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Overview

This tutorial describes the steps in creating new projects
for the M32C 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.

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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= REMESAS-TOOLS

@ Sony Handheld » Eﬁi High-perfarmance Embedded “Woaorkzhop
@ Sony YVaio P EM Manual Mavigator

@ Startup »

= Utiliies r

Starting HEW

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

High-performance Embedded Workshop

Location: C:\Hew3
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Creating a Project Workspace

€% High-performance Embedded Workshop

File Edit Wiew Project Options Build Memory Tools Window Help

pemag|z|lsmaloTu|opD|s|E@a s 2 |®n||@ =n & % |7
e ||emns| =] HasEr|acssialls]

|[EREERn PR ||[ExnEgats|Pi|lrree| x|

Welcome!

— Options:

L @ [Create a new project workspace

1. Ensure | _—t" 1% oo _|
h H - " DOpen a recent project workspace: Adrninistration... |

t I S O ptl O n é |C' sprojectsbasdiasdh s =]

IS selected. e,

2. Click on
‘OK’ button.

" Browse bo another project workspace

i ] Projects l E] Terplatss | 4] Navigation I

x|
¥

1' :IK Flash }\Build / Debug } FindinFiles i Wersion Control f
||Ready [ él

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)

New Project Workspace

Projects l

@ Application

1. Select
‘M32C/85
Starter Kit
Plus’ as the

project type.

@ Empty &pplication
@ Impaort b ak.efile

@] Library

[ b4 320 /85 Starter Kit Plus

Properties. .. |

Wworkspace Mame:

2. Enter ‘“Tutor2_pg’.

P

|T utar?_pg

Project Hame:

Val

|T utar?_pg

Directory:

|E:"\H EwfnTutar?_pg

CPU Family:

Browse... J

|M16C/80 M32C

Taool chain:

M16C/80,M32C.

|Henesas b 32C Standard

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

3. Select
-+ |
—

4. Verify Renesas
M32C Standard is
selected.

| ]S | Cancel ‘

/

5. Click on ‘OK’ button.
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Creating a New Project with the
SKP project generator (2/4)

M32C/B85 Starter Kit Plus - Step 1

Wwhat type of project do you want to
generate’?
™ Werify SKP

These projects allow you to verify the
SEF and the development enviranment

" Sample Code

Sample code for penpherals, mem
re-write, and board compol

1. Select
‘Empty Project’.

Setz up and initializes the kM 32C/85 for

this SKP

/

2. Click on ‘Next’
button.

< Back ‘ Mest » l Einigh | Cancel

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
sample code.
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Creating a New Project with the

SKP project generator (3/4)

M32CIB5 Starter Kit Plus - Step 2

The follawing filez will be added ta the

project:

File 1 D escription
defaultzeszion. haf Hew Seszion...
main. ¢ L Source File
nortl_32cskp.ail Azzembly 5o,
old_version_1.2_001... Hew Session...
zect308_3Zczkpinc Azzembly Inc...
#fr32c8586.h C Header File
zkp_bzp.h C Header File
zkp_lcd.h C Header File
description. txt Teut File
Einizh ] Cancel ]

1. Click on ‘Finish’

button.

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

The project will be generated with the following specification:

CPU nkarmation:
CPU = M1BCA30 M32C
Additional files:
defaultzezzion. hef
rnain.c
nertld_32cskp. a3l
ald_werzion_1.2_001defaultzeszion. haf
zectI08_32czkpinc
#fr32c8586. h
zkp_bsp.h
zkp_lcd b
dezcriptior, bt

Creating a New Project with the
SKP project generator (4/4)

1. Click on ‘OK’ button.

-

Cancel

The project generator information is shown once the project
has been created.
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€3 Tutor2_pg - High-performance Embedded Workshop
Eile Edit Wiew Project Options Build Memory Tools Window Help

HEW after Creating a New Project using the
SKP project generator

| |2 @] 4|

|FEREBEEDPe® . |Eenan Tl

[ceagermalirau|[oP|m|e @2 E0e 2| ®n|[@ ECEE
“mﬁﬁﬁm@@“ﬁelease ;I“DefaultSession ;I|)1ﬁ}|@mm@@% 5’ 2@HJ|

x|

BRel oz e
=[x Tutor2_pg
=23 Assembly include fil
¢ [2] sect308_32Cskpinc
223 Assembly source file
o [# not0_32Cskp.a3n
=3 € source file
main.

...... 239 Dependencies

i @ Projects l @ Templates ‘ €|Na\rigaﬁon I

_il FDT API initialised: wersion 3, 2, 0, 10
.2

Active Project: Tutor? pg

IIII\FIash A Buld } Debug i FindinFiles J Wersion Control

[ —

=Y [Defaull desktop | [INS
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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_32Cskp.a30 and sect308 32Cskp.inc)
files.
A .c file (main.c) that contains the main function.
Copies of the SKP header files (sfr32c8586.h, skp _bsp.h, and skp_Icd.h)
included in the .c file.
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 KD3083 as shown in the
“Launching KD3083 from HEW” slide (slide 28).
4. Adds the phase to generate a mot file when building a project as shown in the
slide “Generate a mot file for the Programmer” (slide 29).
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SKP project generator

The project structure
and files created
when using the SKP
project generator are
shown here.

Summary (2/2)

& C:\Hew3\Tutor2_pg\Tutor2_pg

File Edit ‘“ew Favorites Tools Help
@ Back - _\‘_/} lﬂ: /AH\J Search ‘ {{2' Folders = x n v
&ddress |B CHiHew TuborZ_pgh TukarZ_pg vl g
Folders x Mame = Size | Type Diake Mg
. B {h Hew3 7 ICiRelease File Folder 76200+
: ) BACKUP i defaultsession, hsf 3KE H3FFile 6iza/z00
§EHD call E] descripkion. bxt 1KE Text Document Flziz0ne
B ETC I main.c SKE C Source file &f28/ 200
) help | 8] nerto_szeskp.azo EKE A30Fie &/28/201
i 107 LbrEx @ sect308_32cskp.inc 10KE INC File A28 200
] L) Manuals @ sfr32cB566.h 231 KB C Header file Af4/200+
&) Mapview ] skp_bsp.h 4KB CHeader file &/15/200
22 onLine 1] skp_led.b 4KB  CHeader file 5iz4/200
© ) POFs TutorZJng.hwp 7KE HwP File 161 200:
§EHED System
F-ICT) Toals
=15 Tuter2_pg
=25 TutorZ_pg
‘L ) Release
EC3 MTOOL
{71 MTOOLENT % ,
¢ | ¥ < | Ed
10 objects (Disk free space: 11.8 GE) 265 KB d 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...

New Project Workspace

1. Select ] 3. Enter ‘Tutor2’
‘A I|Cat|0n, . ks Work space Mame; :
pp %Empt}'ﬁpplicatiun |Tutu:ur2 / as name Of the
E Lr?bﬁz:!trlhdakeﬁle Project Mame: p rOJ eCt .

|T utord

2. Browse to or enter ‘ Eiseto T 4. Leave as is

‘C:\MTOOL\SKP32C85\Sample_Code’ [CAMTO0L\SKP32CES\Sample_Code\Tutor2  Browse... (i.e. ‘Tutor2).
| |

CPLI Family:
M BC/B0M32E «—— 5. Select M32C.
T ool chain:
Renesaz M32C Standard :_J
™~ 6. Verify Renesas
M32C Standard is
Froperties... Selected .
|
. A k. Cancel ‘

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

_ 1. Leave as Is.

Toaolchain version ©

[5200et ﬂ/
whhich CPL dao you want to usze for this
project?

CPU Series: 2 SE'ECt

M16C/70

E!EE?E%—// ‘M32C/80'.

CPU Type:

ther

[f there iz no CPU type ta be zelected.,
zelect the "CPU Tupe" that a similar to
hardware specification ar select "Other"’,

< Back |;Ne:-:t> I Finizh | Cancel

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

Mew Project-2/6-5elect RTOS

— 1 1. Select'M32C/80".
Leave as is.

Target type ; I M 32C 80

RTOS : I none

Startup fl type : Select ‘USER'L,
Startuﬂfiles ]
= Praject

@a L zource file -

a Agzembly source file add..

4. Click on ‘Next’ button.

= %
e’ | Shaw file path /

/

< Back | MHext » I 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)

Mew Project-3/6-5etting the Contents of Files to be Generated |E||g|

B What kind of initialization routine
would pou fike to create?

[T Use Standard /0 Library

I™ Use Heap Memoy 1. Select ‘None’ as we
apsee [ i already have a file
Generate main(] Function . .
— with the main()
function.

< Back | MHext » I Finizh Cancel
pal

/

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.

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

YWhat are the stack settings?

—dzer Stack Pointer :

Stack Size:
03004

— |nterrupt Stack Painter

Stack Size:
0300H

1. Click on ‘Next’ button.

Cancel I
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Creating a New Project (6/8)

New Project-5/6-5etting the Target System for Debugging |E||X|

o [ Targets:
Mo items

1. Select ‘KD3083’.

— External Debugger : /
B hone
" M1ECA30 Senes KD3I083 Y. 3.20 Belease
alt ; e .
S 2. Leave as Is.
L 3 = —

\I = ‘
' Target type : Im j"
¢ Back | M et > I inigh | Cancel I

- 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.

New Project-6/6-Changing the File Mames to be Created |E||E|

The following source files will be
generated:

File Namel Ext... I D ezcription

/1. Click on ‘Finish’

to complete project
F / creation process...

¢ Back I [ b Finizh | Cancel I

iEEﬂE - 19 RE NESAS




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 GENERATOR -mrm

TOOLCHAIN VERSIOM ; 5.2.0.0.et
GEMERATIOM FILES :

DATE & TIME : 7/6/2004 1:35:30 Pk

<

Click DK to generate the project or Cancel to abort.

v Generate Readme.tat az a summary file in the proje

PROJECT MAME : Tubor?

PROJECT DIRECTORY : CAMTOOLMNSKP3Z2CE50S ample_
CFU SERIES : M32CA30

CPU T%PE : Otker

TOOLCHAIM MAKE Renezaz M32C Standard T oolch.

> /

ffectony

Cancel |

20

1. Click on ‘OK’.

LENESAS



After creating the project,

£33 Tutor2 - High-performance Embedded Worksho

HEW

HEW will look similar to the figure below.

p
window  Help

ECTERNE

Options  Build  Memory  Tools

Han|BE||asségial=)

File Edit Yiew Project
[peag|séjtem|iTa|op He(@8E0ne 2|nm[|n

Hm (Pl ”J@ s ||DEbUQ LI ||DefauItSession
|jFEER s e | menada TPt srve|s]
1=l
Em?—-luﬂ

49 Dependencies

7 @Pmiedx l @ Templates I @Na\tigaﬁon I
EI el
" =
Active Project: Tutor?2 3
~
E\Flash A Buld } Debug ), FindinFiles }, Version Cantral [
EE |Defaultl deskrop [Tns A

Ready

LENESAS
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Default and User (SKP) Startup Files

Except for comments, the differences between the default (ncrt0.a30 and
sect30.inc) and user (ncrt0_32Cskp.a30 and sect308 32Cskp.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 — OxFFF800 for (M32C/85) in user file [default at
OxFFDO0O0 (M16C/62)]
Section Allocation — Calls user sect30 file (sect308 32Cskp.inc) [default
calls default sect30.inc].
Standard 1/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\SKP32C85\Sample Code\Startup_files directory.

LS > RENESAS




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)

Laoak: ir: ]@ Tukore_src

2. Browse to C:\MTOOL

@ main
| rcrtn_tutarz,a30
|£] seck30_kutorZ.inc

_bukorz.c

\SKP32C85
\Sample_ Code\Tutor2_src
folder, which contains the

3. Select main_tutor2.c
and ncrtO_tutor2.a30.

source codes for this
tutorial.

File name:

]"main_tutu:urE.u:" "rirtl_tukar?. a30"

&dd

Files of type: ]F'ru:uiect Files

j Cancel |

[ Relative Path

H

4. Click on Add.

23
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Adding Source Files (2/2)

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

x| _ . . .
B 1u02] 1. To display dependencies per source file, right-
=I5 Tutor2 click on the Workspace window, and click on the
E| a Azzembly source file . .
P e [E] not_tutor2. &30 Co nf|gure View.
EI a C =zource file
I - . main_tutor2.c Configure Yiew 7| %]
EI a Dependencies
...... . sect30_tutar. inc ¥ Show dependencies under each file
¥ Showe standard libram includes: Cancel |
[T Show file paths \
N @ijecix @Templates @:lNa'u'igaﬁnn \
2. Click on check boxes in
= 'zl Configure View dialog box.
E@ Tutar2 :
2 Tutor2 3. Click on OK button.
Ea Azzembly source file
= ] 2.a30 . . .
=4 B cact0, fmz.m Displaying the source file
& El E:.snurceme 7 dependencies this way makes
nain tukors. o . . . .
=1 R / it easier to verify if the header
3:13 ::sdnhh} files are included before
e building the project.

N @ijectx @ Templates

] [avigation

24
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Linking the Startup File First (1/2)

After checking dependencies, NC308 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.

1. Select Renesas M32C
Standard Toolchain from

the Option menu and

Renesas M16C Standard Toolchain

C I Azzembly  Link |Li|:|rarian| Lre I LCfg I b A I *I

3. Click on Link tab.
d

. . ) . Configuskiese
this window is displayed. S
I.-’-'-.II Configurations - Categary : IInput j
E-4g i 1ojects Shiow entries for :
El---"mume filie )Helncatable filez j
[:I Agzembly source file . :
2 . Sel ect AI I ........ I ......................
. . rEert.. |
Configurations. -
4. Select [ Femove |
Relocatable 5.Click on Add. = %] ¥]
files. Lp Bown
[-E] Specifies start addrezs
of abzolute module : I
Optionz Link :
L nic3lib -G M5 -0 =
$ICONFIGDIRAEFROJECTMARE). #3230
dl |+l =
] | Cancel |
25 RENESAS




Linking the Startup File First (2/2)

Add relocatable file

2 x]

. . Belative to :
1. Select Configuration ~_
dil’eCtOI’y. IFIT“lnnflg::ratlnn directary j Cancel |
File path :

2. Enter the startup ___—— [reni o2

source file, i.e.

nert0_tutor2.

Configuration ;

I.-’-'-.II Configurations j

E"@ Al Loaded Projects
=-[E Tutor2
-0 C source file
Ela Agzembly source file

4] | ]

2l x|
C I fizzembly  Link |Li|:|rarian| L I Cfg I Mﬂ_’l
Cateqony : IInput j
Show entries for ;
I Relocatable files j
$[COMFIGDIRAnert0_tutor2,r30 &dd

|rgert...

Bemoyve

[k

[»
K

Up Do
[-E] Specifies start address
of abzolute moduls : I
O ptionz Link :
L ne30lib -G -MS -0 = L

FCONFIGDIRMNEPROJECTHAME]).x30

T

Cancel |

3. Click on OK.

L 4. Click on 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.

rc T R
- R
Henesas M 320 Standard loolch

[2[] 1. Select Renesas M32C Standard

Canfiguration : szem in ibrarian | Lme ] . .
s J@lﬁ e Tl o IF Toolchain from the Options menu
S s Show enties o and this window is displayed.
I Cur-:e file | Include file directaries |
+-]_1 Aszembly source filk g:-tliLglﬂilceiﬁ\?Sg Lt‘h;crl]irz;;ocr#ycblo;t{;inaindgijlggof[i!E[Ss] zpecified in
2. Click the Add... button.
SN
Addinclude file directory 4
L o flil 3. Set the “Relative to:” option to
— e |y o Custom directory and the
[CAMTOOL\SKP32C85:3 ample_Code®Commen Browse.._| : “Directo ry.: " to the location of

your Common directory for your
oK Cancel | SKP.

¢ il
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Building (compile & link) the Program

EI’?!TuturE High-performance Embedded Workzhop

Fie Edt Wiew Project Options Buld Memary Tools ‘window Help

Ipdd|z|see|oTal|lorBD|s|&E
| T A7 ||ea @@ & ||| 8 #s & oo
|=||EEEns ® 6.

=
= T —
=-[E Tutor2
=24 Aszembly source fils
B [H] netl_tutor2.a30
. . gectI0_tutors.ing
El 'a C source file
= |E] main_tutorZ.c
- sfi2B2.h
----- zkp_bzp.h
. skp_led h

5 Projects | 4] Templates | | Mawigation

x| Phazse M1aC Linker finished

3 Look at the Output window and check —
Fuild Finished «—

o8 Marnings whether any errors or warnings occurrled. _|:|

4

A F uin A veon A FninFra A vesinvotd f
Ready | |"" |""

LR

If there are no errors, you can try running the program on the SKP16C26 Board

using the ICD and KD3083 Debugger.

= = RENESAS




Launching KD3083 from HEW

KD3083 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 KD3083 from
C:\MTOOL\KD3083 folder.

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

To launch (and download .x30
file) KD3083, click on this iC\

29
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Generate a mot 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

KD3083. 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 M32C Load /

Module 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\SKP32C85\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.

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 > SKP16C26
menu.

« SKP32C8x User’s Manual: This document provide details on the Starter Kits.

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

« KD3083 Help: The tutorial only covered the basics of KD3083. Check out the
Help menu to find out all of KD3083'’s features.

« NC308 User’s Manual: Check this manual out for features specific to the NC30
compiler.

« M32C83,85 Hardware Manual: M32C/8x 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

e M32C 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/80,M32C microcontroller.

e M32C Series Software Manual: This document describes the instruction set
and timing information for the M16C/80,M32C series CPU cores.

o« AS308 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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