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Overview

This tutorial describes the steps in creating new projects for the R8C
using two different methods.

The first method uses the SKP project generator that will create an
empty project.

The second method will provide step by step instructions on how to
create a new project with existing source files.

Examples shown throughout this tutorial are specific to the
SKP8CMINI17. If using the SKP8CMINI-15, replace any references to the
SKP8CMINI-17 with SKP8CMINI-15.

To get the most out of the SKP including the development tools, check
out the references at the end of this tutorial.

Note: This tutorial assumes the user has done the following:

1. Followed the ‘Quick Start Guide’

2. Installed the SKP files, examples, and software tools in the default directories.
3. Reviewed Tutorial 1.
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Starting HEW

Eﬁ Renesas fﬁ High-petformance Embedded Warkshop # Eﬁ! High-performance Embedded Warkshop

1 Starhin b P MAT-NCSIWA V.5, 30 Relase 17 b g

From the Windows Start menu, click on
Programs > Renesas High-performance Embedded Workshop>
High-performance Embedded Workshop
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Creating a Project Workspace

i High-performance Embedded Workshop

Fie Edit View Froject Options Build Memory Tools Window Help

| lijﬁI;ﬂM uma| } T @ “| 0 prq.\,aIg_ﬁ”_E.m g z|mwm IIIqﬂIedd.splay B
[P AT ||wass||eses | | Hd|lae @]
B

Welcome!

/

1. Ensure
this option
IS selected.

R &1

&+ Create a new project workspace

" Dpen a recent project workspace:

[CAMTOOL\SKPECMIN S ample_Cod + ]

E‘ ™ Browse to anather project workspace

Cancel

2. Click on
‘OK’ button.

III-.

Adrminigtration. .

" Proects | &l Temo

| DNavi T

e

[ "1 Build i Debug _Fnd i Fies }y_Verson Conal [

Ready

I I I [ 4

When HEW starts up, you will be prompted to select a workspace.By

default, ‘Create a new project workspace’ option is selected.
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Creating a new project with the
SKP project generator (1/4)

Mew Project Workspace
Frojects |
I3 Application Wwiorkspace Mame; -
7§ Empty &pplication Ituh:ur2_pg
H Ir!'u:u:urt M akefile Project Name:
ﬂ Library
¥ M16C/28 Starter Kit Plus |tut0r2_ng
F=IREC/17 Starter Kit Plus —

/
2. Select
‘R8C17
Starter Kit
Plus’ as the
project type.

II:: Yafork S pacehtutord_pg

CPLI Farnily:

o]

Cat

\

5. Click on

2

— 3. Enter ‘Tutor2_pg'.

Note: This is the
directory where the

Bow project will be

created.

~1. Select M16C.

4. Verify Renesas
M16C Standard is
selected.

‘OK’ button.
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Creating a new project with the
SKP project generator (2/4)

RBC Starter Kit Plus - Step 1

YWwhat type of project do you want to
generate?

" Verify SKP
These projects allow you to verify the
SEP and the development environment

" Sample Code

Sample code for peripheralz, LCD, and

board components /

Setz up and initializes the REC for this
SKP

_— Select ‘Empty Project’.

¢ Back | Heut » | Finizh ‘ Cancel |

Note: The other project selections

(Verify SKP & Sample Code) allow

you to test the SKP and evaluate the MCU peripherals and
features using pre-built sample code.
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Creating a new project with the
SKP project generator (3/4)

R8C Starter Kit Plus - Step 2

The following files will be added to the

project:

File | D escription

defaultzeszion. hsf HE'W Seszio...
main_rec_skp.c kain zource ..
nicrtl_rB8c.a30 Startup code...
readre. st FReadme text...
zect30_rBoinc Section and ...
#fr8c11.h SFR Definitia...
zf_rdc11.a30 SFR Definitio...

- Click ‘Finish’.

e

< Back || | Einizh | Cancel |

Step 2 shows the files that will be added to
the new project and their descriptions.
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Creating a new project with the
SKP project generator (4/4)

Project generator information

The project will be generated with the following specification:

CPU infarmatian;
CPU =MI1EC
Additional files:

defaultzeszion. hsf
main_rdc_skp.c
ncrtd_r8c.a30
readre. bkt
gectI0_rBc.inc
shr@e11.k
gf_rdc11.a30

The project generator information is shown
once the project has been created.

g LENESAS




HEW after creating a new project
using the SKP project generator

Eﬁi Tutor2_pg - High-performance Embedded Workshop
Fie Edit View Project Optons Buld Memory Tools Window Help

IR - R A= R =R A c—
T A7 loaes||ee s 5 b Slbitein — S|A% [BR||ads i ||=||mensnt ]
L

SE

E
= [ Tutor_pg
=13 Assembly source fils
nertl_rBc.a30
sfr_rBc11230

3 Cheaderfile
=3 Csourcefile
main_REC_SKP.c
(=43 Dependencies
sect30_rScinc
sfrBellh

" @ Projects [ B Teme... | A Nevis.

4 Build A Debug A Find in Files A Version Conrol

Ready [ ms
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SKP Project Generator
Summary (1/2)

The following is a summary of what happens when creating a new

B~ W

project using the SKP project generator Empty Project:

The following files are created in the workspace or project directory (in this

example, under C:\Workspace\Tutor2_pg):

= A copy of the user startup (ncrtO_r8c.a30 and sect30 r8c.inc) files.

= A .cfile (main.c) that contains the main function.

= Copies of the SKP header file (sfrr8c17.h) included in the .c file.

= A copy of the sfr r8c17.a30 file so SFR names are visible during
debugging.

Links the startup files first as shown in “Linking the startup files first” (slides

25).

Adds an FoUSB Debug Session (slide 18).

Adds the phase to generate a hex file when building a project as shown in

the slide “Generate a hex file for Programmer” (slide 28).
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SKP Project Generator
Summary (2/2)

The project structure and
files created when using
the SKP project generator

are shown here.

8§ C:" WorkSpace' tutorZ_pg'tutor?_pg _|EI|5|

File Edit ‘Wiew Favorites  Tools  Help -f
- EY - [ =, .

@ Back. \) LE fj Search lL-_ Folders

Address I@ CiworkSpace bukar? _pagitukor?_pg

Folders x

Mame ~

EEE
I

L) workrenesas ;I
| workrenesasz
= I55) workSpace
I3 stsaddress
I3 rest1
) restz
I test3
I testas
= 15 tukorz_pg
29 tutorz g

I WorkSpacez
[ P TR P S

[Chrelease

|ﬂ _ncrk0_rdcld 17 _demo.a3o
E’J _=ect30_rdcld 17 _demo.inc
|i] defaulksession, hsf

@ demoz.c

IEI descripion. bxk

B old_version_1.3_001defaultsession. hsf
I'.é_“"J readme, bxk

|ﬂ sessionmlac_rSc_foush,bsf
EtuturZJg.hwp

E’J upgrade. bxk

1 |

2
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Creating a New Project Environment

The SKP Project Generator simplifies several steps in creating a new
project but what if you already have source files? The following slides
will walk you through the following:

O Creating a new workspace from scratch
O Adding source files
O Setting up the software development environment

-including linker, build, debugger and
programming configurations
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Creating a New Project (1/8)

Select ‘New Workspace’ from the File menu...

Projectz |
:IA SelleC: , Winrkzpace Mame: / 4 Enter ‘TUtOI’Za
pp Ica Ion . @Impnrth’lakefile Itutmz aS name Of the
'ﬂ Librar Project Mame: .
W M1 EE}:“EB Starter Kit Plus [tutor2 Pro] ect.
w RBCA7 Starter Kit Plus Directary: —— .
2 B /IE:HHENESASHSKF’EEMMH?'\Sample_EDde'\tL Browse. .. | ?. Le‘_?_vte azs,)ls
. Browse to, or enter, — l.e. "Tutor?)).
‘C:\Renesas\SKP8CMini
’ T ool chain:
17\Samp|e_COde - IHenesas M1EC Standard o j
| — 6. Verify Renesas
3. Select M16C M16C Standard
Propeties... | Tool chain

k. I Cancel |

7. Click on ‘OK’ button.
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Creating a New Project (2/8)

Mew Project-1/6-Select Target CPLUL.Toolchain yversion il

kb vai 1. Latest compiler
EC ~L— version is selected

Ww'hich CPU do you want to uze for thiz
projecty

CPU Senes:
1EC/20 - 2. R8C/Tiny selected

M16CA0
M1EC/Tin

[f there iz no CPU tppe to be selected,
zelect the "CPU Type" that a similar ta
hardware zpecification or zelect 'Other”’.

< Back | Mext » I Firizh Cancel

3. Click on ‘Next’ button.
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Creating a New Project (3/8)

New Project-2/6-5elect RTOS

a Assembly source file v |
d29) Assembly include file =

----- {23 Corfiguration file Bemove

B Togettype:  |REC/Tiny < 1. Select‘R8C/Tiny’.
RTOS - [rone -l4— 2. Leave asis.
satpficnee [N 4— 3. Select ‘USER™.
Startuif_iles:

El"l%-gjﬁnume file
23 C headerfile Add...

4. Click on ‘Next’ button.

Mext >

Fsh | Cancel |

15

Note: 1. Differences between Default and USER Startup files
are discussed after the project is created.

LENESAS



Creating a New Project (4/8)

New Project-3/6-Setting the Contents of Files to be Generated |E||z|

W ‘What kind of initiglization routine
would you like to create?

I Use /0 Librany
I Use Heap Memaony

i :pgiz_awlz_::' _+ 1. Select ‘None’ as we
| already have a file with
the main() function

<Back || MNet> |  Finish Cancel

2. Click on ‘Next’ button.
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Creating a New Project (5/8)

The stack settings are grayed out because USER startup file was
selected (see Creating a New Project 3/8 ). If DEFAULT startup

file was selected, these settings become available.

New Project-4/6-5etting the Stack Area

What are the stack settings?

I zer Stack Pointer :

Stack Size:

— |nterrupt Stack Pointer ;

Stack Size:

/ Click on ‘Next’ button.

Fsh | Cancel |

= RENESAS
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Creating a New Project (6/8)

— Targets :

[(JM1BC RBC Compact Emulator
[wiM1EC RBC FollSBAJART

[(JM1BC RBC Simulataor
[(JRSCEYSYSTEM
[[JRSCESSYSTEM

— External Debugger :

|M'I BC Farmly K030V 4.00 Releaze 1

< Back || = I Finizh Cancel

18

W 16C REC PC7A01 Emulator o 1 SeleCt

‘M16C_R8C_FoUSB/UART"

2. Leave as is.

3. Click on ‘Next'.
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Creating a New Project (7/8)

We already have the source files and selected USER startup files
(see Creating a New Project 3/8 and 4/8 ) and so, there are no

source files that will be generated.

2lx
The following gource files will be
general ted:
Canfiguration name : File Namel Ext... | D escription
|Debug_M1EE_HBE_FDUSB_U»&HT
— Detail options ;
Item | Setting |
.. ~, 3 - M' o
’ [ —— \:__ & ’.}-'?‘:\\_“Q-\
= vty | STOTUSSSN
< Back | Mewt > I Firigh | Cancel | Bk Ny Finich | c I |
/ Click on ‘Finish’ to
3. Click on ‘Next’. complete project
creation process...
s — ’ 19 LENESAS




Creating a New Project (8/8)

A project summary is displayed to indicate a successful creation of
the new project, Tutor2.

Summary E| Pg|

Froject Summary:

-------- PROJECT GENERATOR -
PROJECT MAME - Tutar2

FROJECT DIRECTORY : C:AWTOOLASEPECKMiniS ample_
CPU SERIES - RECTiky

CPU TYFE : Other

TOOLCHAIM HARE - Renezaz M1EC Standard Toolch.

TOOLCHAIMN VYERSIOM : Rac
GEMERATIOM FILES :

DATE & TIME : 1/13/2004 4:21:53 P

_ Click on ‘OK’.

4 >

Click OF. to generate the project or Cancel to abaort,

[v Generate Readme.tdt az a summany file i project director

Cancel

.................................
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HEW

After creating the project, HEW will look similar to the figure below.

€93 Tutor2 - High-performance Embedded Workshop
File Edit View Project Options Build Memory Tools Window Help

DeR@ E|ima|0Ta||0F B|e @8] 08 z | =" B
|| =T JJmﬁﬁlﬁﬁ JJ@IEI“Debug | |[Defausession |2t 5 | & 5
[BFEIEEL® O & B

=l x
EREY Tuior?|

o3 Tutor2

N & Projects | &l Teme.. | <Navi. |

B2 EY

A T\ Build £ Debug b, Findin Fiez  Version Contrdl
Ready — — NS [ y

|
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Default and R8C Startup Files

Startup files have been specifically created for the Mini R8C SKP. It is
recommended that you use these files (ncrt0 r8c.a30 and sect30 r8c.inc)
instead of the default startup files (ncrt0.a30 and sect30.inc) that come with
NC30. The differences between these startup files are listed below:

Ncrt0 r8c.a30

Macros moved to sect30_r8c.inc.

Stack size, Int stack size and vector addresses moved to
sect30_r8c.inc.

Heap removed.

Processor mode initializations removed in ncrt0_r8C.a30.
Conditional assembler switches for RBC/M16C.

Sect30 r8c.inc

Variable Vector Definition — Simplified and described in user file

Note: You can use the default startup files but ensure that you understand how to

make the necessary modifications. The customized startup files for the R8C17 can
be found under C:\Renesas\SKP8CMINI17\Sample_Code\Startup_Files directory.

2 LENESAS



Adding Source Files (1/2)

1. From HEW’s Project menu, select Add Files and the Add Files dialog box is

displayed.

Add File(s)

Loak in: | | Tutor?_src

|ﬂ nortd_rdc_tutor.a30
Igj sect30_r8c_tutor.inc

2. Browse to C:\Renesas
\SKP8CMini17\Sample_
Code\Tutor2_src folder,
which contains the
source codes for this
tutorial.

Blrutor2.c

File name:

| "net0_rBc_tutor.a30” "Tutor? c”

Files of type: |F‘n:|je|:1 Files

[ Relative Path

El

Cancel

3. Select main_tutor2.c
and ncrt0_tutor2.a30.

__— 4. Click on Add.

23
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Adding Source Files (2/2)

x|

- l@ Tutor2
-3 Assembly source file
ncrtl_r8c_tutor a3l
=23 C source file
Tutor2.c
--£3 Dependencies
sect3)_rBc_tutorine

After adding source files, HEW’s workspace will look like the figure below.

1. To display dependencies per source file, right-
click on the Workspace window, and click on the
Configure View.

Configure View

[v Show dependencies under each file
[v Show standard librany includes Cancel
[ Show file paths \

N ] Projects I [Elteme.. | 0 Nawi..

- I@ Tutor2

2. Click on check boxes in
Configure View dialog box.
3. Click on OK button.

x|

-3 Assembly source file
- nctl_rBc_tutor.a3l

ct30_rBic_tutor 47 Displaying the source file

523 C source il dependencies this way makes
= Tutor? o / . . . .
simdc11h it easier to verify if the header

files are included before
building the project.

N @ijects I @ Temgp... *i’:lNavg... I
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Linking the Startup File First

After checking dependencies, HEW4 must be setup to link the startup files first.
The startup files contain information on memory addresses and sections which the
linker uses to place the code at the correct addresses. Note if the startup file is
named “Ncrt0.a30”, HEW4 will automatically link it first.

| Build Memory Debug Setup Tools  Window F

Renesas M16C Standard Toolchain, .. 1 . select BUiId > Li nkage Order...
=22 puild e ChrleF7
— *¥ puid F7
— & puild Al Linkage Order 2]x]
Build Multiple. .. )
5,. Update All Dependenciss Use cuztom linkage order 'S |
1 Stop Build kit 4-Ereal: Object arder: Cancel |
EE H BiE H
! Terminate Current Taol D fmcu_init 30 ]
L—f Build Phases. .. /E gh_r313_labelz.r30 T— |
gh Build Configurations. .. D tutor .3l ¥ |
SI‘ l_ . II’EI 1ans 2 ] Select Ove Lp
Linkage Crder. ..
Generate Makefile, .. ¥ i
/ ove fa u:uttu:uml
3. Click ‘Move to top’.-
4. For multiple configurations,
set linkage order for each e BBl
. g . . ‘ ’ ———fﬂelease j Capyita,.. |
configuration, then click ‘OK
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Defining an Include Directory

For this SKP, files that are common to all the sample code are kept in a directory
named “\Common” under \Sample Code. An example is the register definition file
sfr.h that is included for all the projects, yet never needs to be modified. Because
of this, we will need to setup up in HEW how to instruct the compiler where to look
for these files during compile time.

x
P— ©) Vommsioesiizmiessi IM—' 1. Select Renesas M16C Standard
onfiguratior : ssembly | Lin ibrarian | Lmc q il . .
[Detug = | Coeson Tommes - Toolchain from the Build menu
B Al Loaded Prfecs ShowoniiesTor and this window is displayed.
E‘ source file ( IIncqu:Ie file directories D j
D azzembly source file g:il'] Slp?:ifi::s the direu:tnr_g; u:u:unttair'ugindg thT filez] specified in 2 CI k th Ad d b tt
include. ‘You can specify up to 8 directaries ; ] ic e . utton.
3. Set the “Relative to:” option to
Relative to: .
IEustom directaony j Cancel | %l %!’ C u Sto m d I reCtory a n d the
Directary : “DirECtory:” tO the IOcation Of
[C\RENE S48\ SKPECHirit 7\Sample_CodeAComm: [ Browse.._| =l | your Common dire ctory for your
d (2] -l | SKP.
OF. | Cancel |
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Optimization

All compiler optimization is off by default

Select “Optimize”

Renesas M16C Standard Toolchain

Configuration : C
IDebug ﬂ Categony IDptimize &~ j
E‘@ All Loaded Projects v Optimization level :
E'@

|:| C source file
-0 Asserbly source fil | W Sigeor speed I

e M zize followed by speed j
Mizcellaneous op :

|_|i-|-| [5.11 M rtirnizes Hee braneh
4

ir@hl ekt wihick refers bk
]

)/

r [-0LU] Expands sentences the number of

times to loop without loop : I5 3:

Optionz C

Check both boxes

ACAMTOOLASEPECHin 745 ample_CodeCornrnon -
IC:A\REMESASSK.PECHinT 5 ample_Codeh\Comman - -
finfo -dir ${COMFIGDIR], -03 -0R -R28C17

s

=
(] I Cancel |

See the NC30 (compiler) manual for details on optimization.
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Building (compile & link) the Project

€533 Tutor2 - High-performance Embedded Workshop - [Tutor2.c] g@]g|
<0 File Edit Wiew Project Options Build Memory Tools Window Help - 8 x
L Ed {3 T @ ||[Mm =% b 1og 2 Oy led_display Rl
I | J £ 4 |Release | ||DefaultSessian | &
==l \
36 363636 3636 36 36 3636 36 3636 363636 636 36 3636 3636 36 3636 363636 3636 36 3636 336 36 3636 363636 363636 3636 3636 36 3636 36 3636 363636 3636 3636 36 3636 E
SR T A X 2
S Tutor2 x/

- amembm\ = 1. With the workspace name in the gt

- ncrtD_rBc_tutora30

B || 5 Workspace window highlighted, click =
T8 erin ~ on the build icon to build the project. -

i v
N & Projects ] @ Temp... | 42l Navig... I @ TutorZe

x|[DATA 0000087 (00057H) Byte (3) ~
lroMpaTa 0000000 (00000H) Byte(s)
COLE 0000287 (00377H) Byte (s)

Pnase M16C Linker finisned 2. Look at the Output window and check
Build Finished <~ whether any errors or warnings occurred.

0 Errors, 0 Warnings

| [\BuildA Debug }\ Find in Files )\ Version Conirol _,‘r

Ready Read-write 16/290 14 INS

If there are no errors, you can try running the program on the mini

R8C board using the ICD Debugger.
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Generate a hex file for Programmer

After building a program, a file with an .x30 is generated. For this example,
‘tutor2.x30’ is generated. This .x30 file can be downloaded using

HEW. Device programmers, including the FoUSB Programmer, use hex
files in Motorola or Intel format.

1. To generate a hex file Buaild Cirder | Build File Order | File Mappings |
during the bUiId process, Build phase u:uru:ler:. |
select ‘Build Phases’ from Sl _pa |
the ‘Build’ menu w|M1BC Linker e difi... |
- WM 16C Load Maodule Corverter
[IM1EC Configuratar Fiemove |
[IM16C Jump table Compogzer Mave Lp |
. M1EC Librarian
2. CI'Ck on M16C Load B Muveannl
Module converter B Impart |
checkbox.
| ] 4 I Cancel |

3. Click on OK.

With the feature enabled, a .mot file is also created when building the

project.
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End of Tutorial 2

This is the end of tutorial 2. You can try modifying or
downloading other sample programs from the
\Sample Code directory.

The completely built tutor2 project can be found in
the Zip file under

C:\Renesas\SKP8CMINI17\Sample Code\tutor2_src
folder.

Be sure to check out the references on the following
pages.

Have Fun!!

30 LENESAS



References and Recommended Reading

All documents that came with the SKP can be found using the “Document
Description” from the Start > Programs > Renesas > SKP8CMINI17 (15)
menu.

« SKP8CMINI17 User’s Manual: This is a “must read” document! It details all
the things you need to know on how to use the Starter Kit.

 R8C Hardware Manuals: Device specifications for R8C/Tiny MCUs.

« HEW User’s Manual: To fully understand and get the most out of HEW. This
is recommended reading.

e NC30WA Version X.XX User’s Manual: Check this manual out for features
specific to the NC30 compiler.

« RTA-FoUSB-MON User’s Manual: Read this manual to understand how the
In-Circuit Debugger / Flash Programmer works.
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References and Recommended Reading

« M16C Series C Language Programming Manual: This is a great document
for any level of programmer. The first chapter is an introduction and reference
on the C language. The next chapter explains specifics of C programming with
the M16C family of microcontrollers.

« R8C/Tiny Series Software Manual: This document describes the instruction
set and timing information for the R8C/Tiny series MCUs.

« AS30 Version X.XX User’s Manual: Read this manual if you plan on writing
programs in Assembly or when making changes to the startup file.

« Application Notes and Sample Programs: Application notes and other
sample programs can be accessed from Renesas Technology America’s
website: hitp://www.renesas.com.

« SKP updates: www.renesas.com/skp.

Tiny
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