between materials from multiple suppliers; 

• assistance to customers in understanding the published technical data in catalogues when 
comparing multiple suppliers; 

• guidance to customers in selecting the most applicable material for each application; 

• setting of nomenclature for IEC standards relating to ferrite; 

• establishing uniform benchmarks for suppliers for performance in new development of 
materials. 

The numerical values given in this document are typical values of the parameters (properties) of 
the related materials. Direct translation from the material specification into the core specification 
is not always easy or possible. 

Every detailed material and core specification should be agreed upon between the user and the 
manufacturer. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60050-221, International Electrotechnical Vocabulary – Chapter 221: Magnetic materials and 
components 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60050-221 apply. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

4 Classification 

4.1 Material classification 

Soft ferrite materials may be classified according to the following basic parameters: 

BS EN 61332:2017
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• initial permeability and relevant operation frequency and/or applicable maximum frequency; 

• initial permeability as a function of the temperature; 

• applicable maximum flux density and/or amplitude permeability; 

• power loss at a given frequency, temperature and flux density; 

• normalized impedance at a given frequency. 

4.2 Main classes 

Soft ferrite materials may be divided into three main classes identified by two letters as follows: 

• class IS materials are for use at AC low flux density as impedances in interference 
suppression (EMI) applications; 

• class SP materials are for use at low flux density in signal processing applications; 

• class PW materials are for use at high flux density (power application). 

4.3 Subclasses 

Each main class is divided into subclasses identified by two letters and a serial number. 

Ferrite manufacturers’ catalogues may indicate more than one class into which a material grade 
can fall, where desired. 

5 Soft ferrite material classes 

5.1 Materials used as impedances in interference suppression applications (IS class) 

These materials are mainly used in the shape of rods, tubes, beads, wide band chokes, bobbin 
cores and rings. The relevant subclasses are given in Table 1. 
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Table 1 – IS class ferrite materials 

Subclasses Frequencya Normalized 
impedanceb 

Initial permeabilityc Curie temperature 

  ZN µi TC 
 MHz Ω/mm  °C 

IS1 300 ≥ 50 < 100 > 300 

IS2a 
IS2b 300 ≥ 50 

≥ 40 100  to 2 000 200 to 300 

IS3a 
IS3b 100 ≥ 40 

≥ 30 100 to 2 000 100 to 250 

IS4a 
IS4b 30 ≥ 30 

≥ 20 100 to 2 000 100 to 250 

IS5a 
IS5b 10 ≥ 30 

≥ 20 2 000 to 6 000 100 to 250 

IS6a 
IS6b 3 ≥ 30 

≥ 20 2 000 to 6 000 100 to 150 

IS7a 
IS7b 1 ≥ 20 

≥ 10 2 000 to 6 000 100 to 150 

IS8a 
IS8b 1 ≥ 20 

≥ 10 6 000 to 10 000 100 to 150 

IS9a 
IS9b 0,5 ≥ 10 

≥ 5 10 000 to 15 000 > 100 

a The frequency is the measuring frequency of the normalized impedance. 
b Measured on a bead φ5 mm × φ2 mm × 10 mm and at a temperature of 25 °C. 
c µi is measured at ≤ 10 kHz, ≤ 0,5 mT. µi is for reference only, indicating typical values seen. µi is not a 

fundamental parameter for class IS materials. 

 

5.2 Materials used mainly in low flux density applications (B ≤ 5 mT) (SP class) 

These materials are mainly used in the shape of ring-cores, pot-cores, EP-cores, RM-cores and 
E-cores. The relevant subclasses are given in Table 2. 

BS EN 61332:2017
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Table 2 – SP class ferrite materials 

Subclasses Initial permeabilitya Relative loss 
factora 

Frequencyb Curie temperature 

  tanδ/µi  TC 

 µi ×10–6 MHz °C 

SP1 < 100 50 to 150 10 > 300 

SP2 100 to 400 20 to 30 1 > 250 

SP3 400 to 800 15 to 50 0,1 > 150 

SP4 800 to 1 200 1 to 10 0,1 > 120 

SP5 1 200 to 2 000 1 to 10 0,1 > 120 

SP6 1 200 to 2 500 2 to 7 0,1 > 150 

SP7 1 500 to 2 500 3 to 5 0,1 > 150 

SP8 2 500 to 3 500 2 to 10 0,1 > 130 

SP9 3 500 to 6 000 ≤ 15 0,1 > 120 

SP10a 
SP10b 

6 000 to 8 000 
6 000 to 8 000 

≤ 3 
≤ 10 

0,01 
0,01 

> 120 
> 120 

SP11a 
SP11b 

8 000 to 12 000 
8 000 to 12 000 

≤ 3 
≤ 10 

0,01 
0,01 

> 100 
> 100 

SP12a 
SP12b 

12 000 to 16 000 
12 000 to 16 000 

≤ 6 
≤ 20 

0,01 
0,01 

> 100 
> 100 

SP13 16 000 to 20 000 ≤ 20 0,01 > 100 

NOTE The size of the test core is φ10 mm × φ6 mm × 4 mm. 
 

a  µi and tanδ/µi are measured at 25 °C. 
b  The frequency is the measuring frequency for tanδ/µi. 

 

5.3 Materials used mainly in high flux density applications (PW class) 

These materials are mainly used in the shape of RM-cores, EFD-cores, ER-cores, ETD-cores, 
EER-cores, E-cores, PQ-cores, ring-cores and cores for planar applications. The relevant 
subclasses are given in Table 3. 
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Table 3 – PW class ferrite materials 

Subclasses fmax a f c,d B b μa 
c T Performance 

factor 
(B×f) 

Power loss 
(volume) 

Density d,e,f 

μi 
g 

 kHz kHz mT  °C mT×kHz kW/m3  

PW1a 
PW1b 

100 15 300 2 500 100 
4 500 

(300×15) 
≤ 100 

≤ 200 
3 500 to 

2 000 

PW2a 
PW2b 

200 25 200 2 500 100 
5 000 

(200×25) 
≤ 60 

≤ 150 
3 500 to 

2 000 

PW3a 
PW3b 

PW3a-wide 
300 100 200 3 000 

100 
100 

80 to 140 

20 000 

(200×100) 

≤ 350 

≤ 700 

≤ 450 

3 500 to 
2 000 

PW4a 
PW4b 

PW4a-wide 
500 300 100 3 000 

100 
100 

60 to 120 

30 000 

(100×300) 

≤ 350 

≤ 700 

≤ 350 

3 000 to 
1 400 

PW5a 
PW5b 

PW5a-wide 
1 000 500 50 2 000 

100 
100 

60 to 120 

25 000 

(50×500) 

≤ 100 

≤ 150 

≤ 150 

2 000 to 
1 400 

PW6a 
PW6b 

2 000 1 000 25 1 000 100 
25 000 

(25×1 000) 
≤ 100 

≤ 150 
1 400 to 800 

PW7a 
PW7b 

3 000 2 000 15 1 000 100 
30 000 

(15×2 000) 
≤ 100 

≤ 150 
1 400 to 800 

PW8a 
PW8b 

5 000 3 000 10 400 100 
30 000 

(10×3 000) 
≤ 100 

≤ 200 
800 to 400 

PW9a 
PW9b 

10 000 5 000 10 40 100 
50 000 

(10×5 000) 
≤ 200 

≤ 300 
400 to 40 

NOTE The size of the test core is φ25 mm × φ15 mm × 10 mm or smaller. 

a  fmax is the guide of applicable maximum frequency relevant to a given material subclass. 
b  B is the applicable AC peak flux density relevant to a given material subclass. These levels of B normally result in 

power losses in the ranges ≤ 300 kW/m3. In these ranges, a wide variety of sizes in the common shapes can be 
used in open air conditions without forced cooling. The use of higher flux densities in these subclasses will result 
in higher power losses which may often require additional cooling, or will be limited in open air with no forced 
cooling to the use of only smaller sizes from the common core shapes. 

c  µa is the amplitude permeability at the conditions of T, B and  f in Table 3.  µa is for reference only. 
d  Power loss should be measured at the conditions of T, B and  f in Table 3. These combinations of B and f are 

different than the preferred combinations according IEC 60401-3:2015, Table 2, where higher power losses than 
300 kW/m3 are assumed as well (see also footnote b above). 

e  Power loss is only referring to B as AC peak flux density and does not apply to situations where there is a 
combination of AC and DC flux density applicable in which power losses may be different. In these cases, it is usual 
that a critical parameter used for core selection is either 
1)  a saturation flux density at the intended maximum operating temperature (typically 100 °C to 120 °C); or 
2)  a maximum decrease in inductance with a specified DC flux density, AC flux density, temperature, and air gap 

in the core structure (the gap is defined by the dimension or by the inductance factor). 
f  Power loss only refers to the temperature of 100 °C, although there are some power ferrites available which are 

optimised for lower or higher operating temperatures than about 100 °C. 
g  µi is measured at ≤ 10 kHz, ≤ 0,5 mT. µi is for reference only, indicating typical values seen. µi is not a  fundamental 

parameter for class PW materials. 

 

BS EN 61332:2017



 – 10 – IEC 61332:2016  IEC 2016 

 

Bibliography 

IEC 60401-3: 2015, Terms and nomenclature for cores made of magnetically soft ferrites – Part 3: 
Guidelines on the format of data appearing in manufacturers catalogues of transformer and 
inductor cores 

 

____________ 

 

BS EN 61332:2017

http://dx.doi.org/10.3403/02991300U


This page deliberately left blank



BSI is the national body responsible for preparing British Standards and other 
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization 
products are published by BSI Standards Limited.

British Standards Institution (BSI)

About us
We bring together business, industry, government, consumers, innovators 
and others to shape their combined experience and expertise into standards 
-based solutions.

The knowledge embodied in our standards has been carefully assembled in 
a dependable format and refined through our open consultation process. 
Organizations of all sizes and across all sectors choose standards to help 
them achieve their goals.

Information on standards
We can provide you with the knowledge that your organization needs 
to succeed. Find out more about British Standards by visiting our website at 
bsigroup.com/standards or contacting our Customer Services team or 
Knowledge Centre.

Buying standards
You can buy and download PDF versions of BSI publications, including British 
and adopted European and international standards, through our website at 
bsigroup.com/shop, where hard copies can also be purchased. 

If you need international and foreign standards from other Standards Development 
Organizations, hard copies can be ordered from our Customer Services team.

Copyright in BSI publications
All the content in BSI publications, including British Standards, is the property 
of and copyrighted by BSI or some person or entity that owns copyright in the 
information used (such as the international standardization bodies) and has 
formally licensed such information to BSI for commercial publication and use.

Save for the provisions below, you may not transfer, share or disseminate any 
portion of the standard to any other person. You may not adapt, distribute, 
commercially exploit, or publicly display the standard or any portion thereof in any 
manner whatsoever without BSI’s prior written consent.

Storing and using standards
Standards purchased in soft copy format:

•  A British Standard purchased in soft copy format is licensed to a sole named 
user for personal or internal company use only.

•  The standard may be stored on more than 1 device provided that it is accessible 
by the sole named user only and that only 1 copy is accessed at any one time.

•  A single paper copy may be printed for personal or internal company use only.

Standards purchased in hard copy format:

•  A British Standard purchased in hard copy format is for personal or internal 
company use only.

•  It may not be further reproduced – in any format – to create an additional copy. 
This includes scanning of the document.

If you need more than 1 copy of the document, or if you wish to share the 
document on an internal network, you can save money by choosing a subscription 
product (see ‘Subscriptions’).

Reproducing extracts
For permission to reproduce content from BSI publications contact the BSI 
Copyright & Licensing team.

Subscriptions
Our range of subscription services are designed to make using standards 
easier for you. For further information on our subscription products go to 
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you’ll have instant access to over 55,000 
British and adopted European and international standards from your desktop. 
It’s available 24/7 and is refreshed daily so you’ll always be up to date. 

You can keep in touch with standards developments and receive substantial 
discounts on the purchase price of standards, both in single copy and subscription 
format, by becoming a BSI Subscribing Member. 

PLUS is an updating service exclusive to BSI Subscribing Members. You will 
automatically receive the latest hard copy of your standards when they’re 
revised or replaced. 

To find out more about becoming a BSI Subscribing Member and the benefits 
of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards 
publications on your intranet. Licences can cover as few or as many users as you 
wish. With updates supplied as soon as they’re available, you can be sure your 
documentation is current. For further information, email subscriptions@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision. 

We continually improve the quality of our products and services to benefit your 
business. If you find an inaccuracy or ambiguity within a British Standard or other 
BSI publication please inform the Knowledge Centre.

Useful Contacts
Customer Services
Tel: +44 345 086 9001
Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 345 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

BSI Group Headquarters

389 Chiswick High Road London W4 4AL UK

BSI Back Cover.indd   1 27/01/2016   14:20


	EN61332{2017}e.pdf
	Annex ZA(normative)Normative references to international publicationswith their corresponding European publications

	30327789-VOR.pdf
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Classification
	4.1 Material classification
	4.2 Main classes
	4.3 Subclasses

	5 Soft ferrite material classes
	5.1 Materials used as impedances in interference suppression applications (IS class)
	5.2 Materials used mainly in low flux density applications (B ≤ 5 mT) (SP class)
	5.3 Materials used mainly in high flux density applications (PW class)

	Bibliography
	Tables 
	Table 1 – IS class ferrite materials
	Table 2 – SP class ferrite materials
	Table 3 – PW class ferrite materials




<<
  /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




