
AN1299 Tuning Guide
This document describes the procedure and setup necessary for tuning the algorithm
described in AN1299 “Single-Shunt Three-Phase Current Reconstruction Algorithm for
Sensorless FOC of a PMSM” (DS01299).

1.1 CONFIGURING DUAL-SHUNT MODE
1. As the first step, the user needs to follow the tuning procedure for AN1078, which 

explains all of the steps required to get the Slide Mode Controller (SMC) running 
on a specific motor and hardware.

2. Once the application is running, import the following parameters from the AN1078
UserParms.h file, to the AN1299 UserParms.h. file.

TABLE 1-1: PARAMETERS TO BE IMPORTED FROM AN1078 TO 
 THE AN1299 UserParms.h FILE

Start-up Parameters #define LOCKTIMEINSEC

#define OPENLOOPTIMEINSEC

#define INITIALTORQUE

#define ENDSPEEDOPENLOOP

Motor Parameters #define POLEPAIRS

#define PHASERES

#define PHASEIND

#define NOMINALSPEEDINRPM

#define MINSPEEDINRPM

#define FIELDWEAKSPEEDRPM

Oscillator Parameters #define PLLIN

#define DESIREDMIPS

PWM and Control Timing Parameters #define PWMFREQUENCY

#define DEADTIMESEC

#define BUTPOLLOOPTIME

#define SPEEDLOOPFREQ

Slide Mode Controller Parameters #define SMCGAIN

#define MAXLINEARSMC

#define FILTERDELAY

Hardware Parameters #define VDD
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3. First, we will get AN1299 running in dual-shunt mode. Add the value of the shunt
resistors into the UserParms.h file. This resistor value is connected from the
three-phase inverter to Power Ground. As an example, consider using the
dsPICDEM™ MCHV Development Board. These resistors are as shown in
Figure 1-1.

FIGURE 1-1:

PI Coefficients #define DKP

#define DKI

#define DKC

#define DOUTMAX

#define QKP

#define QKI

#define QKC

#define QOUTMAX

#define WKP

#define WKI

#define WKC

#define WOUTMAX

ADC Scaling #define DQK

#define DQKA

#define DQKB

Field Weakening #define dqKFw0

#define dqKFw1

#define dqKFw2

#define dqKFw3

#define dqKFw4

#define dqKFw5

#define dqKFw6

#define dqKFw7

#define dqKFw8

#define dqKFw9

#define dqKFw10

#define dqKFw11

#define dqKFw12

#define dqKFw13

#define dqKFw14

#define dqKFw15

TABLE 1-1: PARAMETERS TO BE IMPORTED FROM AN1078 TO 
 THE AN1299 UserParms.h FILE (CONTINUED)
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AN1299 Tuning Guide
These are the shunt resistor values for dual shunt, and assuming they are both
of the same value, this value of 10 m is entered in the UserParms.h file as
follows:

4. After setting the values of the shunt resistors, enter the differential amplifier gain
used to amplify the two shunt resistors. It is assumed that both amplifiers have the
same gain, as shown in Figure 1-2.

FIGURE 1-2:

The value for UserParms.h is: 6.04K / (560 + 40.2) = 10.0633:

5. Once all parameters have been entered in the AN1299 source code, run the
application code in dual-shunt mode by commenting out the following line:

Make sure that the code runs as indicated in the AN1078 Tuning Procedure.
 2010 Microchip Technology Inc. DS70641A-page 3



1.2 CONFIGURING SINGLE-SHUNT MODE
1. Once the application code is running in dual-shunt mode, enable the single-shunt 

algorithm by defining the following in the UserParms.h file:

2. Enter the value of the IBUS shunt resistor in the UserParms.h file. This resistor
value is connected from the three-phase inverter to Power Ground. As the example
of using the dsPICDEM™ MCHV Development Board. This resistor is found as
shown in Figure 1-3.

FIGURE 1-3:

This is the shunt resistor value for single-shunt. Enter the value of 10 m to the
UserParms.h file as follows:

3. After setting the value of the single-shunt resistor, enter the differential amplifier
gain used to amplify the shunt resistor, as shown in Figure 1-4.

FIGURE 1-4:

The value for UserParms.h is: 6.04K / (560 + 40.2) = 10.0633:
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4. Now that we are done with hardware changes, we start tuning with MPLAB IDE.
Enable RTDM and DMCI in MPLAB IDE so that variables can be monitored in
real-time to ensure that the measured single-shunt current is not too noisy, and that
the minimum window for single-shunt measurement is wide enough to get a good
reading. This is enabled by default, as shown below.

5. We will monitor the three currents and IBUS as follows:

This is already set up in the UserParms.h file.

6. Enable running the motor only in open loop, so that the variables can be monitored,
and avoid stalling if currents are not measured correctly. To run the algorithm in
open loop, make sure the following is defined:

7. Download the code and run it with RTDM enabled. Refer to the AN1299 Demo
ReadMe (MCHV).pdf or AN1299 Demo ReadMe (MCLV).pdf file in the source
code archive file for the step-by-step instructions on how to run an enhanced demo
with RTDM communications.
After the start-up ramp, the software will remain in open loop; therefore,
estimated position and speed will not be used to control the motor.
Reconstructed currents IA, IB, and IC should look sinusoidal, as shown in
Figure 1-5. Some distortion may be present during zero crossing, but that is
normal.
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FIGURE 1-5:

The currents shown in Figure 1-5 are for a well-tuned system.
However, currents may be noisy, as shown in the following example plots in
Figure 1-6.

FIGURE 1-6:
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8. Notice the slider named tcrit can be tuned by knowing exactly what the OPAMP
slew rate and delay is, and then entering a value in seconds to the following define.
The value of 3.5E-6 is a good starting point, but you can tune this through
experimentation in order to remove the noise in Ia, Ib, and Ic.

9. Another method is to start tcrit with a value of zero, meaning there is no pattern
modification to measure single-shunt current, which will generate something like
Figure 1-7.

FIGURE 1-7:
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10. Then, start increasing this value until noise is no longer present. In the case of the
application note running with dsPICDEM™ MCLV and a Hurst motor, a value of
280 was needed to remove all noise from the reconstructed signals.

FIGURE 1-8:

Keep in mind that the larger the value of tcrit is, the more distortion will be
present in the voltage waveform, even if the currents look sinusoidal. This
voltage distortion leads to audible noise, which also needs to be minimized.
Once the optimal value of tcrit has been found, convert this value to seconds
using the following formula:
tcrit in seconds = tcrit / (MIPS * 2)
Therefore, if a value of tcrit = 280 has the best behavior, the following value
needs to be entered in UserParms.h:
SSTCRITINSEC = 280 / (40 MIPS * 2) = 3.5 µs 
(assuming the CPU is running at 40 MIPS)

11. Once SSTCRITINSEC has been set, enable closed loop by commenting the code
as follows:

Note: If any user parameter defines are changed, the project needs to be rebuilt 
and the DSC reprogrammed.
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12. Run the motor, and measure the currents running in closed loop mode. Put some
load on the motor to see the effect on the motor currents, which should appear as
shown in Figure 1-9.

FIGURE 1-9:

If noise is still present, try fine tuning the tcrit value in order to have more time
to measure the single-shunt current. This should allow the three-phase currents
to be reconstructed with minimum noise.
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1.3 TUNING PROCEDURE PROCESS FLOW CHART

Is Dual Shunt Running 
as AN1078?

Refer to AN1078 
Tuning Procedure 

to Tune Dual 
Shunt

No End

Run in Dual Shunt 
Mode, Refer to 
AN1078 Tuning 

Procedure

Import Parameters 
from AN1078 code 
to AN1299 code. 

See Table 1-1

Enter Shunt 
Resistor Values for 

Dual shunt mode

Enter Diff. 
Amplifier Gains for 
Dual Shunt Mode

Disable Single 
Shunt by 

commenting 
//#define 
SINGLESHUNT

Start

Enable Single 
Shunt by defining 

#define 
SINGLESHUNT

Enter Single Shunt 
Resistor Value

Enter Diff. 
Amplifier Gain

Yes

1

1

Enable RTDM by: 
#define RTDM

Monitor Currents:
#define SNAP1 Ia
#define SNAP1 Ib
#define SNAP1 Ic

#define SNAP1 Ibus

Enable Open Loop 
operation: #define 
OPENLOOPONLY

Are Ia, Ib and 
Ic noisy?

Adjust value of tcrit 
slider to remove 
noise and spikes

Calculate 
SSTCRITINSEC 

value from tcrit, 
enter value in 
UserParms.h

Enable Closed 
Loop by 

commenting: 
//#define 

OPENLOOPONLY

Yes

No

End
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Note the following details of the code protection feature on Microchip devices:
• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
 2010 Microchip Technology Inc.
Trademarks

The Microchip name and logo, the Microchip logo, dsPIC, 
KEELOQ, KEELOQ logo, MPLAB, PIC, PICmicro, PICSTART, 
PIC32 logo, rfPIC and UNI/O are registered trademarks of 
Microchip Technology Incorporated in the U.S.A. and other 
countries.

FilterLab, Hampshire, HI-TECH C, Linear Active Thermistor, 
MXDEV, MXLAB, SEEVAL and The Embedded Control 
Solutions Company are registered trademarks of Microchip 
Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, CodeGuard, 
dsPICDEM, dsPICDEM.net, dsPICworks, dsSPEAK, ECAN, 
ECONOMONITOR, FanSense, HI-TIDE, In-Circuit Serial 
Programming, ICSP, Mindi, MiWi, MPASM, MPLAB Certified 
logo, MPLIB, MPLINK, mTouch, Octopus, Omniscient Code 
Generation, PICC, PICC-18, PICDEM, PICDEM.net, PICkit, 
PICtail, REAL ICE, rfLAB, Select Mode, Total Endurance, 
TSHARC, UniWinDriver, WiperLock and ZENA are 
trademarks of Microchip Technology Incorporated in the 
U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated 
in the U.S.A.

All other trademarks mentioned herein are property of their 
respective companies.

© 2010, Microchip Technology Incorporated, Printed in the 
U.S.A., All Rights Reserved.

 Printed on recycled paper.

ISBN: 978-1-60932-344-8
DS70641A-page 11

Microchip received ISO/TS-16949:2002 certification for its worldwide 
headquarters, design and wafer fabrication facilities in Chandler and 
Tempe, Arizona; Gresham, Oregon and design centers in California 
and India. The Company’s quality system processes and procedures 
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, nonvolatile memory and 
analog products. In addition, Microchip’s quality system for the design 
and manufacture of development systems is ISO 9001:2000 certified.



DS70641A-page 12  2010 Microchip Technology Inc.

AMERICAS
Corporate Office
2355 West Chandler Blvd.
Chandler, AZ  85224-6199
Tel:  480-792-7200  
Fax:  480-792-7277
Technical Support: 
http://support.microchip.com
Web Address: 
www.microchip.com
Atlanta
Duluth, GA 
Tel: 678-957-9614 
Fax: 678-957-1455
Boston
Westborough, MA  
Tel: 774-760-0087 
Fax: 774-760-0088
Chicago
Itasca, IL  
Tel: 630-285-0071 
Fax: 630-285-0075
Cleveland
Independence, OH 
Tel: 216-447-0464 
Fax: 216-447-0643
Dallas
Addison, TX 
Tel: 972-818-7423  
Fax: 972-818-2924
Detroit
Farmington Hills, MI 
Tel: 248-538-2250
Fax: 248-538-2260
Kokomo
Kokomo, IN 
Tel: 765-864-8360
Fax: 765-864-8387
Los Angeles
Mission Viejo, CA 
Tel: 949-462-9523  
Fax: 949-462-9608
Santa Clara
Santa Clara, CA 
Tel: 408-961-6444
Fax: 408-961-6445
Toronto
Mississauga, Ontario, 
Canada
Tel: 905-673-0699  
Fax:  905-673-6509

ASIA/PACIFIC
Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon
Hong Kong
Tel: 852-2401-1200
Fax: 852-2401-3431
Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
China - Beijing
Tel: 86-10-8528-2100 
Fax: 86-10-8528-2104
China - Chengdu
Tel: 86-28-8665-5511
Fax: 86-28-8665-7889
China - Chongqing
Tel: 86-23-8980-9588
Fax: 86-23-8980-9500
China - Hong Kong SAR
Tel: 852-2401-1200  
Fax: 852-2401-3431
China - Nanjing
Tel: 86-25-8473-2460
Fax: 86-25-8473-2470
China - Qingdao
Tel: 86-532-8502-7355
Fax: 86-532-8502-7205
China - Shanghai
Tel: 86-21-5407-5533  
Fax: 86-21-5407-5066
China - Shenyang
Tel: 86-24-2334-2829
Fax: 86-24-2334-2393
China - Shenzhen
Tel: 86-755-8203-2660 
Fax: 86-755-8203-1760
China - Wuhan
Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xian
Tel: 86-29-8833-7252
Fax: 86-29-8833-7256
China - Xiamen
Tel: 86-592-2388138 
Fax: 86-592-2388130
China - Zhuhai
Tel: 86-756-3210040 
Fax: 86-756-3210049

ASIA/PACIFIC
India - Bangalore
Tel: 91-80-3090-4444 
Fax: 91-80-3090-4123
India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632
India - Pune
Tel: 91-20-2566-1512
Fax: 91-20-2566-1513
Japan - Yokohama
Tel: 81-45-471- 6166  
Fax: 81-45-471-6122
Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302
Korea - Seoul
Tel: 82-2-554-7200
Fax: 82-2-558-5932 or 
82-2-558-5934
Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857
Fax: 60-3-6201-9859
Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore
Tel:  65-6334-8870
Fax: 65-6334-8850
Taiwan - Hsin Chu
Tel: 886-3-6578-300
Fax: 886-3-6578-370
Taiwan - Kaohsiung
Tel: 886-7-536-4818
Fax: 886-7-536-4803
Taiwan - Taipei
Tel: 886-2-2500-6610  
Fax: 886-2-2508-0102
Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE
Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828 
Fax: 45-4485-2829
France - Paris
Tel: 33-1-69-53-63-20  
Fax: 33-1-69-30-90-79
Germany - Munich
Tel: 49-89-627-144-0 
Fax: 49-89-627-144-44
Italy - Milan 
Tel: 39-0331-742611  
Fax: 39-0331-466781
Netherlands - Drunen
Tel: 31-416-690399 
Fax: 31-416-690340
Spain - Madrid
Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
UK - Wokingham
Tel: 44-118-921-5869
Fax: 44-118-921-5820

WORLDWIDE SALES AND SERVICE

01/05/10


	1.1 Configuring Dual-Shunt mode
	1.2 Configuring single-shunt mode
	1.3 Tuning Procedure Process Flow Chart
	Corporate Office
	Atlanta
	Boston
	Chicago
	Cleveland
	Fax: 216-447-0643
	Dallas
	Detroit
	Kokomo
	Toronto
	Fax: 852-2401-3431
	Australia - Sydney
	China - Beijing
	China - Shanghai
	India - Bangalore
	Korea - Daegu
	Korea - Seoul
	Singapore
	Taiwan - Taipei
	Fax: 43-7242-2244-393
	Denmark - Copenhagen
	France - Paris
	Germany - Munich
	Italy - Milan
	Spain - Madrid
	UK - Wokingham
	Worldwide Sales and Service



<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


