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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 sales 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. You 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 errorsin 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. Y ou 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; personal electronic equipment; and industrial 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; aerospace equipment; submersible repesaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
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,
especially 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 mal function prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software aloneis 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 al 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) “RenesasElectronics’ asused 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.




Active X, Microsoft, MS-DOS, Visual Basic, Visual C++, Windows and Windows NT are either registered trademarks or
trademarks of Microsoft Corporation in the United States and other countries.

IBM and AT are registered trademarks of International Business Machines Corporation.

Intel and Pentium are registered trademarks of Intel Corporation.

Adobe and Acrobat are registered trademarks of Adobe Systems Incorporated.

All other brand and product names are trademarks, registered trademarks or service marks of their respective holders.

Keep safety first in your circuit designs!
® Renesas Technology Corporation and Renesas Solutions Corporation put 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 appropriate measures such as (i) placement of
substitutive, auxiliary circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

® These materials are intended as a reference to assist our customers in the selection of the Renesas Technology
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 Corporation, Renesas Solutions Corporation or a third party.

® Renesas Technology Corporation and Renesas Solutions Corporation assume no responsibility for any damage, or
infringement of any third-party's rights, originating in the use of any product data, diagrams, charts, programs,
algorithms, or circuit application examples contained in these materials.

® All information contained in these materials, including product data, diagrams, charts, programs and algorithms
represents information on products at the time of publication of these materials, and are subject to change by Renesas
Technology Corporation and Renesas Solutions Corporation without notice due to product improvements or other
reasons. It is therefore recommended that customers contact Renesas Technology Corporation, Renesas Solutions
Corporation or an authorized Renesas Technology product distributor for the latest product information before
purchasing a product listed herein. The information described here may contain technical inaccuracies or typographical
errors. Renesas Technology Corporation and Renesas Solutions Corporation assume 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 Corporation and Renesas Solutions Corporation by various means, including the
Renesas home page (http://www.renesas.com).

® 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 information as a total system before making a final decision
on the applicability of the information and products. Renesas Technology Corporation and Renesas Solutions
Corporation assume no responsibility for any damage, liability or other loss resulting from the information contained
herein.

® Renesas Technology 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 Corporation,
Renesas Solutions Corporation or an authorized Renesas Technology 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.

® The prior written approval of Renesas Technology Corporation and Renesas Solutions Corporation is necessary to
reprint or reproduce in whole or in part these materials.

@ |f 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 imported 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.

® Please contact Renesas Technology Corporation or Renesas Solutions Corporation for further details on these
materials or the products contained therein.
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1. Connecting the Target Board to the User System

Host External

Computer Power Supply
Z
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Target Board

Figure 1 Connecting the Target Board to the User System
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Figure 3 Circuit Using the RS-232C Cable with the R8C/M12A Group.



2. Preparing the M16C R8C FoUSB/UART Debugger

The M16C R8C FoUSB/UART debugger (hereinafter R8C UART debugger) is used for
debugging by connecting an RS-232C cable between the host computer and the target
board.

A monitor program comes bundled and is automatically installed with the R8C UART
debugger software.

For the R8C Family, the monitor program is automatically programmed when starting the
R8C UART debugger. The monitor program does not need to be preprogrammed with an
M16C FlashStarter or other flash programmer.

Note: Before using the R8C UART debugger for the R8C/Mx Series, erase the user

area using a serial writer such as Flash Development Toolkit in advance.

a) To start the High-performance Embedded Workshop, go to “Start”, “Programs”,
“Renesas”, “High-performance Embedded Workshop”, and “High-performance

Embedded Workshop”. You will see the following “Welcome!” dialog box.

Welcome! @

| " Create a new project workspace b

Cancel

{* iOpen arecent project workspace:

|E: Ye'ork Spacehaaaataaaa bz j Adminiztration...

J

i

j " Browse to anather project warkspace

- “Create a new project work space”
Select this when creating a new workspace.
- “Open a recent project workspace”
Select this when using an existing workspace. Previous workspaces are displayed in the
pull-down menu.
- “Browse to another project workspace”
Select this when using an existing workspace, and there are no previous workspaces

listed in the pull-down menu.

After selecting an existing workspace and pressing [OK], the screen shown in letter t) (Page 21)

is displayed.



b) Select “Create a new project workspace” and press [OK].

Welcome!

ﬂ * Create a new project work space
Cancel

" Dpen a recent project workspace:

| J Adminiztration...

b

-

g (" Browse to another project workzpace

c) The Project Generator starts. When a toolchain is preinstalled, the following screen is

displayed.

New Project Workspace

Praojects l
Wik, M anne:
Froject Tupes cefel s
@ Applicatian |SE"-'-'|:'|E
lﬁ L zource ztartup Application Project Mame:
Empty Application
I
T@ [mpart M akefile |samp i
@ Library Directarny;
}' DE':IUQQET l:Ir'Il_'r' - M1BC FoldSE |E:"-.Wnrk5pace'\$ample ETDWSE...
A Debugger only - M1EC Simulat
CPU farmily:
IM16C |
T ool chain:
|F|enesas M1EC Standard j
< | >

Properties. .

k. | Cancel

- "Workspace Name”
Enter a name to create a new workspace. “sample” has been input as an example.

- "Project Name”
Enter a project name. If the project name is to be the same as the workspace name, it is

not necessary to input anything in the “Project Name” field.



-7 CPU family”

Select the applicable CPU family. In this case, M16C has been selected for the R8C

Family.

-” Toolchain”

When using a toolchain, select the applicable toolchain name. When not using a

toolchain, select “None”.

-” Project Types” Window

Select a project type. The project type which supports the C start-up has been selected

as an example.

d) Set the toolchain version.

Mew Project—1/5Select Target GPU Toolchain version

Toolchain version :

545001 |

YWhich CPU do wou want to use for this
project?

CPU Series:

M16C.30

E

[4 [

CPU Group:

LAGA A
LasA .
M11A

IDther E

If there iz no GRU group ta be selected,
zelect the "GPU Group” that a similar to
hardware specification or select “ Other”

< Back

| Mext > I

Finish |

Select “Toolchain Version”, “CPU Series”, “CPU Group” and then press [Next]. In this example,

the R8C/M12A Group is selected.

Cancel




e) Selectthe MCU ROM size and other related settings.

Mew Project—2/5—Setting the Contents of Files to be Generated

ithat kind of initialization routine
would vou like to create?

ROM zize: Im "I

[~ Usze Standard 10 Library (UARTID

[ Use Heap Memoary

Heap Size: IEIxEEI

Generate main) Function

IG zource file LI

lze OnChip Debueeing Emulator

INu:une ;I

Firmware Sddress: Ox I vI bl I:le
Wark Bah Address: I:le vI aize: I:le

<Back [ MNext> |  Finish |  Gancel |

Select the MCU ROM size and heap size. Select “None” for the on-chip debugging emulator. And

press [Next].
f) Set the stack.

Mew Project-3/5-5etting the Stack Area

What are the stack settings?

— zer Stack Painter :

Stack Size:
|nxan

— Interrupt Stack, Pointer ;

Stack Size:
080

< Back | Mext = I Finizh Cancel

Set the “Stack Size” and press [Next].

10



g) When the toolchain setting is complete, the following screen is displayed.

Mew Project-4/5-5etting the Target System for Debugging |E||E|

— Targets :

ollSEAJART
[CIM1EC REC Sirnulatar

— External Debugger :

bA16C Family k.030W. 4,10 Releaze 1

Target type : I REC/Tiny ;I

¢ Back | Mt > I Finizh | Cancel |

Select “M16C R8C FoUSB/UART” and press [Next].
If necessary, select other targets.

h) Set the configuration file name.

Configurations are the build option settings (e.g. output of debug information or
optimization) having their own names. The term "configuration" can also be referred to
as "build configuration".

Mew Project-5/6-5etting the Debugger, Options

T arget name :

k1EC BEC FollSBAJART

Configuration name :
|De|:uug_M1 EC_RAEC_FolSE_UART

— Detail options

[tem | Setting |

11



i) Verify the file names to be generated.

Mew Project-6/6—Chanzing the File Names to be Created

The following source files will be

generated:
File Ma.. | Ext.. | Dezcription

typedefine h define scalar tvpes.
rezetpre s initialize for G laneuage.
resetpre h include zome headder files
initsct o initialize each zections.
initzct h define the macro for initial
fwector C define the fixed vector tab
intpre C define the top address of 1
frr8ml2a h define the =fr register. (for
gfrr@3mlda inc define the sfr register. (for
heap s define the zize of heap.
zample o main program file.
cztartdef h define the =zize of stack.
< I | >
<Back | Meeio Finish | Gancel

j) The figure below displays the files generated by the High-performance Embedded
Workshop based on the above settings. Pressing [OK] launches High-performance
Embedded Workshop.

Summary

Project Surnmary:

-------- FROJECT GEMERATOR -------- A
FROJECT HAME : zample il
PROJECT DIRECTORY : C:WwarkSpacessampletsample
CPIJ SERIES : REC/Tiny
CPU GROLUP : 2 3
TOOLCHAIM MAME : Renezaz M1EC Standard Toolch,
TOOLCHAIM WERSION : 54400
GEMERATIOM FILES :
C:Wwiork S pacetsampletzamplehtypedefing h -
define scalar upes.,
C:hWwiarkSpacetsampletsamplehresetprg.c
initialize for C language.
C:AwforkSpacehzamplehzampletrezetprg.h
inzhude zome headder files.
C:Wwiork S pacetsamplesamplehinitzct o
initiahze each sectionz.
C:hWwiorkSpacetsampletsamplehinitzct. b
define the macro for initialization of sections, »
3 ] | (¥

Click OF. to generate the project or Cancel to abort.

v Generate Beadme st as a summany file in the project directany

Cancel |

12



k) Check the section address. Under the “Build” menu, select “Renesas M16C Standard

Toolchain”.

& sample - High-performance Embedded Workshop

Fle Edit View Project ZNSM Dsbug Setup Tools Test Window Help

6C Standari

=L RN EET [oebus l|oemsesien 1|2 |

——————— B buidFie Clrl4E7
= w ¥4 Build F7
=3 sample auid al

=43 Csource

] tvecyy DUl Mukipls...

1) heap. Clean Current Project
initzct &% Clean all Projects

intprg

resed)

i sampl 2 stop Tool Execution ChrBreak

=423 Depende

cstart IncludefExclude Buid

initsc!

resel Build Phases. ..

e

2] ped Bl Configuratians...

Linkage Order. ..

Update All Dependencies

Generate Makefile, ..

Heroraar |28t |7 | d|?

3
FindinFiles 1, FirdinFles2 i Macro ) Test }, Version Control [
[Defauk! deskiop \ I e - B TV

I) “Renesas M16C Standard Toolchain” is displayed. Click on the “Link” tab and select
“Section Order” from the “Category” pull-down menu. Make sure the section start
address does not overlap with the monitor program occupied area shown in Table 1. If

there is any overlap, edit the address value.

Renesas M16C Standard Toolchain

Configuration C | Assembly Llink | Lirarian| Lme | RTOs | cruel v
IDebug LI Calegﬂfﬂ:lSeclionDrder LI

EU@ All Loaded Projects Addiess S ection -~ Edit I
E‘@ sample ! 0=00000400 | data_SE
: (L3 C source file bez SE
[0 Aszembly source file data 50
bz S0
data_ME
bez ME
data_M0O
bez MO
stack,
istack
heap ME
rom_ME
rom_MO
data_SEI
data 500 o

Optiong Link, ;

-L "he30lib" -G S -0
"$[CONFIGDIRANPROJECTMAME].x30" -ORDER
data_SE=0400bszz SE.data S0 bsz 50 data_ME bsz ME dat
a_NO bzz_ MO stack.istack heap_NE rom_ME=04000rom_NO, —
data_SEl.data_S01.data_MEl data_MOI switch_table program,i s |

Ok I Cancel |

i [

13



m) Double-click the source program to launch the program editor.

erformance Embedded Workshop.

Buld Debug Setup Tools Test Window Help

[m—  cnew|as [Desug <l |foaisemn 1| @ |

File Edit Wiew Project
INEEEIEEEEE
=l x|

=-G8] sampls
=3 sample
=23 T source file
frectorne
heap.c
initsct.c
intprg.c
resetprg o

cstartdef.h
initseth
resetprgh
sfr_8zbhh
typadfine. b

Y I Y
FACAENIEN)

Heroraar |28t |7 | d|?

3
FindinFiles 1, FirdinFles2 i Macro ) Test }, Version Control [
|DeFaultl desktop s | UM

n) When the program is complete, under the “Build” menu, select “Build” or “Build All” to

build the program.

<7 File  Edit Wiew Project Debug Setup Tools Test Window Help -8 x
D@ @ G|y Peresssmocsndad Tudchan.. YR YEE [oebus ] |[oersurszssion EETY

| Build File ChrHF7?
e |

= sample B4 puild F7 :I

E--l@ sample . T T R AT A AT AN NG AT A NAA NG T AAARA AT AN
ez Bl Al
w/

=143 Csource fle

tvector | Build Mtple... e %
heap.c Clean Current Project May 30, 2008 i
initscte | B Clean All Projects program file. Y
B
niprg.c Update al Dependencies y
resetprg v
2% stop Tool Execution Chrl+Break rated by Renesss Project Generator (Ver.4.12). )
=423 Dependen: - ”
cstartdef. | Include/Exclude Build R s Y]
initzet h
5] resstprg Build Phases. .,

sfr_iBzh.

ypedsfing  Bild Configurations...

Linkage Crder...

Generate Makefile. ..

< | _l_I

iF sample.c I

Heroraar |28t |7 | d|?

x|
FindinFiles 1, FirdinFles2 i Macro ) Test }, Version Control [
Build the active project and all dependent projects, regardless of whether the project files are c |Defaultl deskkop |Read-write 118 1 ms | WM

14



0) The result of the build is displayed.

performance Embedded Workshop - [sample.c]

«J# File Edit ¥iew Project Build Debug Setup Tools Test ‘Window Help

DEedd 8 £ ||Gh R & [Detug | | [Defaursession =
==
= @ sample — Line S. Source |
= @ sample 1 T T T T T A N T A R A T R T TR TR T A AT AN AN A G AT A NAE NG T AAATA AT AN j
=423 C source file 2 /= By
Foectore 3| |+ FILE isawple.c Y
heap.c 4 /% DATE ri, May 30, 2008 w
initset o 5 /* DESCRIPTICN &in progream file. *f
intprg o 5 /% CPU GROUP  :2d =7
resstprg. ¢ 7 /" =/
a /% Thizs file is generated by Renesas Project Generator (Ver.4.12). =/
pendencies El I w)
cotatdefh 10 R R R R R AR R AR
initseth 11
resetprah 1z oid mainfvoid)
sft_82hh 13 i
typedsfine h 14
15 +
16
. _>H
| )|
_@_ IEHE=] ol sample.c
x|
E 2= |
Phase M16C Load Module Converter finished o]
Euild Finished
0 Errors, 0 Warnings
-
< | »
Build /4 Debug Find in Files 1 Find in Files 2 Macro Test Wersian Control
Ready ﬁ 7| |Defaulti desktop Read-write 116 1 NG UM

p) Connect with the target. A host computer can easily be connected with the target by

switching to the session file in which the setting to use the R8C UART debugger is

pre-registered.

3 sample - High-performance Embedded Workshop - [sample.c]

«J# File Edit ¥iew Project Build Debug Setup Tools Test ‘Window Help

=gy - | B || hd

7| x DefaultSession
= @ sample | Line S. Source
= @ sample 1 T T T T A AT AT AT AT AR T AT AR AT AT A AR T A NANAG AT ANRTI ST AN j
=3 C source file 2 i By
fvector.c 3| |+ FILE isawple.c Y
heap.c 4 /% DATE 1Fri, May 30, 2008 w
initsct.c 5 /* DESCRIPTION :main program file. *f
intprg.c 6 /®  CPU GROUP r2h =7
resstprg. ¢ 7 /" =/
a /% Thizs file is generated by Renesas Project Generator (Ver.4.12). =/
=43 Dependencies El i w7
cotatdefh 10 R R R R R AR R AR
initseth 11
resetprah 1z oid mainfvoid)
sft_82hh 13 i
typedsfine h 14
15 +
16
1| _>H
| )|
_@_ IEHE=] < sample.c
x|
E 2= |
Phase M16C Load Module Converter finished o]
Euild Finished
0 Errors, 0 Warnings
-
< | ES
Build /, Debug Find in Files 1 Find in Files 2 Macro Test Wersion Control
Ready ﬁ 7| |Defaulti desktop Read-write 116 1 NG UM

15



q) The Init screen is displayed. Select the “Serial” radio button and press [Refer(ence)].

r)

Init (M16C RBC FoUSB/UART)

MCL |Debugginglnfnrmatinn| Fiur M-:u:lel Script I

MEL: Refer... |
€ Paalel & Seigi € LsN € LFT € USB
Port | oM |
Baud Rate: | 38400 |
Manitor Debug
{I‘ Start up for moritor debug
ak, I Cancel Help

[~ Donot show this dislog box again.

Select “R8C-Tiny Series”.

Select MCU File

Look in: | (23 MouFiles

[CIM1EC-26 Group
[CM16C-26A Group
[C)M16C-28 Group
[CoM16C-29 Group
[CM1GC-624 Group
[CM1GC-62P Group

[CIM1EC-20 Group
ICIM1GC-6M Group
IC)M16C-65 Group
ICIM16C-6Y Group
[CIM16C-10 Series
[CIM16C-24 Group

1 REC-Tiny Seties

File narne: I".rru:u

Open

Files of type: | MCL Files [*mcu)

[_Geen |
LI Cancel |

i

16



s) Select one of the following MCU files depending on the group and memory size.

R8C/M11A R8C/M12A
4KB
R5F2M112AUART.MCU R5F2M122AUART.MCU
8KB
Note: 2-Kbyte memory size chips such as R5F2M110A and R5F2M120A are not
supported.

t) Select the appropriate "Port” and "Baud Rate” from the pull-down menus. Press [OK] to
download the monitor program.

Note: When connecting the R8C UART debugger,all data in the flash memory is erased.

Init (M16C RBC FolJSB/UART)

MU lDebugginglnfDrmatinn] Fun M-:u:le] Scrpt ]

MCU:  REF2M122ALART MCL " Refer..
- ¥ Senal . &
Port |COMT |

Baud Fiate: | 38400 ~|

banitor Diebug
[ Start up for manitar debug

k. Cancel Help

[ Do not show this dialog box again.
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u) To download a user program, select “Download File (X30 file)” in the “Download

Modules” submenu under the “Debug” menu.

ample - High-performance Embedded Workshop - [sample =
<+ File Edit Wiew Project Build Setup Tools Test ‘window Help -8 x
ST ICIE Dby Sessions. . L ” & [petug | |[Sessionvi6c_Rac_Fol =] | 7t 4 |
CEEng gz Wy oot P D ||B R E W R EE ]
[=f Reset CPU
=-G8] sampls
=I5 sample Eleo s
£ 23 Csouce fie Figset Go Shift-+FS |
i fvector.c %Freesn T T AT AT AR AT ARG TE I AT AT AR AT A GAE ST AE AL RAT NI ATRATA ARG j
heap.c W
initsct & f G0 To Cursor isample.c =
intprg.c I Set PC Ta Cursor tFri, May 30, z0OS =
resetpra.c Run N :main program file. w7
= EESS =
; _ ]
= €3 Dowrload medu ‘. Display PC Chrl+3hift+ o
H [ samplex30 2 is generated by Renesas Project Generator (Ver.4.12]. =/
£ 3 Dependencies £ stepIn i v
cotartdef h T Step Over IO frstdmtr st s b h 6 A b b 6 A A H B A AR B AT AR B A T AR B AT AN
iritsct b { step Out Shift+F11
resetprah Step... 1
-8 sfr_dzbh -
- Step Modh 4
typedefine.h ep Hode
@ Halt Program
Initialize
B connet
B pisconnect
Save Memory... _l—l
2l o1 ot AL AT ‘ 2181 ‘ 7 Unload Modules All Download Modules
Connected
] T\ buld j,pebug { FindinFiles 1 i FindinFiles2 J, Macro }, Test }, Version Control [

|Defaultl deskkop |Read-write 118 1 s | UM

v) To reset the user program, select “Reset CPU” under the “Debug” menu.

ample gh-performance Embedded Workshop - [sample 5
« File Edit View Project Build Setup Tools Test Window Help -8 x
Deed & Delpg Sessirs. Sl R ” & [petug =] |[session16C_RaC_Foll v | 7+ 4 |

@[ DG g @3 DebuSettige.. FRT o ||B P E R R B
=-G8] sampls
=I5 sample Eleo s
£ 3 Csource fie 2] Reset Go Shift+FS |
i fvectorc %Freesn T A AT A E T AAT IR AT AT AAT AT AT AATAE NI RATAINTRATRGRGASTNS j
heap.c *
initsct & f G0 To Cursor E isample.c *
intprg.c I Set PC Ta Cursor E tFri, May 30, 2008 *
resetpro.c Run CRIPTICN :mwain program file. */
= GROUP r2h L7
% Display PC Chrl+Shift+¥ ny
P seep P file is genevated by Renssas Projsct Generator (Ver.4.17). *
ep In *
cotartdef h T Step Over LD ftn st d s b 0 A b 0 AR G AR T B KA R BB R A R E AR E AR
iritsct b {P step Out Shift+F11
resetprah Step... in(void)
sfi_idzbh -
- Step Modh 4
typedefine.h ep Hode
@ Halt Program
Initialize
B connet
B pisconnect
Save Memory... _l—l
KN & Verfy Memory...
=B =T | —w— R
2l o1 ot AL AT ‘ 2181 ‘ 7 Unload Modules 3
Connected
] T\ buld j,pebug { FindinFiles 1 i FindinFiles2 J, Macro }, Test }, Version Control [

Reset CPL |DeFaultl desktop [Read-write 116 1 s | UM
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w) The cursor moves to the top of the user program and debugging starts.

:+ Fle Edit ¥iew Project Buld Debug Setup Tools Test Window Help — & =
DS @ S = R T [Debug | |[sessionM16C_RBC_Foll v | 7§
o E 106 2 ¥ B 4 LI B R BB | m
==
=G sample
=-[3 sample
5 3 C source fle Line | Sour.. | P..] 5.] Source |
wectorc 31 oid start (void); Z‘
heap.c 3z extern void initsct(void):
initsct & 33 extern woid _init{void):
intprg.c 34 oid exit (void):
resetpra.c 35 oid main(void);
sample.c 36 Fass Counts|
=) =4 Download modu 37 fipragms section program interrupt
38
=) 423 Dependencies 39 oid start(void)
cotartdaf h 40 (021C8 i
initsct b 41 |041C8 o _isp = & istack top: /f set interrupt stack pointer
resetprah 4z |041icC prer = Ox0z; // change protect mode register
shr_rB2b.h 43 |041D0 pm0 = 0x00; /¢ 2t processor mode register
typedefine. k 44 |041D3 prer = Ox00; // change protect mode register
45 |041D6 _flyg = __F walue_ ; // set flag register
45 #if _ STACKSIZE_ !
47 |041D4 _Sp_ = &_stack top: // set user stack pointer
48 #Hendif
49 |021DE _sh_ = Dx400; // 400H fixation (Do not change)
50 |D41Ez _intbh_ = 0x00; {/ set wvariasble wector's address
51 |D41Es asm(" lde #i{topof vectorj §0FFFFh, INTEL") ; _,ﬂ
4| | 3 ‘
1 IEHE=] sample.c
A @ | W
Connected

[* T\ Buld }pebug f FindinFiles 1} FirdinFles2 }, Macro J Test }, Version Control

7| F7| F3| [Defaulei deskiop Fead-nrite 41i73 1 s

Ready

UM
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3. Memory Map When Using the R8C UART Debugger

Figure 4 shows a memory map (8 KB).

00000h
SFR OFFD8h ) Reserved
/
002FFh ) Undefined
/ instruction
00400h )
RAM onitor RA ) Overflow
(2KB) User RAM 004FFh l/I BRK Instruction
005FFh /, Address Match
/
,/ Single Step
/
) Watchdog Timer
7
0F000n / Reserved
User Program J
Area _ _I/ Reserved
OFFFFh VectorArea | Reset

Note: - are occupied areas for the monitor program
Figure 4 Memory Map (8 KB)

4. Monitor Program Occupied Area
Table 1 Monitor Program Occupied Area

ROM / RAM Occupied Area for Monitor Program
4KB / 384Bytes RAM:400h to 4FFh
Vector:FFE4h to FFEFh,FFF4h to FFF7h
8KB /512 Bytes RAM:400h to 4FFh
Vector:FFE4h to FFEFh, FFF4h to FFF7h
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5. Notes on Using the R8C UART Debugger
5.1. Restarting the R8C UART Debugger After it is Done Debugging
When restarting the R8C UART debugger, turn off the power to the target and turn on the

power again. When starting the R8C UART debugger again, please follow the procedure

below to connect:

(1) After disconnecting HEW with the target, please turn the power off.

(2) After turning the power of the target off again and erasing the user program area using a

serial writer such as flash Development Toolkit, turn the power of the target off.
(3) Please turn the power of the target on and start the R8BC UART debugger again.

5.2. User Program ID Code
When using the R8C UART debugger, all flash memory areas are erased.

Set the ID code of the user program to all FFh when using the R8C UART debugger.

Table 2 ID Code Storing Address

Address ID No. Vector Table
OFFDFh to OFFDCh ID1 Undefined instruction
OFFE3h to OFFEOh ID2 Overflow
OFFE7h to OFFE4h BRK instruction
OFFEBh to OFFE8h ID3 Address match
OFFEFh to OFFECh ID4 Single step
OFFF3h to OFFFOh ID5 Watchdog timer, oscillation stop detection,

voltage monitor 2
OFFF7h to OFFF4h ID6 Reserved
OFFFBh to OFFF8h ID7 Reserved
OFFFFh to OFFFCh (See Note) | Reset

Note: Refer to the hardware manual for the value set to address OFFFFh.

5.3. User Program Download Area

Please note that when the area in the user program overlaps with the area in the monitor

program, the R8C UART debugger does not perform error output.

When error output is performed, please set the following:

a) Make “firm.c” and enter the following:

#include "typedefine.h"
#ifdef _ UART__

#endif

#pragma section bss FirmArea
_far _UBYTE _firmarea[0xAOQ0Q];
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b) Add the file created above to the project. Under the “Project” menu, select “Add Files...”.

When the file selection screen is displayed, select “firm.c”.

ample gh-performance bedded Workshop ample =

o+ File  Edit  Wiew Build Debug Setup Tools Test ‘Window Help 8 X

_ &
D@ ComentPopa v R T ”J & [petug | |[Sessionvi6c_Rac_Fol =] | 7t 4 |

Insert Project...

L | & 10 Dependernt Projects... EE & B P @ %

= @ pe Edit Project Configuration. .. |

TR T j
"

rgample.o i

ri, May 30, 2008 w

8- l@ :amgle Create Project Type. ..

Bemove Fils. . IPTION :main program file. =7
File Extensions... OUR = o
w
Sempanents.. ile is generated by Renssas Project Gensrator (Ver.4.12). wi
3 Download modu a / wr
=] 10 R R R AR R R AR R R AR R R R AR A B RN A AR R AR AR R AR AR AR R AR AR ARG AA
cstartdef h 11
initsct b iz 0id main(void]
resetprg h 13 i
sfr_rB2b.h 14
2] typedefine.h 15 ¥
16

A A BI-B) = ! il
FRIEEENIER % sample.c I
Jororarar|2igr|o|m a2

Connected

Disconnected

] T\ buld j,pebug { FindinFiles 1 i FindinFiles2 J, Macro }, Test }, Version Control [
Add Filefs) to project |Defaultl deskkop |Read-write 118 1 ms | WM
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c) To add the compile option, select “Renesas M16C Standard Toolchain...” under the

“Build” menu.

& sample - Hiph-performance Embedded Workshop - [sample.c]

<+ File Edit Wiew Project NEGM Debug Setup Tools Test Window Help

EEALCIE WEw|[asns s o
HMED 3 2 S BuildEle awhf? b
~ [ Build F7
El--@ pr—_ Build All |
=g Build Multipl. . R R R T T ] :I
E| 3 C source file Clean Current Project 4
. E% Clean All Projects le.o wf
May 30, 2008 w7
Update al Dependencies program file. o
2 stop Tool Execution Chrl+Break :j
Include/Exchude Build rated by Renesas Project Generator (Ver.4.12). *
i - y
| 9 Downloadmoj  Build Phases. . R R R R R AR AR AR AR AT R R TR AT R R AR AT R A
423 Dependencie:
T cotadsf Build Configurations. ..
initsct b
Linkage Crder...
resetpro,
] shg Generate Makefile. .
(5] twpedefing
o
[ [— ] L | 3
-@_ B [aa [E. < sample.c I

HeLoraan 28t |2 |d|?

Connected
Disconnected
] T\ buld j,pebug { FindinFiles 1 i FindinFiles2 J, Macro }, Test }, Version Control [
|DeFaultl desktop [Read-write [16j16 1 s | UM

d)

Entries For” pull-down menu, and then press [Add...].

Renesas M16C Standard Toolchain

Canfiguration C | bssembly| Link | Librarian | Lme | RTOs | crue] ]
IDebug LI Category : Is.;,ume LI
=3 Al Loaded Projects Shaw Entries For :
e - =
[ C zource file [-0] Define a identifier :
-2 Aszembly source file Define | Value | Add.
Bemaove
Optionz C:
-& -finfo -dir "HCOMFIGDIR]" -RACE
Ok I Cancel
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“Renesas M16C Standard Toolchain” is displayed. Select “Defines” from the “Show



e) “Set defined macro” is displayed. Enter “© UART _” in the “Macro” field and press [OK]

Set defined macro

Macro |_UART__

Beplacerment |

| k. | Cancel

f) To set the link option, in the “Renesas M16C Standard Toolchain” window, click on the
“Link” tab and select “Section Order” from the “Category” pull-down menu. Add the

following to the start address of the monitor program occupied area shown in Table 1.

Memory size: 48KB
FirmArea_NE

Memory size: 64KB, 96KB, 128KB
FirmArea_FE

Renesas M16C Standard Toolchain

Configuration

|Debug ﬂ

- @ All Loaded Projects

zample
+-1_7 C source file
+-1_7 Aszembly source file

C ] Azsembly  Link ]Librarian] Lmc

Categary : |Section Order

>

Address Section
0w00000400| data_SE
bez SE
data_50
bz S0
data_ME
bez ME
data_M0O
bez MO
stack,
istack
heap ME
rom_ME
rom_MO
data_SEI
data 501

| £

Optiong Link, ;

-L "he30lib" -G S -0
"$[CONFIGDIRANPROJECTMAME].x30" -ORDER
data_SE=0400bszz SE.data S0 bsz 50 data_ME bsz ME dat
a N0 bzz_ MO stack istack heap_NE rom_ME=04000rom_NO, —
data_SEl.data_S0I.data_MEI|.data_MOI switch_table.program.i s

|>

Ok | Cancel

When the above settings cause the user program to overlap with the monitor program

occupied area, an error is output.
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5.4. Frequency Characteristics
The monitor program only operates at 38600bps.
The monitor program operates in developer tool-dedicated high-speed on-chip oscillator.
However, note that operation may not be possible when dividing the main clock and using it
with less than 1 MHz even in the range of the above frequency. Do not use the low-speed
on-chip oscillator clock as the system clock.

Note: Communication may not be possible depending on temperature and voltage.

5.5. Limitations of SFR Operations
Table 3 lists the limitations of register operations. Changing registers that are disabled will

cause the monitor program to malfunction.

Table 3 Limitations on SFR Operations

Register Default Value Limitation Change
. Setan area notused by the monitor | Partially
ISP (Intermupt Stack Pointer) Reset to057Fh orogam. enabled
, Wiiting to the D flag is ignored. Partially
Flag Register NA Donatsetthe Dfiagio 1. enabed
Processor Mode Register0 Reseto00h | Single-chip mode only renely
Hardware Reset Protect Register Resetto 00h Do not change this register. Disabled
High-SpeedLow-Speed On-Chip L .
Osdlior Corirol Regisier (OCOCR) Resetto01h Do notchange this register. Disabled
System Clock f Control Regjister Resetiodoh Please setthe CPUdockto 1MHz | Partially
(SCKCR) orless. enabled
System Clock f Select Register Resetio 06h Please setthe CPUdockto 1MHz | Partially
(PHISEL) orless. enabled
Clock Stop Control Register L .
(CKSTPR) Resetto 80h Do notchange this register. Disabled
High-Speed On-Chip Oscillator
Control Register 1 . .
High-Speed OnChip Oscllaior NA Do not change this register. Disabled
Control Register 2
Oscillation Stop Detection Register
(BAKCR) Resetto00h NA Enabled
Protect Register NA NA Enabled
Port PA Direction Register (PDA)
Port PARegister (PA)
m@gmm%‘s‘“ NA Do not change this register Disabled
Port 1 Function Mapping Register
1(PMH1)
UART 0 Transmit/Reoeive Mode
Register
UART 0 Bit Rate Register
UART 0 TransmitReceive Control
Register0 Do not change this register:
UART 0 TransmitReceive Control NA Disabled
Register 1
UART 0 Function Selection
Register
UART 0 Transmit Buffer Register Do notwrite data to this register.
UART 0 Receive Buffer Register Do not read this register.
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5.6. Limitations on Stop Mode or Wait Mode
When using stop mode or wait mode, start the R8C UART debugger in free-run mode, and
close the RAM window, C watch window, and ASM window in advance. Also, do not operate
the R8C UART debugger until the program stops at the break point by setting the break

point after exiting stop mode or wait mode.

5.7. Watchdog Timer
The watchdog timer is refreshed while the monitor program is running. When using the
watchdog timer while running the user program, note that by referring to or changing

memory content, the monitor program intervenes and the watchdog timer is refreshed.

5.8. Real-time Operation of User Program
e Sampling run mode (also known as sampling mode)
In sampling mode, execution status of the user program will be regularly monitored when
executing Go and Come. Therefore, it is possible to detect when the user program is
stopped by a break or other command. Select this mode when performing normal

debugging.

¢ Free run Mode

In free-run mode, execution status of the user program will not be monitored when
executing Go and Come. Although real-time operation of the user program is secure, it is
not possible to detect if the user program is stopped by a break or other command.
Therefore, even when the user program stops, the R8C UART debugger does not stop
executing Go and Come. Press STOP to stop the R8C UART debugger.

Note: In free-run mode, use the R8C UART debugger while the RAM window, C watch

window, and ASM window are closed.
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5.9. Executing Anomalistic Steps
e Software interrupt instruction
Instructions that generate software interrupts (undefined instruction, BRK instruction,
and INT instruction) cannot be continuously step executed in the instruction internal
processing.
Example: INT instruction
NOP
NOP

INT #3 INT instruction is skipped over
NOP when performing step execution

JMP MAIN
INT_3:
NOP <—— Address at which program
execution should stop
NOP
NOP
REIT

e INT instruction
To debug the program using the INT instruction, set the software break for the INT
instruction process and use the Go command.
Example:
NOP

INT #3 Executed by the Go
NOP command

JMP  MAIN
INT_3: «—
NOP
NOP
REIT

Break
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5.10. Limitations on Peripheral Functions
UARTO is used for communication between the monitor program and the host computer. Do
not use UARTO in the user program. Do not connect the pins below to other pins as they are
used for communication with the host computer.
¢ R8C/M11A Group
P1_6/TRCIOB (9pin), P1_4/TRJO/TRCIOB (11pin)
¢ R8C/M12A Group
T P1_6/TRCIOB (14pin), P1_4/TRJO/TRCIOB (16pin)

5.11.Limitations on Flag Register

When using the user program to rewrite the flag register, execute the FSET and
FCLR instructions to prevent the debug flag (D flag) from being rewritten.

5.12. Operation on Peripheral I/O During a Break
Although an interrupt cannot be accepted during a break, peripheral I/O continues operating.
For example, when stopping a user program by a break during timer operation, the timer

continues counting, but the timer interrupt cannot be accepted.

5.13.Interrupts used by UART Debugger
The BRK instruction interrupt, address match interrupt, single-step interrupt and address
break interrupt are used by UART Debugger. Therefore, make sure the user program does

not use any of these interrupts.

28



M16C/R8C UART Debbuer

User's Manual

R8C Family / R8C/3x Series, R8C/Lx Series

Notes on Connecting R8C/3xC Group R8C/3xD Group R8C/LxC Group

Publication Date: Rev.1.00 Feb 01, 2011

Published by: Renesas Electronics Corporation




LENESANS

SALES OFFICES Renesas Electronics Corporation

http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH

Arcadiastrasse 10, 40472 Dusseldorf, Germany
Tel: +49-211-65030, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898

Renesas Electronics Hong Kong Limited

Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044

Renesas Electronics Taiwan Co., Ltd.

7F, No. 363 Fu Shing North Road Taipei, Taiwan

Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.

1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632

Tel: +65-6213-0200, Fax: +65-6278-8001

Renesas Electronics Malaysia Sdn.Bhd.

Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia

Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics Korea Co., Ltd.
11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141

© 2010 Renesas Electronics Corporation. All rights reserved.
Colophon 1.0



M16C R8C UART Debugger
User’s Manual

R20UT0540EJ0100
(Previous Number:REJ09B0567-0100)

LENESANS

Renesas Electronics Corporation



	1. Connecting the Target Board to the User System
	2. Preparing the M16C R8C FoUSB/UART Debugger
	3.  Memory Map When Using the R8C UART Debugger
	4. Monitor Program Occupied Area
	5. Notes on Using the R8C UART Debugger
	5.1. Restarting the R8C UART Debugger After it is Done Debugging
	5.2. User Program ID Code
	5.3. User Program Download Area
	5.4. Frequency Characteristics
	5.5. Limitations of SFR Operations
	5.6. Limitations on Stop Mode or Wait Mode
	5.7. Watchdog Timer
	5.8. Real-time Operation of User Program
	5.9. Executing Anomalistic Steps
	5.10.  Limitations on Peripheral Functions
	5.11. Limitations on Flag Register
	5.12. Operation on Peripheral I/O During a Break
	5.13. Interrupts used by UART Debugger



<<
  /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 1.2
  /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 <>
    /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.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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


