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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESAS APPLICATION NOTE

R8C/25 Group

Timer RB in Timer Mode

1. Abstract

This document describes how to set up and use the timer RB in timer mode on the R8C/25 Group device.

2. Introduction

The application example described in this document is applied to the following:

* MCU: R8C/25 Group
* XIN clock: 20 MHz

This program can be used with other R8C/Tiny Series which have the same SFR (special function register) as the
R8/25 Group. Check the manual for any additions and modifications to functions. Careful evaluation is
recommended before using this application note.
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R8C/25 Group
Timer RB in Timer Mode

3. Applications

3.1 Timer RB
Timer RB is an 8-bit timer with an 8-bit prescaler.

The prescaler and timer each consist of a reload register and counter. The reload register and counter are allocated
at the same address (refer to Table 3.1 Timer Mode Specifications for access to the reload register and counter).
Timer RB has timer RB primary and timer RB secondary as reload registers.

The count source for timer RB is the operating clock that regulates the timing of timer operations such as counting

and reloading.
Figure 3.1 shows a Block Diagram of Timer RB.

Timer RB has four operation modes listed as follows:
 Timer mode:
< Programmable waveform generation mode:

« Programmable one-shot generation mode:
« Programmable wait one-shot generation mode:

The timer counts an internal count source (peripheral
function clock or timer RA underflows).

The timer outputs pulses of a given width successively.
The timer outputs a one-shot pulse.

The timer outputs a delayed one-shot pulse.

Reload

3} register

Reload
register

register

Timer RB interrupt

Counter (timer RB)

) register
TCK1 to TCKO bits TCKCUT bit
= 00b
fl
fg =9iby Counter
Timer RA underflow i—lObO TRBPRE register
f2 _=11b 4 (prescaler)
TCSTF bit
Input polarity
TNTO pin O i} Digital filter selected to be one
edge or both edges

I
INTOPL bit

TMOD1 to TMODO bits
=01b, 10b, 11b

INTOEN bit
TOCNT =0

(Timer)

TMOD1 to TMODO bits
=10b or 11b

TOSSTF bit

TNTO interrupt
|-
»

select
INOSEG bit INOSTG bit

TOPL=1

TRBO pin &
~ O— P3_1 bit in P3 register
TOCNT =1

TCSTF: Bit in TRBCR register

TOSSTF: Bit in TRBOCR register

TOPL, TOCNT, INOSTG, INOSEG: Bits in TRBIOC register

TMOD1 to TMODO, TCK1 to TCKO, TCKCUT: Bits in TRBMR register

o—Q
Toggle flip-flop CK g
Q

CLR

\_@ TCSTF bit
TMODL to TMODO bits

=01b, 10b, 11b

TOPL=0

Figure 3.1 Block Diagram of Timer RB
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3.2 Timer Mode

In timer mode, a count source which is internally generated or timer RA underflows are counted (refer to Table
3.1). Registers TRBOCR and TRBSC are not used in timer mode.

Figure 3.2 shows Registers TRBCR and TRBIOC in Timer Mode, and Figure 3.3 shows Registers TRBMR,
TRBPRE, and TRBPR in Timer Mode.

Table 3.1

Timer Mode Specifications

Iltem

Specification

Count sources

f1, f2, f8, timer RA underflow

Count operations

* Decrement

» When the timer underflows, it reloads the reload register contents before the
count continues (when timer RB underflows, the contents of timer RB primary
reload register is reloaded).

Divide ratio

1/(n+1)(m+1)
n: setting value in TRBPRE register, m: setting value in TRBPR register

Count start condition

1 (count starts) is written to the TSTART bit in the TRBCR register.

Count stop conditions

* 0 (count stops) is written to the TSTART bit in the TRBCR register.
* 1 (count forcibly stops) is written to the TSTOP bit in the TRBCR register.

Interrupt request
generation timing

* When timer RB underflows [timer RB interrupt].

TRBO pin function

Programmable I/O port

INTO pin function

Programmable 1/0O port or INTO interrupt input

Read from timer

The count value can be read out by reading registers TRBPR and TRBPRE.

Write to timer

» When registers TRBPRE and TRBPR are written while the count is stopped,
values are written to both the reload register and counter.

* When registers TRBPRE and TRBPR are written to while count operation is in
progress:
If the TWRC bit in the TRBMR register is set to 0, the value is written to both the
reload register and the counter.
If the TWRC bit is set to 1, the value is written to the reload register only.
(Refer to 3.3 Timer Write Control during Count Operation.)

REJO5B0831-0100/Rev.1.00
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Timer RB Control Register
b7 b6 b5 b4 b3 b2 bl b0

Symbol Address After Reset
TRBCR 0108h 00h
Bit Symbol Bit Name Function RW
TSTART Timer RB count start bit® 0 : Count stops RW
1: Count starts
Timer RB count status flag® [0 : Count stops
TCSTF 1 : During count® RO
Timer RB count forcible stop |[When this bitis setto 1, the count is forcibly
TSTOP bit®: 2 stopped. When read, its content is 0. RW
— Nothing is assigned. If necessary, setto 0.
(b7-b3) |When read, the contentis 0. -

NOTES:

been acknow ledged.

b7 b6 b5 b4 b3 b2 bl b0

LODAelofelo]  symba

Timer RB I/O Control Register

1. Referto 3.4 Notes on Timer RB.

2. When the TSTOP bitis setto 1, registers TRBPRE, TRBSC, TRBPR, and bits TSTART and TCSTF, and the TOSSTF bit
in the TRBOCR register are set to values after a reset.

3. Indicates that count operation is in progress in timer mode or programmable w aveform mode. In programmable one-
shot generation mode or programmable w ait one-shot generation mode, indicates that a one-shot pulse trigger has

Address After Reset
TRBIOC 010Ah 00h
Bit Symbol Bit Name Function RwW
Ti RB level sel in ti .
TOPL b:{ner output level select |Set to 0 in timer mode RW
Timer RB output switch bit |Set to O in timer mode.
TOCNT RW
INOSTG One-shot trigger control bit |Set to 0 in timer mode. W
INOSEG One-shot trigger polarity Set to 0 in timer mode. RW
select bit
— Nothing is assigned. If necessary, set to 0.
(b7-b4)  [When read, the content is 0. _
Figure 3.2  Registers TRBCR and TRBIOC in Timer Mode
REJO5B0831-0100/Rev.1.00 September 2006 Page 4 of 13
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Timer RB Mode Register

b7 b6 b5 b4 b3 b2 bl b0

| |><| | | |><| O| 0| Symbol Address After Reset
TRBMR 010Bh 00h
Bit Symbol Bit Name Function RwW
Timer RB operating mode b1 bo
TMODO | glect bits® 0 0: Timer mode RW
TMOD1 RW
— Nothing is assigned. If necessary, set to 0.
(b2) When read, the content is 0. -
Timer RB w rite control bit 0: Writes to reload both register and counter
TWRC . . RW
1: Writes to reload only register
Timer RB count source b5 b4
TCKO select bits® 00:f1 RW
01:8
1 0: Timer RA underflow
TCK1 11:62 RW
— Nothing is assigned. If necessary, set to 0.
(b6) When read, the content is 0. -
TCKCUT Timer RB count source 0: Provides count source RW
cutoff bit® 1: Cuts off count source

NOTES:
1. Change bits TMOD1 and TMODO; TCK1 and TCKO; and TCKCUT w hen both the TSTART and TCSTF bits in the TRBCR

register set to 0 (count stops).

Timer RB Prescaler Register®

b7 b0
Symbol Address After Reset
TRBPRE 010Ch FFh
Function Setting Range RW
Counts an internal count source or timer RA underflow s
00h to FFh RW
NOTE
1. When the TSTOP bit in the TRBCR register is set to 1, the TRBPRE register is set to FFh.
Timer RB Primary Register®
b7 b0
Symbol Address After Reset
TRBPR 010Eh FFh
Function Setting Range RW
Counts timer RB prescaler underflow s
P 00h to FFh RW

NOTE
1. When the TSTOP bit in the TRBCR register is set to 1, the TRBPRE register is set to FFh.

Figure 3.3  Registers TRBMR, TRBPRE, and TRBPR in Timer Mode
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Count source

When the TWRC bit is set to O (write to reload register and counter)

Set 01h to the TRBPRE register and 25h to
the TRBPR register by a program.

After Writing, the reload r'egister is
written with the first count source.

Reloads register of
timer RB prescaler

Previous vaIueX

New value (01h)

Reload with
the second

underflow
count source

Reload on

Counter of
timer RB prescaler

Reloads register of
timer RB

06h X 05h X 04h 01h X 00h 01lh X 00h 01lh 00h X 01h 00h X
After writing, the reload register is
written on the first underflow.
Previous value X New value (25h)

]
Reload on the second
underflow !

Counter of timer RB

03h

IR bit in TRBIC

register 0

Count source

The IR bit remains unchanged until underflow
is generated by a new value.

When the TWRC bit is set to 1 (write to reload register only)

Set 01h to the TRBPRE register and 25h to
the TRBPR register by a program.

After writing, the reload register is
written with the first count source.

Uyt

Reloads register of
timer RB prescaler

Previous valueX

New value (01h)

Reload on
underflow

)

Counter of
timer RB prescaler

06h X 05h X 04h X 03h X 02h X 01h X 00h

X 0lh X 00h X 01h 00h X 01h 00h

01h

| |
After writing, the reload register is
written on the first underflow.

i i

Reloads register of
timer RB

Previous value

New value (25h)

Reload on
underflow

Counter of timer RB

03h

X 02h

01h 00h

25h

IR bitin TRBIC
register 0

—

The above applies under the following conditions.
Both bits TSTART and TCSTF in the TRBCR register are set to 0 (During count).

<
<

Only the prescaler values are updated,

extending

the duration until timer RB underflow .

»
>

Figure 3.4

Operating Example of Timer RB when Counter Value is Rewritten during Count Operation
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3.3 Timer Write Control during Count Operation

Timer RB has a prescaler and a timer (which counts the prescaler underflows). The prescaler and timer each
consist of a reload register and a counter. In timer mode, the TWRC bit in the TRBMR register can be used to
select whether writing to the prescaler or timer during count operation is performed to both the reload register and
counter or only to the reload register.

However, values are transferred from the reload register to the counter of the prescaler in synchronization with the
count source. In addition, values are transferred from the reload register to the counter of the timer in
synchronization with prescaler underflows. Therefore, even if the TWRC bit is set for writing to both the reload
register and counter, the counter value is not updated immediately after the WRITE instruction is executed. In
addition, if the TWRC bit is set for writing to the reload register only, the synchronization of the writing will be
shifted if the prescaler value changes. Figure 14.17 shows an Operating Example of Timer RB when Counter
Value is Rewritten during Count Operation.

3.4 Notes on Timer RB

« Timer RB stops counting after a reset. Set the values in the timer RB and timer RB prescalers before the
count starts.

« Even if the prescaler and timer RB is read out in 16-bit units, these registers are read 1 byte at a time by the

MCU. Consequently, the timer value may be updated during the period when these two registers are being

read.

In programmable one-shot generation mode and programmable wait one-shot generation mode, when

setting the TSTART bit in the TRBCR register to 0 (count stops) or setting the TOSSP bit in the TRBOCR

register to 1 (one-shot stops), the timer reloads the value of reload register and stops. Therefore, in

programmable one-shot generation mode and programmable wait one-shot generation mode, read the timer

count value before the timer stops.

The TCSTF bit remains 0 (count stops) for 1 to 2 cycles of the count source after setting the TSTART bit to

1 (count starts) while the count is stopped.

During this time, do not access registers associated with timer RBWother than the TCSTF bit.
The TCSTF bit remains 1 for 1 to 2 cycles of the count source after setting the TSTART bit to 0 (count
stops) while the count is in progress.

During this time, do not access registers associated with timer RBW other than the TCSTF bit.
Timer RB counting is stopped when the TCSTF bit is set to 0.

L]

NOTE:
1. Registers associated with timer RB: TRBCR, TRBOCR, TRBMR, TRBPRE, TRBSC, and
TRRBPR.

L]

If the TSTOP bit in the TRBCR register is set to 1 during timer operation, timer RB stops immediately.

If 1 is written to the TOSST or TOSSP bit in the TRBOCR register, the value of the TOSSTF bit changes
after one or two cycles of the count source have elapsed. If the TOSSP bit is written to 1 during the period
between when the TOSST bit is written to 1 and when the TOSSTF bit is set to 1, the TOSSTF bit may be
set to either O or 1 depending on the content state. Likewise, if the TOSST bit is written to 1 during the
period between when the TOSSP bit is written to 1 and when the TOSSTF bit is set to 0, the TOSSTF bit
may be set to either O or 1.

REJO5B0831-0100/Rev.1.00 September 2006 Page 7 of 13
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4. Program Overview

This program can be used on timer RB to underflow at 1 ms.
1 ms = 20 MHz x f2 (TRBPRE register setting value + 1) x (TRBPR register setting value + 1)
=50ns x 2 x (199 +1) x (49 +1)

4.1 Function Table

Table 4.1

Declaration void timer_rb_init(void)

Overview SFR initial setting associated with timer RB

Argument Argument name Meaning
None

Variable used Variable name Usage

(global) None

Return value Type Value Meaning
None

Function Initialize the SFR registers associated with time RB

REJO5B0831-0100/Rev.1.00

September 2006

Page 8 of 13




LENESAS

R8C/25 Group
Timer RB in Timer Mode

4.2 Flow Chart
4.2.1 Main functions

( main()

| asm(“FCLR I)

| prcO « 1

| cml3 « 1

| cm15 « 1

| cmo5 « 0

| while(i <= 255) I++

| ocd2 « 0

| cml6 « 0

| cml7 « 0

| cm06 « 0

| prcO < 0

Timer RB SFR initial setting

timer_rb_init()

asm(“FSET I")

ir_trbic # 0

trbic « 0x00

o
|

Interrupt disabled

System control register protect cancelled

XIN-XOUT pin

Select XIN-XOUT drive capacity: HIGH

Main clock oscillation starts

Wait until oscillation stabilizes

Select main clock

Main clock frequency: no divide

CM16 and CM17 enabled

System control register protect

Initialize timer RB SFR setting
(Set to timer mode)

Timer RB interrupt request ?

Set timer RB interrupt request bit to 0
(Set IR bit to 0 using MOV instruction)

REJO5B0831-0100/Rev.1.00
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4.2.2 Timer RB SFR Initial Setting

( timer_rb_init() )

| tstart_trbcr «<— 0 |

'Y
»

Timer RB operation stops

testf_trber =0 ?

| trbic < 0x00 | Timer RB interrupt disabled

| tstop_trber «— 1

| trbpre <~ 200 - 1 |
| Underflow period: set to 1 ms (20 MHz x f2 x 200 x 50 = 1 ms)

| Initialize registers TRBPRE and TRBPR,
and bits TSTART and TCSTF in TRBCR register

| trbpr <~ 50 - 1 |

| topl_trb|ioc «0 | Set to 0 in timer mode
| tocnt_trt|)ioc «~0 | Set to 0 in timer mode
| inostg_tr|bioc «0 | Set to 0 in timer mode
| inoseg_n!bioc «0 | Set to 0 in timer mode

| tmodO_trbmr < 0 |

| Set to 00 in timer mode
| tmod1_trbmr < 0 |

| twrc_trbmr <- 0
|
| tckO_trbmr « 1 |
| Timer RB count source: f2
| tckl_trbmr « 1 |

| tckeut_trbmr «<— 0 | Provide count source

| tstart_trber «— 1 |

| Timer RB write control:
set writing to reload register and counter

]
Lt

Timer RB operation starts

testf_trber=17?

( return )

REJO5B0831-0100/Rev.1.00 September 2006 Page 10 of 13
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5. Sample Programming Code

Download a sample program from the Renesas Technology website.
To download, click “Application Notes” in the left-hand side menu on the top page of the R8C/Tiny Series.

6. Reference Document

Hardware Manual
R8C/25 Group Hardware Manual
(Download the latest version from the Renesas Technology website.)

Technical News/Technical Update
(Download the latest information from the Renesas Technology website.)

REJO05B0831-0100/Rev.1.00 September 2006 Page 11 of 13
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Website and Support

Renesas Technology website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry
csc@renesas.com

REVISION HISTORY R8C/25 Group Timer RB in Timer Mode
Rev. Date Description
Page Summary
1.00 | Sep 15, 2006 - First Edition issued
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Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products
better and more reliable, but there is always the possibility that trouble may occur with
them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with ap-
propriate measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of non-
flammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the
Renesas Technology Corp. product best suited to the customer's application; they do not
convey any license under any intellectual property rights, or any other rights, belonging to
Renesas Technology Corp. or a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of
any third-party's rights, originating in the use of any product data, diagrams, charts, pro-
grams, algorithms, or circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, pro-
grams and algorithms represents information on products at the time of publication of these
materials, and are subject to change by Renesas Technology Corp. without notice due to
product improvements or other reasons. It is therefore recommended that customers con-
tact Renesas Technology Corp. or an authorized Renesas Technology Corp. product dis-
tributor for the latest product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other
loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by vari-
ous means, including the Renesas Technology Corp. Semiconductor home page (http://
Www.renesas.com).

4. When using any or all of the information contained in these materials, including product
data, diagrams, charts, programs, and algorithms, please be sure to evaluate all informa-
tion as a total system before making a final decision on the applicability of the information
and products. Renesas Technology Corp. assumes no responsibility for any damage, liabil-
ity or other loss resulting from the information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a
device or system that is used under circumstances in which human life is potentially at
stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology
Corp. product distributor when considering the use of a product contained herein for any
specific purposes, such as apparatus or systems for transportation, vehicular, medical,
aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or repro-
duce in whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions,
they must be exported under a license from the Japanese government and cannot be im-
ported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/
or the country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the
products contained therein.

© 2006. Renesas Technology Corp., All rights reserved. Printed in Japan.

REJO5B0831-0100/Rev.1.00 September 2006 Page 13 of 13



	1. Abstract
	2. Introduction
	3. Applications
	3.1 Timer RB
	3.2 Timer Mode
	3.3 Timer Write Control during Count Operation
	3.4 Notes on Timer RB

	4. Program Overview
	4.1 Function Table
	4.2 Flow Chart

	5. Sample Programming Code
	6. Reference Document
	Website and Support
	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


