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STPMC1 evaluation software

Introduction

STPMC1 evaluation software is a graphical user interface to read, configure and calibrate an
STPMC1 energy metering device, suitable for parallel and serial hardware interfaces.

The application has a unique work area where the user can read device registers and write
configuration and calibration parameters.

It is possible to configure application parameters (such as sensor sensitivity, crystal
oscillator frequency) to calculate measured energy, current and voltage.

Data acquisition can be customized to read either a single or a certain number of data
samples from the device. Read data can be output in table format and saved to an Excel file.

Two wizard tools are provided to guide the user during the application design and
automatically calibrate the device.

At any time it is possible to save current session data in a project, to open an existing project
or to create a new project.

Figure 1. STPMC1 evaluation software screenshot
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Introduction

1.1

1.2

1.3

Introduction

Prerequisites

This evaluation software is a Windows® based application and requires .NET framework
2.0.

It is possible to download and install this framework for free from www.microsoft.com.

Hardware programmer

The STPMC1 evaluation software can be used with either a parallel or a serial hardware
interface.

The parallel interface is provided free of charge with any STPMC1 demonstration board.

The serial interface, also providing galvanic isolation, is available as a separate
demonstration board with the code STEVAL-IPEO05V1.

To communicate with the device through the evaluation software it is necessary to connect a
hardware programmer to both the PC and to the demonstration board, and then the
demonstration board must be powered on.

Recommended reading

This document only concerns evaluation software.
More details on the STPMC1 device can be obtained from the datasheet.

Before reading this document, please read carefully:
® STPMC1 datasheet

® AN3254 application note

® AN3398 application note.
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2.1
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Application setup

Software setup

The setup file guides the user through the software installation. Double click on the setup file
to start installation (Figure 2) and follow the guided process.

Figure 2.

Welcome

i Setup - STPMC1 Evaluation Software E]

Welcome to the STPMC1
Evaluation Software Setup Wizard

Thiz will inztall STPMCT Evaluation Software 2.0.0 on your
computer,

[t is recammended that you close all ather applications befare
continuing.

Click Mest to continue, or Cancel to exit Setup,

MNeswt » ][ Cancel
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Getting started

To start working with an STPMC1 demonstration board, follow the steps below:
Connect the demonstration board to the parallel hardware programmer or to the serial

1.

ok 0D

programmer (STEVAL-IPEO05V1)

Connect the programmer to the PC through a parallel or serial cable
Power on the demonstration board (and eventually the serial programmer)
Open STPMC1 Evaluation Software

Select the menu Option - Interface - Parallel or Serial according to the chosen
hardware programmer (see Section 4.2)

Configure the application parameters selecting Option - Configuration menu (see
Section 4.2)

The user is now ready to Read, Write (see Section 5.5) or Calibrate the application
(see Section 4.3).
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4 Application menu

4.1 File

From the “File” menu it is possible to:
® Open: open an existing .stpm file with configuration parameters
® Save: save the configuration in the current .stpm file
® Save as: save a new .stpm configuration file containing:
—  Configuration bits
—  Application parameters (see Section 4.2 below)
e Exit: quit the application.

4.2 Options

® Interface: to open the communication with the device, select the proper hardware
interface:

—  Parallel” for the parallel hardware interface coming with the demonstration board
—  Serial” if STEVAL-IPE005V1 is used.
® Configuration:
This form allows the application and the 10 port configuration. Use the “OK” button to save
and close the form, “Apply” to save only and “Cancel” to exit without applying changes.

— Application: to correctly transform data coming from the device into meaningful
values it is necessary to configure the basic parameters of the board, like resistors
of the voltage divider, current sensor sensitivity, voltage and channel amplification
gains as set for the companion chip STPMSx. The user can either select an
existing demonstration board or put the value for their specific design.

Figure 3. Configuration - Application tab

@ Configuration E]@

ni o | STPMCI

Select Evaluation Board
STEVALAPEOD10V1 + STEVALIPEOOT4V] ||

of fill your application parameter

Ks  Current Sensor Sensilivity 1.4 mv/a
R1  Waoltage Divider Resistor 660000 Ok
R2 Voltage Divider Resistor 470 Ohm
& Curent channel gain 16

AU Voltage channel gain 2

f CLK. Crystal Oscillstor 4194304 [w|Hz
Wief  Vollage Reference 1.23| ¥
oe ) oy ) [comen

— 10:in this tab the user selects the ports for the hardware interface connection.
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Figure 4. Configuration - 10 tab

% Configuration E]@

Appicatin 10| STRMCT|

SeiidlPot | COM1
BaudRate | 19200

El=]

ParalelPot | LPT1

[<]

[ox  J[ aeow J[ Conce |

— STPMC1: in this tab all the internal device parameters with their values are
reported.

Figure 5. Configuration - STPMC1 tab

@ Co nfiguration E] @
| Application | 10| STPMCT |
Parameter Walue Description
Deneray | 1048575 Eniercy reaishes lenoth 220
Difreqg 4036 Frequency register length 2™12
Du | 4035 Voltage register length 2712
Di 5536 Curent register length 2716
Drizum 4096 Sum | register length 2712
poc - B5h36 DC voltage register length 2°16
kint 0818 Integrator gain at 50 Hz
edif -0,51 K Differentiator gain at 50 Hz
kint_comp 1.004 Decimation filter gain
Dud .1311]?2 Intemal parameter 2™17
Dint . E5536 Intemnal parameter 2716
Dirtp 32768 Intemal parameter 215
ok J[ seeb ][ Cancel

4.3 Tools

4.3.1 Design wizard

This tool helps the application design and is a preliminary step of the calibration process. By
setting the application parameters and selecting a design method, all the ratings of the
meter are calculated.
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Figure 6. Application design

@ Application Design E]@
Application Parameters Design Method
Clentsensa CT -Shunt | (%) K5 and B2 constant to calculate A
(O R and B2 constants to calculate Ks
e ok =0 Kz  Curent senzor senzitivity 1.4 mivid
IL Maminal Current 5 F1  Target Yolage divider resiztor B18218 Ohm
L Momingl Frequency 50| Hz R1  Actual Volage divider resistor B58233 | Ohm
R2 ‘“oltage divider resistor 470 Ohm
P Target constant pulze 128000 | pulzesfkiwh
. Output
Crystal Dzcillator 4194304 v | Hz f frequency at LED &2 PL 40,89 Hz
Wref Woltage Reference 1230w f frequency at LEDy (3 Tk 3556 Hz
A Cunent Ch Gain 15 P Stepper motor pulzes freq 2000 pulsesdkiwh
Wmax  Marimumn voltage E10| W
Al Yaoltage Ch, Gain 2 :
Imax  Maximum curment 39| A
Al L1 P Imiry Minimurn Current 2.3m | A
Hu Yoltage register value 3FE | HEX
=i Current register value A3D | HE=
[ ak. l [ Apply ] [ Cancel ] Go Ta Calibration

The user is asked to input the current sensor type (CT/Shunt or Rogowski Coil), the
calibration working point (nominal voltage, current and frequency of the line), some board
parameters, and the target value of P (number of pulses per kWh from the LED pin). If the
PM configuration bit of the STPMCH1 is set, it is necessary to check the PM check box.

If a demonstration board has been selected in Configuration Form - Application tab, the
board parameters are filled automatically with the default data for that board.

After this, the choice of a design method is required to calculate one of the analog front end
components. A target value is suggested for this component, and its real value should be
chosen as close as possible to it.

Once all these data are input, the “Output” section gives information on the meter ratings,
like output frequencies, voltage and current maximum ratings and target values of RMS
registers at specified load.

Use the “OK” button to save and close the form, “Apply” to save only and “Cancel” to exit
without applying changes.

The “Go To Calibration” button opens the calibration wizard form, if a hardware interface is
selected.

Calibration wizard

To open the calibration wizard it is necessary to have the board connected (through
“Option”-"Interface" menu) and powered on.

The calibration wizard consists of four steps. In the first, shown in Figure 13, the user must
fill the board parameters and the working point for calibration. If either PM or HSA bits are to
be set in STPMC1, the user must check the corresponding check boxes.
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Figure 7.  Calibration wizard - Working point setting

% Calibration Wizard g@

‘wiorking Point 5 etting

Fleaze zelect parameters below to start calibration.

Current sensor CT - Shunt v

WL Mominal Yoltage 2300

IL Mominal Cumrent 5

L Mominal Frequency 80| Hz

P Target constant pulse 138000 pulzes/kwh
Cryztal Oscillatar 4134304 v Hz

Wref Woltage Reference 1,23 W

Al Current Ch. Gain 16

Au Waolage Ch, Gain 7

Frecizion heter Phd

High Speed Senzor Clock  [] HE&

In the second step (Figure 8), the user must select a design method, as to achieve
calibration it is necessary to choose mutually compatible sensor sensitivities for voltage and
current.

Figure 8. Calibration wizard - Design method

% Calibration Wizard g@

Design method

It iz possible ta uze bwo different algarithms
to calculate the parameters to be uged during the calibration:

(%) Kz and B2 constant to calculate B

() A1 and B2 constants to calculate Ks

where R1, R2 are the voltage divider resistor
arid K3 is the current sensor sensitivity,

Ks 14| myZA
R2 470 Ohm

Accarding to the algarithm chosen, nest calibration step will praduce
the value of sensor Kz or resistor R to be mounted on the measure
board to achieve calibration.

T ——

The third step resumes some of the board parameters and some target output at the
selected load: the frequency of the LED pin and the hexadecimal values of RMS voltage and
current reading.
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Figure 9. Calibration wizard - Target values

% Calibration Wizard g@
Target Walues

f frequency at LED 4408 Hz

Kz  Cument sensor sensitivity 1.4 m/ih

F1  %aoltage divider resistor B58293  Ohm

F2 “oltage divider resistor 470 Ohm

#u o Woltage register value 405 HE=

®i o Cument register value AFS HEx

Paower off the board and mount a resistor with resistance
az cloze as pozsible to the target A1

R1  Actual value mounted Ohm
| T

Filling the actual component (R1 or Ks according to the design method) mounted on the
board allows a later correct calculation of voltage, current and energy values.

The last step, in Figure 10, requires the board to be connected with the selected load.

Figure 10. Calibration wizard - Calibration

% Calibration Wizard g@

Calibration

Select the phases to calibrate, the tumber of samples to average
and the delay between readingz then press 'Calibrate.

[] R-phase Samples |50 Ea
L] S-phase Delay [ms] |50 ]
[] T-phase =

[ M-phaze Curent

It is advisable to apply the voltage to all phases and the load current to one phase at a time
for calibration, but it is also possible to select all phases and calibrate them all at once.

The choice is left to the user.

According to the choice above, the user should check the check boxes related to the phases
to calibrate, select the number of samples to average and the delay between samples.
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Pressing the “Calibrate” button starts the calibration procedure consisting of:

® Writing device configuration bits and setting calibrators in the middle of the range

® Reading and averaging samples

@ Calculating the calibrators to reach the target measure calculated above.

Once the calibration process is completed correctly (Figure 11), it is possible to write, in the
shadow memory, the calibrators or to calibrate next phase selecting the proper check box

and pressing “Calibrate” again. The process can be repeated for each of the three phases
and the neutral current.

Figure 11. Calibration wizard - Calibration complete

% Calibration Wizard g@

Calibration

Select the phazes to calibrate, the number of samples to average
and the delay between readings then press "Calibrate’.

R-phase Samples |50 £
[ S-phase Delay[ms] (50 =
[] T-phass

] M-phase Current
[ ]
Calibration results:

R phase Ci = 1001001101
R phage Cu = 1100010011

[ <Back |[ ‘wiesHL |

To close the process press “Write SHL” to write all calibrators in shadow memory and return
to the main form.

If the calibrators are out of range the user is asked to go back and modify the board
parameters and/or the constant pulse to achieve calibration.
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Application work area

The application work area is divided into several read/write sections logically grouping all
device relevant information.

In this way device status and all registers’ readings are always available to the user at a

single glance.

Figure 12. Application work area

7% STPMC1 Evaluation Software

S

[] FUMP  [] PRECHARGE
[JFrD [] 1560
Command
Fieadingz
2

Interval

500

[«

.<.’

[ Continuous

[ Samples

File  ©ptions  Tools  Help
Aotive WE Ative Fund Reactive
R R R
=1 & 5
T T T
3ph 3ph 3ph
F FPhaze Status 5 Phase Status
Oer Ouw e [Ouw
Oecr OzRC FlBee: [1=oc
COerr  [OLow O eFR [ LOw
[ sigh [ MaH ] 51GN [] MaH
Commnon Status Comman
et [CIPHR [CIPIN DCY
OecF [ ews [ecs

Slmz
[FEEER" BERE™ [fE=E
FISIEN [Flinin [FliEIE i Fhes=Delai
tode Signals SR delay
[ BaNk [ wE Fi->T delay

] )

i}

T Phase Status

CJBL [JUN
CJBcF [ zRC
O erR [ LOw

] sIGN [] N&H

Freg

T L Yo

Configurators

[ MDIv
[ Hsa
[] &PLD
[ &PL1
[] Tcs
[ FRs
] FUND

[] cikD
[ oM
[ CiNz
[ ciNa
[ CIN4
[] Ik
[] ciug
[ CiNz
[] EMH

[] cceo
[J ccet
[J coez
[] cces
[] cces
[] cces
[] cces
[J cce7
[] cPe

[] crco

]

E=a

[ &RT
[ MsEF
[ 4Bs0
[] 4Bs1
[] LTCHD
[ LTCHT
[ kMoTO
[ KMOTA

[] cRo
[ oRi
[ cRz
[] cRa
[ CIR4
[ cRs
[J ciRs
[ oR?

[ cvRo
[ Rl
[ Rz
[] cvR3
[ cvR4
[] cvRs
[ cvRe
[ tvR?
[] cPRO
[ crR1
[] crRz2
[] cPR3

ult)

[ Lvs
[ svso
[ svs1
[] svs2
[] sCLP
[ PM
[ FR1
[ coan

[] ciso
[ cist
[ cisz2
[ cis3
[] cis4
[] ciss
[ cise
[ cis7

[] ovso
[ cvst
[ ovs2
[] ovsa
[ ovsd
[ tvss
[ cvse
[ ovs7?
[] cPso
[] crst
[ crs2
[ cPs3

Current ACC

[ cea
[J ccaz
[J cras
[] crad

[] Ccas
[] ccas
[J ccar
[ cras

[J ato
o
otz
[ ors
[JoTs
[ ots
[Jote
otz

[J cvTo
[ o1
[ 12
[] V13
[ VT4
[ V15
[ o6
[ cvr?
[] cPTD
[ cPT1
[J cr12
[ crT3

Calculated values

In the top most section of the work area there are all the data calculated from the device

registers, like:

® active, reactive and active fundamental energies for each phase and as three-phase

sum

® RMS and instantaneous values of voltage and current

® current accumulators (in case of bad frequency line).
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5.2

5.3

Note:

5.4

Note:

Other calculated parameters are shown in the “Common” and in the “Phase Delay” groups:
® DC value of N-channel voltage input

e line frequency

e sum of RMS currents

® StoRandRtoT phase delays.

All calculation formulas can be found in the AN3254 application note.

Status bits

There are four group-boxes (R-Phase status, S-Phase status, T-Phase status, Common
status) showing the device status bits contained in:

® DAR register for R-Phase status

® DAS register for S-Phase status

® DAT register for T-Phase status

® DAP+DRP registers for Common status.

These bits are read only and are automatically updated every time the device is read.

Mode signals

The Mode signal group-box shows the device mode signals.

This is a read/write area: the mode signals are updated every time the device is read. To set
or clear these bits, the user should respectively check or uncheck the related check box,
then right click and click on the “Write” button. One mode signal is written at a time.

The mode signal check boxes are automatically updated every time the device is read.

When the user selects “Write SHL” (write to shadow memory) or “Write OTP” (write
permanently to OTP memory), the software manages, by itself, the mode signal to perform
these operations.

Configurators

In the configurators’ area all device configuration bits can be read and written.

These bits are automatically updated every time the device is read. To set or clear a
configuration bit, the user should respectively check or uncheck the related check box, then
use the button “Write SHL” or “Write OTP” from the Command area to respectively write
temporarily or permanently all the configurators.

All the configuration bits are written at the same time.
The TSTD bit is disabled and can be set only through the “Lock” button.
CHK bit is a read only bit.

If the PM bit is set, the bits are automatically arranged to append the calibrators' extenders
to the corresponding phase.
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Command area

The command buttons to read, write, reset and lock the device are in this area.

For details on these operations please refer to the STPMC1 datasheet.

Read

It is possible to read the device a single time or continuously by checking/unchecking the
“Continuous” check box. For a single reading, a default value of two register readings is set
in the “Readings” numeric text box, in order to have at least two data to correctly compute
energy values. It is also possible to set the time (in ms) between two readings through the
“Interval” numeric text box. Pressing the “Read” button performs the device reading.

Samples read

To perform a samples’ reading it is necessary to check the “Samples” check box and then
press the “Read” button. It is possible to choose:

® the number of samples (“Readings” numeric text box)
o the delay between samples’ reading in ms (“Delay” numeric text box)

e if reading starts from first group of registers or from later groups (“Start Group” numeric
text box)

® the number of groups to read (“Groups” numeric text box)

® the number of registers to read in each group (“Registers” numeric text box).

The default values are set to read the whole device memory content.

After completion of a sample reading, a form (in Figure 13) is opened displaying in a grid all
the data taken from the registers and the corresponding energy values in two different tabs.

Figure 13. Samples read form

% Samples Reading g@
Filker  Export Data
Samples | Values
3ph_S_BIL | 3ph_S_BCF | 3ph S_BFF | 3ph_5_SIGM | 3ph_S_PHR | 3ph_S_PHS | 3ph S_PHT | 3ph_S_HLT | 3ph_S_PIN | 3ph_S_BCS ||»

b0 1 1 1 1 il il il 1 1

1 11 1 1 1 1 1 1 1 1 1

2 |1 1 1 1 1 1 1 1 1 1

31 i 1 il 1 i i i 1 il

4 1 il 1 1 1 il il il 1 1

5 11 1 1 1 1 1 1 1 1 1

6 1 1 1 1 1 1 1 1 1 1

7o i 1 il 1 i i i 1 il

8 1 il 1 1 1 il il il 1 1

9 1 i 1 1 1 i i i 1 1

m 1 1 1 1 1 1 1 1 1 1

1 |1 i 1 il 1 i i i 1 il -
< >

Is it possible to export these data in an Excel file through the “Export Data” menu or to filter
the columns using the “Filter” menu. In this case the filter form in Figure 14 is opened to
allow the user to select which data is displayed in the grid.
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Figure 14. Filter form

@ Samples Data Filter E]@

Aclive Energy | Active Energy Reactive Momentary Curent FPhase

Al Status bits ‘wide Band Fundamental Energy Walues RMS Vahues Accumulators Elapsed
>l O O O a O d O O a
3ph (]
R-ph O
S-ph O ) ]
T-ph O
N-ph O

[ aepy | ceman [ sean ][ cancal |
5.5.3 Write to shadow memory latches

The “Write SHL” button allows to write temporarily all the bits set in the Configurators area.

5.5.4 Write to OTP memory

The “Write OTP” button allows to write permanently all the bits set in the Configurators area.
A proper voltage source should be connected to the device VOTP pin.

5.5.5 Reset

The “Reset” button performs a software reset of the device.

5.5.6 Lock

The “Lock” button locks the device writing the TSTD bit. Once the device is locked, it is no
longer possible to write it or to access mode signals.

5.6 Panel

In the middle of the work area a panel displays application messages and registers read
from the device.
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Table 1. Document revision history
Date Revision Changes
17-Nov-2011 1 Initial release.
20-Dec-2011 2 Modified: framework 4.0 ==> framework 2.0 Section 1.1 on page 3.
16/17 Doc ID 022451 Rev 2 17




UM1488

Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2011 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com

IYI Doc ID 022451 Rev 2 1717




	Figure 1. STPMC1 evaluation software screenshot
	1 Introduction
	1.1 Prerequisites
	1.2 Hardware programmer
	1.3 Recommended reading

	2 Application setup
	2.1 Software setup
	Figure 2. Welcome


	3 Getting started
	4 Application menu
	4.1 File
	4.2 Options
	Figure 3. Configuration - Application tab
	Figure 4. Configuration - IO tab
	Figure 5. Configuration - STPMC1 tab

	4.3 Tools
	4.3.1 Design wizard
	Figure 6. Application design

	4.3.2 Calibration wizard
	Figure 7. Calibration wizard - Working point setting
	Figure 8. Calibration wizard - Design method
	Figure 9. Calibration wizard - Target values
	Figure 10. Calibration wizard - Calibration
	Figure 11. Calibration wizard - Calibration complete



	5 Application work area
	Figure 12. Application work area
	5.1 Calculated values
	5.2 Status bits
	5.3 Mode signals
	5.4 Configurators
	5.5 Command area
	5.5.1 Read
	5.5.2 Samples read
	Figure 13. Samples read form
	Figure 14. Filter form

	5.5.3 Write to shadow memory latches
	5.5.4 Write to OTP memory
	5.5.5 Reset
	5.5.6 Lock

	5.6 Panel

	6 Revision history
	Table 1. Document revision history



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


