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Overview

This tutorial describes the steps in creating new projects for the M16C
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 creating a
project with existing source files.

Specific examples are shown throughout this tutorial using the
SKP16C28. The SKP16C26A and SKP16C29-CL are similar in all
respects.

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 ‘Quickstart Guide’
2. Installed the SKP files, examples, and software tools in the default directories.

3. Reviewed Tutorial 1.
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Starting HEW

4
4
; f
4
3

PrintFolders

@ QuickTime
High-performance Embedded Workshop 3.1 » |

[@ Sprint
| @ winraR

From the Windows Start menu, click on

[@ Manuals 4
On-ine Support 3
Tools r

Eﬁ! High-performance Embedded Workshop

B8 Manuals Browser

@ Register on-ine

Programs > Renesas > High-performance Embedded Workshop 3.1
> High-performance Embedded Workshop
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€% High-performance Embedded Workshop
File Edit Wiew Project Options Build  Memory  Tools
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1. Ensure

% {Create a new project workspace

" Open arecent project workspace;

this option

IE: YHewdWTutaorZ_pgh T utor?pg: bws ;I

ok

Cancel |

2. Click on
Adminiztration. . |

‘OK’ button.

=

E‘ " Browse to another project workspace

IS selected.

& 2] Projects

x|
i

EI Templates | Mawigation

‘ AT+ T\ Rash } Build £ Debug  Findin Fles } ‘Version Control f

Ready | | | | i i i

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 N

ew Project with the

SKP project generator (1/4)

New Project Workspace

Projects l

@ Application

@ E mphy &pplication

'@ [rmpart b ak efile

@ Library

g M1GC/26 Starter Kit Plus
ﬂ b16C/23 Starter Kit Flus
a b1BC/EZF Starter it Plus
g RAC Starter Kit Pluz

2. Select
‘M16C/28 -~
Starter Kit
Plus’ as the
project type.

B i I

Note: This is the directory where
the project will be created,
‘C\\HEW3\Tutor2_pg'.

(2]
3. Enter ‘Tutor2_pg’.

Workzpace Mame;

|T utorZ_pg

Project Mame:

|T utorZ_pg

Diirechary:
|E:'xH e Tutord_pg

Brows

—

~le—— 4. Verify Renesas
M16C Standard is

1. Select M16C.

CPLI Family:
|M16C

T ool chain:
|Henesas M1BC Standard

selected.
| E;Q | Cancel ‘

/
5. Click on ‘OK’ button.
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Creating a New Project with the

SKP project generator (

2/4)

M16C/28 Starter Kit Plus - Step 1 IZ|

Y

v
tv"-'""ﬂ

staﬂer

What tppe of project do vou want to
generate’?
™ Werify SKP

These projects allow yau to verify the
SEF and the development environment

Kit Plu " Sample Code

Sample code for perpherals, mermary

re-write, and board W

f¢ {Empty Projeck

Setz up and initializes the M1EC/28 far
thiz SEP

1. Select
‘Empty Project’.

_2. Click on ‘Next’
button.

sample code.

Note: The other project selections (Verify SKP and Sample Code) allow you to
test the SKP and evaluate the MCU peripherals and features using pre-built
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Creating a New Project with the
SKP project generator (3/4)

M16C/28 Starter Kit Plus - Step 2

The follawing filez will be added ta the

project:

File 1 D escription

defaultzeszion. haf HEY Seszio...

main_28zkp_termplate.c Shell far paur...

readre. txt Readme Tex...

debughncrtd_28skpr3l Relocatable .

nortl_28skp.a30 Startup Progr. .

zectI0_28zkpinc Section and ..

zfr_28h SFR definitia...

zfr_28.a30 SFR Definiti...

skp_bzp.h b acroz for th...

zkp_led h Header File f... . ..

= ‘ ’

1. Click on ‘Finish
button.

¢ Back ] [ et ] Einizh Cancel ]

Note: Step 2 shows all the files that will be added to the new
project and their description.
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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 information:
CPU = M16C

Additional fles:
defaultzeszzion hsf
main_28skp_template.c
readre. kat
ncrt]_28zkp.r3d
nortd_28zkp.a30
gectI0_ZBzkp.inc
zfr_28.h
#fr_23.a30
zkp_bzp.h
skp_lcd h

L 1. Click on ‘OK’ button.

The project generator information is shown once the project
has been created.
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HEW after Creating a New Project using the
SKP project generator

€% Empty_Project - High-performance Embedded Workshop
File Edit Wiew Project Options Build Memory Tools  Window Help

jped@|ssee|loTu||crD|@sEne 2| 2R ||
||oz & & & ||| i i & [[oebug | || Defautsession 2% B |6
[EEE e

i [P
E- @ Empty_Project
E| a Azzembly include file
Phe [&] secta0_28skp.inc
E| a Azzembly source file
g Uz j ricrt_28skp. 230
O s = I
Ea C source file
o mair_28zkp_template.c
=19 Dependenciss
----- % zect30 28zkpinc
5] sh_28h
----- % skp_bsp.h
B skp_ledh

N (3] Projects l =] Temp... I ] plawi... I

=||FDT A4PI initialised: version R B D

fctive Project: Empty Project

]+ Tt Flash £ Build b Debug A Find in Fles J ‘ersion Corirol §

Ready M5 | 4
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SKP project generator
Summary (1/2)

The following is a summary of what happens when creating a new project
using the SKP project generator Empty Project:

1. The following files are created in the workspace or project directory (in this
example, under C:\Hew3\Tutor2_pg):
A copy of the user startup (ncrtO_28skp.a30 and sect30 28skp.inc) files.
A .c file (main_28skp template.c) that contains the main function.
Copies of the SKP header files (sfr_28.h, skp_bsp.h, and skp lcd.h)
included in the .c file.
A copy of the sfr 28.a30 file so SFR labels are visible in KD30.
2. Links the startup files first as shown in the “Linking the startup files first” slides
(slides 25 & 26).
3. Configures the external debugger to launch KD30 as shown in the “Launching
KD30 from HEW?” slide (slide 28).
4. Adds the phase to generate a hex file when building a project as shown in the
slide “Generate a hex file for the Programmer” (slide 29).
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SKP project generator
Summary (2/2)

The Proj ect structure & C:\Hew3\Tutor2_pg\Tutor2_pg |Z E|
aﬂd fl|eS Created File Edit iew Fawarites Toals  Help ;
W h en usin g th e S K P @ Back - _J l? fﬁ Search ‘ H?' Faolders
project generator are —

X]
"*l

T

fddress |[h CiHew 3 Tukar?_pgt Tukar?_pg v| G0
S h own h ere. Folders = Mame = Size | Twpe
I Documents and Settings () debug File Folder
) Flexdm H defaultsession, hsf ZKE HSF File
= ) Hews Ernpty_Project.tps 1KE TPS File
I BACKUP Izj main_z28skp_template.c 1KE CFile
& ETC |#] ncrtn_zaskp.a30 6KE  A30File
[ help i E] readrne. bxk 1KE Text Document
3 Manuals ] sect30_zBskp.inc 11KB INC File
El OnLine |£] sfr_28.a30 17 KB A30File
) System ] sfr_za.h 143KB  H File
£ test ] skp_bsp.h 4KE HFile
® 123 Tools =] skp_lcd b SKE HFile
= IC5) TutorZ_pg = Tutorz_pa.hwe 17KE  HWP Fil
= |39 Tutarz_pg
I3 debug
= 25 MTOoL
=) EIM
I FoUSE 3 & ! %
12 objects (Disk free space: 26,7 GE) 203 KB v_vﬂ My Computer
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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:

» Creating a new workspace from scratch

 Adding source files

» Setting up the software development environment including
linker, build, debugger, and programming configuration
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Creating a New Project (1/8)
Select ‘New Workspace’ from the File menu...

Mew Project Workspace

‘:|AS€||8C£[ ’ F'rn:niec:tﬂl /4 Enter :Tutorza
Wiork zpace Mame;
pplication-. - s as name of the
@ Empty Application | ]
l@ ek Eroject Mame: p rOJ e Ct .
2. Browse to, or enter, ru Tutor2 :
! g B TT—— 5. Leave asis

Tay it Plus irectany:
\g\MTICDOé\?jK’P16C28 Tte—g ﬁ::wmuusm BC28\Sample_Code\Tutor2 | Browse. | (|e ‘TutorZ’)_
ampie_Code .

CPU family: ‘ ‘

‘ ‘ |M16C |
/ T ool chaim;
3- Select M16C |HenesasM1EEStandard :_] e 6 Verlfy Renesas

‘ M16C Standard is
selected.

Froperties... ‘

W Cancel |
/

1%

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

Toolchain wersion ; |~ l- Leave as IS-
IEntr_l,l ;*/

YWhich CPU do you want bo uge for this
project?

CPU Sernes: 2 . SeIeCt

M16C/E0

| ‘M16C/20".

M16CA0
RACAT iy

CPU Type:

Other

If there iz no CPU type ta be selected,
zelect the "CPU Type" that a similar to
hardware specification or zelect "Other'’.

¢ Back | M et > I Finizh | Cancel

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

Mew Project-2/6-Select RTDS

| - 1. Select ‘M16C/20".

Target type : IM1 EC/20 ;f— )
RTOS : Ir‘u:une Leave aS |S.
Startup file type ; Select ‘USER’]_.
Startup files :
EII@ Froject
43 Csource file =
423 C header file Add...

a Azzembly source file i
LA Aszembly include File E|

a Configuration file Bemove

4. Click on ‘Next’ button.

[ Show file path /

< Back | Mext > Finizh | Cancel I

Note: 1. Differences between Default and USER Startup files is
discussed after the project is created.
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Creating a New Project (4/8)

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

o What kind of initialization routine
vaould you like to create?

[T Usze /0 Librany
¥ lze Heap bMemony

Heap Size; IEIEEIEIH

Generate mainl] Function

T

< Back | N’em | Finish

Cancel

/

2. Click on ‘Next’ button.

16

1. Select ‘None’ as we
already have a file
with the main()
function.
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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.

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

Wihat are the stack settings?

— |lzer Stack Pointer

Stack Size;
03004

— |nterrupt Stack Pointer ;

Stack Size;
3004

/ 1. Click on ‘Next’ button.

Finizh | Cancel I
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Creating a New Project (6/8)

Mew Project-5/6-Setting the Target System for Debugging |E||E|

— Targets :

Mo items

— External Debugger : /

none
M1EC Family K.D30%Y.3.20 Beleaze 1B

Target type :

M1EC/20

]

= o

1. Select ‘KD30'.

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.

Mew Project-6/6-Changing the File Hames to be Created |E||E|

The follawing source files will be
generated:

File Namel Ext.. I D'ezcription

1. Click on ‘Finish’

to complete project
G W *| creation process...
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Creating a New Project (8/8)

A project summary is displayed to indicate a successful creation of

the new project, tutor2.

Summary

Project Surmmary:

PROJECT MAME :
PROJECT DIRECTORY :
CFU SERIES :

CPU T%PE :
TOOLCHAIN MAME
TOOLCHAIN VERSIOM ;
GEMERATIOM FILES :

{.

v Generate Readme. bt as a summary file

-------- PROJECT GENERATOR -mrm

Tutar?

CAMTOOLMSEPTBCZE8AS ample_

k16CA20
Other

Renezaz M1EC Standard T oolch.

E ity

DATE & TIME : 3/15/2004 3:01:37 P

Click DK to generate the project or Cancel to abort.

& project directon

Cancel

/1. Click on ‘OK".

20
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HEW

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

{% Tutor 2 - High-performance Embedded Workshop
File Edit Yiew Project Options Buld Memary Tools ‘Window  Help

DEHd & sz 0Tu||[orD|@c(toe z|®®||wuE=
o ||| B e & [[Debus | [DefauitSession 2w |EE |6 &
EfEMEdE RV R e

ohd |
Em?-l@ Tutor2

=9 Dependencies

] 3 Projects l El Temp... I ] Plawi... I

fll FDT API initialised: wersion 3, 1, 0O, §
F

Active Project: Tutoxr?

AT % Tt Flash £ Build b, Debug } Find in Files b Version Contral §

Ready NS MuM 2

= - RENESAS




Default and User (SKP) Startup Files

Except for comments, the differences between the default (ncrt0.a30 and
sect30.inc) and user (ncrt0_28skp.a30 and sect30 28skp.inc) startup files
are listed below:

Ncrt0.a30
BCLK — Set to f1 (div by 1) of Xin (BCLK = Xin frequency) in user file.
Stack sizes — Smaller (0x100) in user file [default at 0x300].
Heap size — 0 (no heap size) in user file.
Vector Base Address — OxFF800 for (M16C/28) in user file [default at OXFFDOO
(M16C/62)]
Device Package — set to 80-pin package
Section Allocation — Calls user sect30 file (sect30_28skp.inc) [default calls
default sect30.inc].
Standard I/O Initialization — No initialization in user file (done using mcu_init
from main()) [default file calls _init routine].

Sect30.inc
Variable Vector Definition — Simplified and described in user file

Note: You can use the default startup files but ensure that you understand the how to
make the necessary modifications. The customized startup files for the SKP can

be found under C:\MTOOL\SKP16C28\Sample Code\Startup_files directory.
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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)

Look, in: l I3 Tutor?_sic

E main_tutors,c
|ﬂ ncrkd 28skp kuktorz.a30
IE:I seck30_z8skp _bukarZz.inc

3. Select main_tutor2.c and
ncrt0_28skp_tutor2.a30.

File name: 1"main_tutn:ur2. B

‘nicrt]_28zkp_tutord. a30"

Files of type: | Project Files

I Belative Path

23

j Cancel

2. Browse to C:\MTOOL
\SKP16C28
\Sample_Code\Tutor2_src
folder, which contains the
source codes for this
tutorial.

4. Click on Add.
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Adding Source Files (2/2)

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

=l x] _ . : :
= 1. To display dependencies per source file, right-
- Eg*ﬁemblmumme click on the Workspace window, and click on the
nortl_28zkp tutor2 a3l Configure V|eW
-5 C source file .
rnain_tukare.c Configure View

-5 Dependencies

sfectEEEUEEEskp_tutan.inc [v Show dependencies under each file
fr_28,

Ny - [v Show standard library includes Cancel
skp_ledh [ Show file paths
‘|

N 5 Projects ‘ Wl Temp... | “dpavi.. ‘

_ Coreel |

2. Click on check boxes in
] Totor Configure View dialog box.
= Tutor2 3. Click on OK button.

-3 Aszembly source file
- . nortl_28skp_tutor?. a30

=

. zect30_28:zkp_tutorZ.inc : : .
-3 C source file by Dlsplaylng the Source flle
33 ma.n tutor2.c dependencies this way makes
ipziiﬁ.h} <« it easier to verify if the header
5] skp_ledh files are included before

building the project.

N @ijem I @ Templates @Nauigaﬁun I
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Linking the Startup File First (1/2)

After checking dependencies, NC30 must be setup to compile and 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.

3. Click on Link tab.

1. Select Renesas M16C
Standard T00|Chain from Renesas M16C Standard Toolchain

the Optlon m_enu. and —~ Configuration : C | ssembly Link lLibrarian] lmz | Cig | MAf*
this window is displayed. ’|g|| Configurations )| coteson: [inpu 5
=3 All Loaded Projects Show entries for :
+- [ C zource file
+- [ dssembly source filk
2. Select All
Configurations.
4. Select b
Relocatable 5. Click on Add. 2|
files. '
[-E] Specifies start address
of absolute rmodule |
Options Link ;
-L ne3lib -G -kS -0
FICOMFIGDIR A $(PROJECTHAME )30
% b
(] | Cancel |
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Linking the Startup File First (2/2)

1. Select Configuration
directory.

2. Enter the startup __

\

Add relocatable file

Belative ta

i Configuration directory

File path :

L] Cancel

1ncrtﬂ_283kp_tutnr2

T~

3. Click on OK.

source file, i.e.
ncrtO_tutor?2.

Renesas M16C Standard Toolchain

Configuration :
|.-’-‘-.II Configurations _lj
=3 Al Loaded Projects

=
+ I:l C zource file
[0 Azzembly source fil

|
W

E ] Azzembly  Link ]Librarian] Lrnc ] LCfg ] b 4 J r

Cateqary : jlnput _'j

Show entries faor :

J Relocatable files

FCOMFIGDIR et 28skp tutor ra0

Insert...

Bemove

2] 4]

L

[-E] Specifies start address
of abzolute module :

Options Link :

'L nc3ib -G M5 -0
$[CONFIGDIRAASPROJE CTHAME]#20

P

_ 4. Click on OK.

(] 8 ( Cancel

|

26
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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.

1. Select Renesas M16C Standard
O Toolchain from the Options menu
a_

and this window is displayed.
>

/O 2. Click the Add... button.
3. Set the “Relative to:” option to
Custom directory and the
“Directory:” to the location of

your Common directory for your
SKP.
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Building (compile & link) the Program

- \

— 1. With the workspace name in the
Workspace window highlighted, click
on the build icon to build the program.

. Look at the Output window and check
whether any errors or warnings occurred.

If there are no errors, you can try running the program on the M16C/Tiny SKP
Board using the ICD and KD30 Debugger.
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Launching KD30 from HEW

KD30 can be launched directly from HEW, but HEW must be
configured as shown below.

1. Select Customize from

from the Tools menu.

Click on Debugger tab —

3. Select Other external
debugger.

4. Locate KD30 from
C:\MTOOL\KD30 folder.

5. Enter -LOAD=$
(CONFIGDIR)\$(PROJECT —
NAME).x30.

To launch (and download .x30
file) KD30, click on this icon.\

29
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Generate a hex file for the 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

KD30. However, device programmers, including the FoUSB

Programmer, use hex files in Motorola or Intel format.

1. To generate a hex file
during the build process,
select Build Phases from

the Option menu.

2. Click on M16C Stype —

Converter checkbox.

3. Click on OK. .
With the feature enabled, a hex (.mot) file is created when building the project.

Look for a Tutor2.mot file under C:\MTOOL\SKP16C28\Sample Code\Tutor2\
Tutor2\Debug'’ folder.
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End of Tutorial 2

This Is the end of the tutorial. 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:\MTOOL\Sample Code\tutor2 src
folder.

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

Have Fun!!
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References and Recommended Reading

All documents that came with the SKP can be found using the “Document
Description” from the Start > Programs > Renesas-Tools > SKP16C28
menu.

 User’s Manuals: Individual manuals for SKP16C26A, SKP16C28 and
SKP16C29-CL. These documents provide details on the Starter Kits.

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

« KD30 Version X.XX Help: The tutorial only covered the basics of KD30. Check
out the Help menu to find out all of KD30'’s features.

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

« MI16C/26A, 28 & 29 Hardware Manuals: M16C/Tiny device specifications.

« RTA-FoUSB-MON User’s Manual: Provides details on the In-Circuit Debugger
and Flash over USB Programmer.
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References and Recommended Reading

« M16C/10/20/60 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 microcontroller.

« M16C/10/20/60 Series Software Manual: This document describes the
instruction set and timing information for the M16C/20/60 series CPU cores.

« 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: http://www.renesas.com.
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