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Overview

This tutorial describes the steps in creating new programs.

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 SKP Tutorial 1.
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Start Tool Manager

@ Microzaft Office Tools F|
fm REMESAS-TOOLS @ Flazh-Ower-USE Y.2.00 Fl

@ Sony Handheld

= Sonw Vaio b= KD30V.3.20Releaze 1B * &5 THM Help

= Startup b MSW302E2-5KF b T TM User's Manual
= Utiliies b

ﬂ Adobe llustratar 10
ﬁ Internet Explarer

From the Windows Start menu, click on

Programs > Renesas-tools > TM V3. X>TM
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Tool Manager Project Bar

Open project button
Rebuild button

Start new project wizard Build button

] ) Run debugger button
Partial build button

Help button
Tool register button

Project currently loaded

Open project editor button I

Map Viewer button

Start default editor button

Tool Manager customize button
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Steps in Creating a New Program

The style and approach in developing new programs vary from
one engineer to another and may also depend on experience
and know-how. The basic steps are shown below.

Application and Method of Implementation
Write the program

Compile/link the program

Debug the program’

Write program documentation’

akrowbdh-=

Note: 1. Steps 4 and 5 are not discussed in this tutorial as the focus is on how to
create new programs with Renesas M16C software development tools.
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Application and Implementation

A new program starts from an idea of an application. For this tutorial, our
application is an LED-Switch demo. The application will blink the
user LED’s (D1, D2, & D3) sequentially and pressing S1 will stop or
re-start the sequence.

After knowing the application, we need to think on how to implement the
application. These includes the processes, what peripherals are
needed, the programming language to use, etc. Other factors such
as development time, cost, hardware, etc. also affect the way an
application is implemented.

We will implement our application with the following:
a. C Programming Language

b. Peripherals - GPIO, Timers

c. SKP16C62P Board as hardware
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Write the Program

After understanding the application and how you want to
Implement it, we have to write the source code. For this
tutorial, we already have the source code.

The source code consists of the following:

a. Main_tutor2.c — controls the processing

b. Sfr62p.h — header file for the M16C/62P Special Function
Registers (SFR)

c. NcrtO tutor2.a30 & sect30 tutor2.inc — startup files for
our C program.

d. Sfr 62p.a30 — label file for the M16C/62P SFR’s so the
labels are displayed on KD30's memory window.
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Build the Program

Now that we have the source codes, we need to compile/link
the program so we can run and test our application.

Building the program consists of several steps and these are
listed below.

Open a new project in Tool Manager

Selecting startup files’

Add source codes and header files

Building (compile & link) the program

Generate .mot files for Programmer

© Q0T

Note 1. This step is only necessary when the program is written in C. Skip this
step when the program is written/developed in Assembly.
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Open a New Project in Tool Manager

Start a new project by clicking on this icon.

1
&
[]

Proj: | - O

Note: You can also start a new project from the File menu of the Project Editor.

il
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Open a New Project in Tool Manager

Mew Project - Step 1 EI

A project iz made.
Specify Target MCU . Project name, Working directony.

[Ij_'- made I]Z'T'I'iEEt iz kept with the specified project name in the working _ 2 . E nter the name Of the pI'OjeCt,
ireckary. ‘ .
Target chip: Project name: / Tutor2”.

M16C Family [Tuterd

woking diecton 3. For the working directory,
[CAMTOOLRTAMTECEZP-SKP . | browse your machine or enter
“C:\MTOOL\SKP16C62P
\Sample Code\tutor2”

~__+—4. Click on “Next”

< Back I Hest » Cancel |

1. You must click here to select the
Target Chip. Select “M16C Family”.
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Open a New Project in Tool Manager

1. Select “C Project”

Mew Project - Step 2 X

Choose the kind of a project to make.

" A5M Project(1]

= Fealtime DS [E] &5 Project2]
= Realtime OS[MR] + C Project]
€ Library Project{5]

" Free Project(5)

< Back I Hext » I Cancel |

2. Click on “Next”
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Selecting Startup Files

Hew Project - Step Compiler X]
1. Select the compiler,
L~ “KNC30WA V2001”.

Specify a compiler package to use with the project.

Compiler package: | FNC3MA V2001 ;I/

2. Select “Custom” and browse

Specify a starkup program.

& default startup progiam is used. » until you find “ncrt0_tutor2.a30”
& Custom  [CAMTOOLYRTAM16CE2P-SKP\Sample_Code’t [£ (in C:\MTOOL\SKP16C62P
Specity a linker scrpt file. \Sam ple_COd e\tUto r2) .
% & default inker seipt file iz used.
£ Custom I J '\

[~ 3. Leave the default setting as is.

¢ Back Mext > | Cancel |

\ 4. Click on “Next”.

Note: A discussion on the differences between default startup program and
custom SKP startup program we used will follow after opening the new project.
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Open a New Project in Tool Manager

This completes the setup

Mew Project - Step Finizh x|

A project iz made by

of the new project.

the following specifications.

Imformation:
T opic | Content
Target Chip k16 Family
Project Mame Tutar?
Whorking Directory CAMTOOLART A1 6CE2P-SEPYS ample_Codehtu
Froject Type C language PROJECT
Goal File C:AMTOOLMRTA-MTBCEZP-SKPYS ample_Codebtu
Compiler FMNC30wA 2001
Startup Program  [custom])CAMTOOLYRT A1 BCEZP-SEPYS ample_
1| | ]

< Back I Finizh I Cancel |

Click on “Finish”
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Default and Custom Startup Files

Except for comments, the differences between the default (ncrt0.a30 and
sect30.inc) and custom (ncrt0_62pskp.a30 and sect30 _62pskp.inc) startup
files are listed below:

Ncrt0.a30

= BCLK - Set to f1 (div by 1) of Xin (BCLK = Xin frequency) in custom file.

= Stack sizes — Smaller (0x100) on custom file.

= Heap size — No heap size on custom file.

= Vector Base Address — 0xFD000 for custom(M16C/62P) and OxFFDO0O
for default (M16C/62)

= Section Allocation — Calls custom sect30 file (sect30_62pskp.inc)
instead of default sect30 file.

= Standard I/O Initialization — No initialization on custom file (done in
main()) but default file calls _init routine.

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

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

make the necessary modifications. The custom startup files for the SKP can be
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Changing the Default Startup Files

As you get accustomed to the way the custom startup files are setup, you
may want to use these custom startup files as default startup files. The
steps to do this are shown below.

1. Open Windows Explorer.

2. Locate C:\MTOOL\SRC30\Startup directory.

3. Rename the ncrt0.a30 and sect30.inc to ncrt0_original.a30 and
sect30_original.inc respectively.

4. Copy ncrt0_62pskp.a30 and sect30_62pskp.inc from
C:\MTOOL\SKP16C62P\Sample_Code\Startup_Files directory.

5. Rename ncrt0 _62pskp.a30 to ncrt0.a30. Do NOT rename
sect30_62pskp.inc.

Now, every time you use the default startup when you create a new project,
it will use the custom startup files.

Note: As the custom startup files are setup for the M16C/62P, ensure that
you review these files when you use a different MCU or create a new

project.
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Adding Source & Header Files

3. Add the source files (main_tutor2.c and sfr_62p.a30) by clicking on “Add File” icon.
- main_tutor2.c in C:\MTOOL\SKP16C62P\Sample_Code\tutor2
- sfr_62p.a30 in C:\MTOOL\SKP16C62P\Sample_Code\Common

% ProjectE ditor < Tutor? : C:AMTODLARTA-M16C62P-SKP\S ampl -1o] x|

1. Click on the “+” by “all”

D> sapzpe] ¢ 2] > |2l®| @l sl 2]

— to view the “tutor2.x30”
‘:9 ATukar? <30 ia" output file
-3 .'xTutDrE..J.;\-

@ Sncrtd_tutor2 130 e i
]@ clean S ATubor2 230
w2 Command

— 2. Click to highlight
“tutor2.x30”

Ready =

NOTE: In most cases, your project will consist of one output
file, with an .x30 (i.e. Tutor2.x30) extension. You add source
files TO THIS file and NOT to “all”.

| _ = LENESAS



Adding Source & Header Files

After adding the main_tutor2.c and sfr_62p.a30 source file, the Project
Editor should look like the like the figure below.

i ProjectE ditor < Tutor2 : C:\MTODLARTA-M16C62P-SKP\Sample _Code\ - 0] x|

File “iew Prmoect Help

Click on this icon to check for
dependencies (header files).

D[] xebabes| ! o] X]m] @0 o) 2]

SREE all

G ATutar2.x30

: -8 ATutor2.cmd
@ Sncrtd_tutor2 30

:3 all

4 Dependencies

@ Smain_tukor2 130 S ATutor2.=230
=T Maf_B2pa30 ok Command
8 clean
Ready v
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Adding Source & Header Files

After checking dependencies, with the ‘branches’ extended, the Project
Editor should look like the figure below. Header files used in the source
files are shown in these ‘branches’. Save the project and let’s build the

program...

1. Click this icon

to save the projecN View Project Help

Source and

header files for
main_tutor2.c

ProjectEditor < Tutor? : C:AMTOOLARTA-M16C62P-SKP - 0] x|
D26 xe)abes] o] > |ez|m| @ s 2|
- al
< SWTutor 30 :3
- P8 ATutor?.cmd
BT Anert0_tutor2, 30 4 Dependencies
= Amain_tukor2. 130 G ATukor2 430
nr Amain_tutorZ.c 2 Command
commontafiBZ2p.h
: scommontskp_beph
) roormmontskp_lod b
&I Asf_B2pr30 B
-] clean i
Ready i

i
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Building (compile & link) the Program

T

F"ruj: j Dlljul @|| }lﬁl | @

Click on this icon to ‘Build’ the program.

Look at the Builder window

and check Whether any errors 4. Builder < Tutor2 : C:\MTOOL\RTA-M16C62P-5KPASample_CodeAt O] %]
. File Edit “iew Action Help
or warnings occurred. PN EEEEE
\ processing ".\main_tutor?.r38" =
processing " .\sfr_62p.r3g”
processing "'C:\MTOOLALIB384nc301lib.1ib ( BZERD.r38 )"
processing "C:\HTOOL\LIB38%nc3Blib.1ib { BCOPY.r38 )"
DATA 8001277( B04FDH) Byte(s)
ROMDATA 8B00881(80681H) Byte(s)
If there are no errors, you can try LHE30 L ATutorz.xan o
. Load I:Iudule Converter (1lmc3@) for M16C/68 Series Uersion 3.28.¢
running the program on the AND WITSUBTSHI ELECTRIC SEMICONDUCTOR SYSTEMS CORPORATION
SKP16C62P Board using the ICD ALL Rights Reserved.
and KD30 Debugger... ooppsss, xxwmnxx Finish. .. _|j
don’t forget to connect your Ll —
eady £
hardware.
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Generate .mot Files 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 KD30 but
not device programmers, including the FOUSB Programmer, which uses
hex files in Motorola or Intel format.

Information X

Target Tool l

i i KMNC30wA Y2001
To generate a .mot file from the .x30 gt |

file, we use the Imc30.exe program. It |

can be done automatically (or el et
manually from the command prompt). o
ba0  Version 1.00.02

To do it automatically, click on \ o] Gl
‘Information’ from the Project menu of ersior

Imz30 Yerzion 3.20.00

Fackage information:

the Project Editor. From the Tool tab, Ervionment variable: [T T o -

i € ’ £ BIN30 C\MTOOLMBIN :'
click on _Im<,:30 under ‘Package BINGD - CAMTOOLISIN
IMC30 C:AMTOOLMMCI0

Information’ to enable the feature. INC30 - CAMTOOLANCS st

] | Cancel |
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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 within the tutor2 project folder.

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

Have Fun!!
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References and Recommended Reading

« SKP16C62P 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.

 Tool Manager V3.X User’s Manual: To fully understand and get the most out
of “Tool Manager”, this is recommended reading.

« KD30 Version X. XX User’s Manual: The tutorial only covered the basics of
KD30. Read this manual 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.

« M16C/62P Datasheet and SKP16C62P Board Schematic: These are
required to write user application programs for the SKP.

 RTA-FoUSB-MON User’s Manual: Read this manual to understand how the
ICD works.
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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 intro to C
programming. The next chapter explains the memory map of C programs on
microcontrollers and the role of startup programs.

« 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: hitp:// www.renesas.com.

PLATFORM E-u
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