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Overview

The following tutorial provides an introduction to the Mini
R8C SKP. It explains the basic development environment;
how to develop and debug programs using HEW (High
Performance Embedded Workshop) and KD30, and how to
work with existing example projects.

To get the most out of the Starter Kit, 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.
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Mini R8C Board
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Mini R8C Board Features

R8C/11 (R5F21114FP) MCU
« 20MHz Operating Frequency at 3.0V — 5.5V, 10MHz Operating
Frequency at 2.7V — 5V
16kB Flash ROM, 1kB RAM
24 GPIO including —
4 Key-on Wakeup Inputs
3 8-bit and 1 16-bit Timers plus a Watchdog Timer
12-channel 10-bit ADC
2 SIO — 1 Clock Sync + UART, 1 UART
Voltage Detect and Oscillation Stop Detection
Clock sources: Main (Xin), Ring oscillator (Low and High speed)

Onboard Features
« 3 LEDs (Red, Yellow, Green)
2 Switches — 1 slider, 1 pushbutton
2 Sensors - Thermistor and CdS cell on two A/D inputs
Jumpers for Icc measurements and Clock Stop Detect

/O available on expansion port headers
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ICD (RTA-FoUSB-MON)

The ICD (In-Circuit Debugger) provides power and a USB interface to the
Host PC and communicates commands and data to and from the Mini
R8C board via a synchronous serial interface.

As a debugging tool (during program debug), the ICD + KD30 downloads a
small kernel (or ROM Monitor) program with the user program to the Mini
R8C board . This kernel provides a communication interface between the
R8C/11 MCU and the ICD + KD30 Debugger application on MCU status.
While the kernel uses some resources of the R8C/11, the operation of
the ICD is transparent to the user’s program.

As a programming tool, the ICD + Flash-over-USB™(FoUSB) Programmer
can be used to download user programs to the R8C/11 MCU on the Mini
R8C board and many other Renesas’ flash MCU’s (the ICD will support
other Renesas flash MCU’s by downloading an MCU Monitor Image
(MMI) file for a particular MCU thru KD30 or FoUSB Programmer).

NOTE: The kernel is only downloaded with the user program when using KD30
Debugger but NOT the FoUSB Programmer.
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Development Tools

HEW

An Integrated Development Environment (IDE) that invokes all
necessary software for building your project

KD30

PC software that communicates with the ROM Monitor Program (in flash
on the MCU) for program debug

NC30 R8C/Tiny Version
C-compiler (limited version of NC30). Conforms to ANSI C standards
(see release notes on limitations)

AS30

Relocatable Assembler
Supports structured language and a wide variety of macro instructions

Flash-over-USB™ Programmer
Flash programmer for Renesas Flash MCU's.

8 LENESAS




HEW Overview

HEW is an acronym for High-performance Embedded Workshop.

When writing a microcontroller (or any computer) program, the
program is usually split into multiple files to make it easier to read and
understand.

While exactly how the files are organized is up to the programmer,
typically, the code is split up in a logical manner into various files (e.g.
math functions in one file, serial port drivers in another, etc).

After all the files in a project are compiled and assembled, a linker
combines all the files into a single file. These steps can be tedious and
repetitive. To make the process simple, we use an Integrated
Development Environment (IDE) called HEW.
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Start HEW

Tools
Eﬁ! High-per formance Embedded Workshop

r'ﬁ Renesas High-performance Embedded Workshop ¢
[T RENESAS-TOOLS 3
[T MITSUBISHI-TOOL b
l@ Codewright »
[ Adobe Reader 6.0

5 Manual Navigator

From the Windows Start menu, click on
Programs > Renesas High-performance Embedded Workshop>
High-performance Embedded Workshop
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Open a HEW Workspace (1/3)

Eﬁ;‘ High-performance Embedded Workshop
File Edit  Wiew Project Optiors (Bulld Memory, Tools  SWindow Help

Cedd&|sye2r|0Tu||[tP( D @SE0E 2|8 W |Gy =% & B
] A [[weas|[oams] | dxe|mm e
FEEEL® PGS |

=

% (7 Create a rew project workspace

2 L Open a recent project workspace:
(X

B LY [CAMTOOLSKPSEMINGS ample_Cad - |
= e "
x| B‘ * Browse to another project workspace
2. Click ‘OK’|button
[T\ Build £ Dztug b FramFizs b Vermon Comra f \
Ready \ — — e

\
1. Atter HEW opens, from the Welcome dialog box, select

‘Browse to another project workspace’ option, then click OK.
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Open a HEW Workspace (2/3)

Using the Open Workspace dialog box, browse until you get to
‘CA\MTOOL\SKP8CMINNSample Code\Tutor1’ folder. Click on
Tutor1.hws HEW workspace file and then click on ‘Open’ button.

Open Workspace
Look in: | £ Tutort ~ « @ ok E-
ETutor 1
l@Tut::ur 1.hws
File name: ]
Fles of type:  |HEW Workspaces {"hws) -] e | |
-
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Open a HEW Workspace (3/3)

HEW should look like the figure below. Menu bar

&7 Tutor1 - High-performance Embedded Workshop - [Tutor1.c] |._|@|®
ulw File Edit View Project Options Buld Memory Tonls Windnw HeI|:| - | T
IDEEd S R 0Ta||00 |0 s F5|6 03 e |% %G Fa
|_|_"1 __] il o 3 { B .|Helea$e _.IJ ']DefauItSEsxion _:j | A % |G Toolbars
e ] = Sapa
B 1o % :
= § Tuorl s% FILE ‘Tutorl .c —
=l 'S Aszembly include file <% DATE e e 5
; - [2] sect30_rBe_tutorine ~% DESCRIPTION :Main Program
= 'S Aszembly source file ;: CEU TYPE ‘RECA1L
[V el e bitne 230 #% This file i= generatec =~ 7 - ol T s G

Workspace WIiNdOW ’» copyrigne 2003 rensea: EAitOr wmdow

=1 L SOUICE THiE <% All rights reserved

: P
EoS Tuterl e /*
=<3 Dependencies
i sect30 rlc_tutorinc _:J

Ll i
T e [Eren [ adwee | | Tderle |

L ||

Output window

A * ] Build A Debug _Find in Fies }_Version Conwel
Ready [Read-write -IIBU 1 NS
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Workspace Window

£ In the Projects tab, source files and header

- I@ Tutorl
=5 Aszembly include file

sect30_rBc_tutorine

=3 Aszembly source fils

files are displayed.

nert0_r8c_tutor 30 To change how dependencies are displayed,

=25 C headerfile

sfrBz11h
=25 C source file

Tutorl .c
-3 Dependencies

sect30_rlc_tutor

e.g. show dependencies for each source
file, right-click within the window, and
Insert Project... ~ select Configure View.

Version Control L

" e [B e
1 . Configure View
v Allow Docking

Hide v Show dependencies under each fil
Properties I Show standard libramy includes Cancel

I Show file paths

To open a source fil_e,
double-click on it. Try the following, click on ‘Show

dependencies under each file’ and see
what happens to files displayed on the
window.
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Editor (Source) Window

B *
<%  Copyright 2003 Fenesasz Technology America. Inc. *® :Ej
<% All right=s reserved * .
B *

#include "sfrricll h" < RBC-11 =pecial function register definitions

<% TED= =~

#define red_led pl_0
fdefine vellow_led pl_1
#define green_led pl_2

<% Switches =7

#define =lider pl_3
#define pushbutton pd_G&
#pragma INTEREUFPT tnrsd_isr

vold tmrZ _isriwoid):
wold mou_init{void);
woid light_lewel displavichar):
woid temperature_displav(woid);

char disp_count; < LED control wariable

char temp_count <7 temperature reading counter

char =lider_light; < =lider =w po=ition (light level =ide = 1)
int temp_walus_1: S 10-bit A-D temperature wvalus

|«

o

«lF  Tutorle

Any opened source file within the workspace are

shown on the Editor window.

on Conirol ('

Line, total no. of lines,
and column numbers
are displayed here

: |

r A |

Read-write 1/290 1 INS
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HEW Toolbars

HEW is a powerful development environment with a lot of features
and functionality. For this tutorial, the focus will be on features (i.e.
Standard Toolbar) that will help you understand the R8C development
process using HEW.

Editor Toolbar? Debug Toolbar Search Toolbar?
A A A
[ ( \¥{ \
[pzd@glizroTo 0P B e|E@2 B 08 2| @R ||k ECW-S-Y
i@ B = G e = =] [DefautSesion dae|Br||acssial
=1 EEEERE G {“@"— \ )\ J
Y
Standard Toolbar Version Cogtrol
Debug Run Toolbar’ Bookmarks Toolbar? Toolbar
Templates Toolbar?
Notes:
1. On HEW 3.0 R1, R8C is not supported by the Debug and Debug Run toolbars.
2. See HEW user’s manual about these toolbars.
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Standard Toolbar

Build File _ _ Launch  View
Build All Current Configuration' Slave HEW2 Output'
Current Debugger Session'
.
sk 53 Release 7| | |Defaultseszion hd B2 B
Build Stop View Workspace!'
Build File — builds? a specific file Launch Debugger

Build — builds files that were modified since last build

Build All — builds the whole project regardless of whether there were
modifications or not

Stop — stops a running build process

Current Configuration — build configuration (e.g. for debug, optimized, etc)

Current Debugger Session — debug session configuration

Launch Debugger — calls defined debugger

Notes:

1.  These features are not currently supported for R8C development.

2. See HEW User’s manual for details.

3. A ‘build’ means running certain files (e.g. source files) under some tools (e.g. compiler,
linker) to produce an output file (e.g X30 or MOT executable files for R8C)
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Build(re-build) Tutor1

|Fielease j |Default5&33inn j #1 ’ﬁ'}
\ Build All
(re-build)

Let’s rebuild the Tutor1 project into an executable module, click on the
‘Build AlI’ icon. This will re-compile and link all the source files.

If any of the source files are modified, click on the ‘Build’ icon as this
will only compile these modified files, which makes generating an
executable module faster.

Always perform a ‘Build All’ when the configuration changed.

Status, errors, messages, etc during a build process is displayed on
the Output window...
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Output Window

The major use of the Output window is to determine if any errors or warnings
occurred, and where, during the build process.

"C:WMTOOLASKEPECMINT \ Sample Code\Tutorl\Tutorl‘Release\ncrtl réc tutor.r30™ A
processing "C:A\MTOOLASKFECMINTI\Sample Code\Tutorl\Tutorl‘\Release\Tutorl.r3n”

processing "Libraries”

now processing pass 2

processing "C:AMIDOLA\SKF8CMINIVSample Code)\Tutorl\Tutorl\Relesse\ncrtl ric tutor.r3o”

pracessing "Ci\MTOOLASKFECMINI\Semple Code)\Tutorl\Tutorl‘\Release\Tuterl.r30”

0000087 {00057H) Byte({3)

ROMDATA CO00000{00000H) Bvoe(s)

0000889 (00379H) Byte(s3)

finished

EJprccessing
=

DATR

CODE
Phase M1eC Linker

Build Finished
0 Errora, 0 Warnings

X v

Ready

| » ] Build /i Debug A Findin Fles A Version Comral [ \

Read-write  |1/290 £l NS

\

The no. of errors and warnings will show up in this window. You can then

scroll up to find where the error(s) occurred. If no errors or warnings were
found, ‘Build Finished’ will be displayed.

Now that an executable file has been created, the next step is to download and
run the program on the Mini R8C board using the KD30 Debugger + ICD...

Do not close HEW yet. We will be returning to it later.
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KD30 Debugger Overview

The KD30 Debugger can be used to verify that the program we
developed works exactly as we intended and when it does not, we
can also use KD30 to find out why.

Two breakpoints can be set in KD30 to stop the program at
certain points (of our program) so we can verify that up to that
point, the program still works correctly using registers or variables
IN memory.

KD30 allows “step” execution in our program, which means
program execution on a per line basis (whether in source level or
machine code level).

Various windows in KD30 allow us to see register values and
memory locations.
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KD30 Debugger Exercise

Download and run a program on the Mini R8C board
General use of the KD30 Debugger including
stepping and setting breakpoints

Return to HEW, modify the program, rebuild, and run
the updated program on the Mini R8C board
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Connect Hardware

Before starting KD30, connect the ICD to the Mini R8C board as shown.
Connect the USB cable to the PC. On the ICD, the Power LED is on and the
Status (Yellow) LED is blinking once a second (this means that the ICD USB
driver was loaded correctly by Windows™),

TARGET use :{E N E m
Power Mode

usB
{PC)

LERRELEY

RTA-FoUSB-MON
Flash Programmer & In-Circult Debugger

ICD (In-Circuit Debugger) Mini R8C board

Note: The Mini R8C board connector is not keyed, so pay close
attention when connecting to the ICD.
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Start KD30

Launch KD30 from the Windows Start Menu,

fal RENESAS-TOOLS B ) Flash-Over-UsB v.2.00

F MITSUBISHI-TOOL M KD30V.3.20 Releass 18

T Codewright ) NC30WA V.5.20 Release 1

[ Adobe Reader 6.0 (T PDSDK COM Kit V. 1,10

or from HEW’s Standard Toolbar?.
“ ﬁ B B 2 | FReleaze j

Drefaults ez=ion j

;‘m@m

Note: 1. To call KD30 from HEW requires some configuration that is
discussed in tutorial 2, Creating a New Project.

t:
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KD30 Init Window (1/2)

Step 3. Now click the Step 1. Click on ‘Refer..” and
‘Run Mode’ tab select ‘R5F21114FP.MCU’.

e

MU ]Cu:nmpileri Run Mode | Resume |

MCU: R5F21114FP.meu Ffer |

AN

- Monitor Diebug - \

[~ Start up for monitor debug Step 2 ] SeleCt US B
O | Cancel Help [T Mext Hide
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KD30 Init Window (2/2)

For full debugging

features, be sure —

‘Sampling Mode®’
is selected.

Init
MCU | Compiler Run Mode ] Resume ]

SamplingPerod

[ 1000

maec

™ FreeBunMode <=

oK Cancel | Help

] [ Next Hide

25

‘Free Run Mode?"’ is
for real time
execution of your
program, but
debugging is limited.
Do NOT select for
this tutorial.

Now click ‘OK’ to open KD30’s Program window (be sure hardware is
connected). If you get an error, check all connections. See SKP user’s
manual on ‘Troubleshooting’ for details.

Note 1. See KD30 User’s Manual or Help for the differences between Sampling
Mode and Free Run Mode. Also, see the ICD (RTA-FoUSB-MON) User’s Manual
for details on how ICD works under these two modes.
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KD30 Program Window

File Edit Miew Environment Debug Option BasicWindows OptionalWindows Help

¥ - | F o ¢ | = M
Go Step | Ower |Return Reset Sl
E? Program Window E E X
B View ‘ =] Soure ‘ ER Voi..
Address |BRK PASS | Objcode | Lahbel | Mnemonic A
HACASH = EB4#5 784 LDC HA457H,. ISP =
BACASA = | EB6BB0B04 LDC #84006H . 5B =
HACASE = EBZ200AAA LDC #BAA@HdH . INTBH
BACAG2 = | EB1888FE LDC #HFEQBH . INTBL
HACAGLG = B4 MOU_B #8. RAL
BaCAe7? = | ARBBE4 MOU W #8408H . Al
"HACAGA = 75C3I0AAA MOU .U #AA@3dH . R3
BACAGE = | ?CERA SSTR.EB
‘HHACATYA = B4 MOU_B #8. RAL
BACATL = | ARBBE4 MOU W #8408H . Al
HACAT74 = 75C3I0AAA MOU .U #AA@3dH . R3
BACATS = | ?CERA SSTR.EB
HACATA = B4 MOU_B #8. RAL
BACATE = | ARBBE4 MOU W #8408H . Al
HACATE = 75038480 MOU .U #BAdd4H . R3
BACABZ = | ?CERA SSTR.EB
AACAE4 = B4 MOU_B #8. RAL i
£ it *
Ready MCU : STOP

KD30 will disassemble the flash contents or display ‘UND’

if the flash is blank.

26
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KD30 Toolbar

Go Button Step Button Break Button
Executes target One step execution
program of target program cursor position

Return Button
Runs the program up to
the higher routine

Sets a software breakpoint at the current

S/W Button
Sets a software breakpoint

3

Bl

[Eare

S| & B T =2
Over |Return|  Stop Hreat | Reset | 5080

Come Button

Executes the target program
from the value in the
program counter to the
position of the cursor in

the window

Stop Button
Stops execution of the
target program

Reset Button
Resets the target program

Over Button
Step over function/subroutine call
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Download a Program to the
Mini R8C Board (R8C/11 MCU) (1/3)

= Edit View Environment Debug Option BasicWindows COptionalWindows Help

Reload Memary Image...
Symbaol..,
ROM Data. ..

Upload...
Save Disasm...

1C:. . Demol\ReleaseDemol, k30
2 C:\.. . Mon_benchmark\ReleaseJon_benchmark. x30 - e —
3 C:\...\on_benchmark\Debugilon_benchmark. x30 | LDC — HB457H.ISP
4 C:\...'Dynastream'\Debug'\Dynastream. x30 k%g Eggggn = ?ETBH
Exit . LDC H#FEABH . INTBL
# MOU _B fid_RBL
i ¥HLHG / = | ik MOou ! #134868H . A1
BACAGBA = | [5]5]0]0) MOU #1I8B6H . R3
BACAGE - | ?CER Z8TR.E
HACA?H = | B4 MOU_B i . RAL
BACAT?1L = | ARBBB4 MOU ! f#in48BH . A1
= | ?5C3IAAAA MOU _W #30@AH . R3
ZH SN — i E(L-:EFI E%IR;B S e

Click on ‘File’, then select ‘Download’, ‘Load Module’...
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Download a Program to the
Mini R8C Board (R8C/11 MCU) (2/3)

Download

Look in: ] IC3 Release

ol Tutor 1x30]

File name: lTLI‘tEIﬂ =30

Files of type: | IEEE-695 Files ( ~x30 ;635 ; "abs) |

From the c:\MTOOL\SKP8CMINI\Sample Code \Tutor1\

Tutori\release folder, select ‘Tutor1.x30’.
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Download a Program to the
Mini R8C Board (R8C/11 MCU) (3/3)

After downloading the program, KD30 opens the source file where the
reset vector is.

"% KD30 [C:\MTOOL\SKP8CMINISample_Code\Tutor 1\Tutor 1\Release\Tutor1.x30]
File Edit View Enwvironment Debug

Option BasicWindows OptionalWindows Help

¥ v 5| d = W
G0 Step | Cwer |Return b | Reset Sl

] Program Window [ncrtQ _r8c_tutor.a3i(]

B Source B?rl"-"ﬁ:( |‘E\"Di,,, ‘

Line |\BRK PASS Source : T e |]
HAA35 |5 Upon reset,. the processor clock (BLCK)» defaults to divided by
BRa3e s
BAA37? |\ - | 1dc #Histack_top. isp szet istack po:
AaA38 :
‘BAA3? | \- 1ldc #idata_SE_top.sh saet sh regdste
ARA4A : ldinth #HUECTOR_ADR
80041 |
ARR42 g =============================================================: N
80843 |} NEAR area initialize. Current
AAA44 i .
08945 5 hss zero clear location of
HRA46 H
AAA47 | H_BZERO hzs=z_SE_top.hss_SE
BAA48 : M_BZERO hss_S50_top.hss_ 50 MCU program
aaR49 H_BZERO hs=z_HNE_top.hszs_HNE “ =

_ - “II counteris

Ready.l [mcw STDF' y highlighted.

Now click on “View” to see the program source code...
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Viewing Source Files in the Project

1. Click
‘Source, Disp Area

Addresz..

PC SN

T~

2. Source window
is displayed.

3. Click
‘TUTOR1.r30°

Source

Source File: ]

ObjectsS ource: Fune:;

aall X

MCRTO_REC_TUTOR.30 light_level displa

SFR_RAC11.r30 temperaturg] dizplay

f CAMTOOLMSEPECMINING ample. Code

C:AMTOOLASKPECMIMILS ample: Codeh,
CAMTOOLASEPECMIMING ample. Codet [ mou_init &

C:AMTOOLSSKEPECHINIGG ample. Codeh | tmid_isr

l

4. Double-click ‘main’
to view it on the
Program Window

|

] | Canicel ‘

31
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Running Downloaded Program

Click on the ‘Go’ icon to run the Tutor1 program you just downloaded.
LED’s D1, D2, & D3 will blink sequentially. Covering the CdS light cell
will decrease the LED blink rate and uncovering it will increase it.

‘%, KD3/) [C:\MTOOL\SKPBCMINI\Sample_Code\Tutor 1\Tutor 1\Release\Turtor1.x30] - [Progra... [= |[B][X]
FileJ Edit Wiew Environment Debug Opton BasicWindows OptionalWindows Help S ol B -

& ¥ | 9| o =2 | M
Go Step | Ower |Return Reset Sfiea

Bt View | B source BrMix | WOi. ‘

Line | BRK PASS | Source

a8B47? | - main<? <
A48

aBB4? | - mocu_init<r;

_hapLi
[5]5]5 1 ) while<1?

TR € Click ‘Mix’ to
BEES 4 #% Measure temperature when slider away fm -

80855 if Gslider==1) view the source
 PPAS 3 slider_light = B; code and

[5]5]5
_BanL 8

[5]5] 5 e #% Measure light level when slider towards

B0ED STac assembler code.
BBP61 £

BBBGR2 glider_light = 1;

[5]5] 5] 79 light_level_display<{disp_count>;

Bad6 4 > w

< S

Ready MCU : STOP
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Stopping Program Execution

Click on the ‘Stop’ icon
to stop the program

7, KD30 [C:\MTOOL\SKP8CMINI\Sample_Code"futor 1\Tutor1\Release\Tutor1.x30] - [Progra... [= |[E1]X]

E} File Edit Wiew Environment Debug Option/ BasicWindows OptionalWindows Help -8 x
P 2| 3l2|J| m]| ® A
Sher | Stop B

Bl view B source By Mix |VDi... ‘
_Line |BRK|PASS | Source |
BaA4? | - maint) {
_BaB4g
(51555 ¥ 8
_BaasLa
[515]5 %
5[5 15
apaL3 .
A5 4 #% Measure temperature wvhen slider away from pus
HAALS if¢slider==1>
BBaAs6 i

anaL?
BaaL 6 by

apase | ] ##% Measure light level when slider towards pushh
_BadeH else

5155 {
BBB6R2 slider_light = 1;

BAAGL3 ] light_level_displavy{disp_count2>;

8864 by -
£ [ »

mcu_init(>;

while{1> =
{

slider_light = B8;

Ready | MCcU : RUN b

= 33 RENESAS




2, KD30 [C:\MTOOL\SK J8CMINI\Sample_Code\Tutor1\Tutor 1\Release\Tutor1.x30] - [Progra... [= |[B|[X]
File Edit W¥iew Envjfonment Debug Opfion BasicWindows OptionalWindows Help -

4

Go

Setting Breakpoints

1. Click on the ‘Source’ to view source code only (not MIX display).

-
/5 4 =2 MW
Stepf | Ower |Return Reset S

Bt view B Source By Mix |VDi... ]

| Line
[5]5] 5 ¥
_BER48
HE49
_BEAs A
aEas1
BAR52
AEOS 3
BEAS 4
BERS 5
_BBAS6
AE0s5 7
BRRS 8
AERS5 9
_BEAGHA
BAAG1
_BBA6Z
BE06 3
8864

<.
Ready

BRK | PASS | Source

|

main{> {

i

mcu_init{d>;
while<1> =
{
4% Measure temperature when slider away from pus
if(slider==1>
{
slider_light = @;

¥
#%* Measure light level wvhen zlider towards pushh

light_level_display<{disp_count;

} W
¥
MCU : STOP y

2. Locate and then set a breakpoint on ‘else’ in main() by a double-click on
‘> in the ‘BRK’ column that denotes an executable line. A ‘B’ will appear in
its place after the breakpoint is set and the line(s) is highlighted in red.

3. Click on ‘Go’ icon to run program...
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Removing Breakpoints

"% KD30 [C:\MTOOL\SKPBCMINI\Sample_Code\Tutor 1\Tutor 1\Release\Tutor1.x30] - [Progra... E@@
File Edit Wew Environment Debug Option BasicWindows OptionalWindows Help L

¥ o iy

GO Return S

i

W
Step

B View B Source B Mix |\;;’Di... ‘

_Line |BRK PASS | Source -
aaa4? | - main<» £

=
-

Crver

Reset

_Bua48
HaA47?
_huaLA
ARA51
_BuaL2
ABAL3
_huaL 4
ABALS
_BHAL6
[5]5]5
_hHAL8
aaas 2
B 515 i1
aaa6G 1
_BHA6L2
aaa6 3
hAB64

<_
Ready

| e

mocu_init<>;

while<{1>
£

#% Measure temperature when slider away from pus
if<{zlider==1>
£

glider_light = 8;
b
#% Measure light level when slider towards pushh
elze

i -—

slider_light = 1;
light_level_displav{disp_count2>;
b

&
[Mcu : sTOP

b

[ —

Program stops
at breakpoint

\

You can remove the breakpoint by double-
clicking on it at the ‘BRK’ column.
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Program ‘Stepping’

"5 KD30 [C:\MTOOLASKPSCMININSample_Code\Tutor 1\Tutor 1\Release\Tutor1.x30] - [Progra..

File Edit Wew Environment Debug Option BasicWindows OptionalWindows Help L
\ 4 v 5| d = M
GO Step | Ower |Return : Reset S
B View sir.:e B Mix |VDi... ‘
_Line |BRK P§SS Souwpce = 00 -
g8181 void light_level display<char count?
BA1g2 | - o4
g8183 | - if Cpushbutton == @8>
aA1g4 | - <
88185 | - switch Ccount?
BA1g6 | —
Ad1L8Y? | — case 1:
AAi1BE | — red_led = A;
0 e vellow_led = 13
aAia | — green_led = 13
Af191 breaks;
AA192 case 2:
1?3 red_led = 13
AA194 yellow_led = B;
Af1?5 | J- green_led = 15
AA196 | - break;
a1y ) — case J:
aa198 J - ved_led = 1; -

<

Ready | McU : sTOP

/
Try ‘stepping’ a few lines of code by clicking on ‘Step’ icon. Click

on ‘Go’ afterwards to run program again.
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Basic Windows: Register

Now open the ‘Register’ window

Option IMM OptionalWWing

5|

.|

el _d

s hbu

Bl
{

Cascade

Tile

Arrange Icon

Program Window
Source Windaow
Register Window
Memary Window
Dump Window

RAM Maonitor Window
ASM Watch Window
C Watch Window
Call Stack Window
Script Window

r

| Hame | Yalue
PC  BBC?12 Hex

315] 5100510 e2x
R aaai H

R2 Aa8aa Hex
R3 a8aa Hex
Aa cgaa Hex
Al a4684 Hex
FB B44F Hex
UsSF Adaa Hex
ISP B844E Hex
SB a468 Hex

INTE GAFEAA Hex

1PL |11 0B(3|Z|D]C]

% 0 Bank - Regi... = BIX]

Radix

|

H AipAAAENR

~~ Values in red
indicate
changes since
last “viewed”.
Try ‘stepping’

and note the

Note: Resize the Register window as needed.

37

changes.

The Register window displays the values of the CPU registers after
executing an instruction.
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Basic Windows: RAM Monitor

Open a RAM Monitor window (Basic Windows > RAM Monitor Window).
The RAM Monitor displays the current value of the memory area shown on
the window. It is updated at a preset value which can be modified by the
user.

Double-click an address and enter 400 (hex). KD30 will tell you the page is
going to change, click ‘OK’ (adjust the window size as needed).

Doec  HHEx abcASCIT it | | [ Base |@Re... | %LUQGN| Bt Lo |
1 2

Address B = s I e o I o o i i T [ Bl G D __E F I RSCIT ”
[5]0]55 1515) 128 908 B0 BB B3 @80 601 613 126 143 186 H913 126 159 186 @13 ........ T G =
a8ap418 126 159 189 813 126 1%1 184 @613 188 251 116 194 112 116 @62 248 ~...™...l.t.pt..
a80a420 255 PGB8 116 138 ©BOA 248 255 @680 126 191 184 @613 188 254 216 242 ..t..... i
84308 116 9862 246 255 ©@BA 151 217 183 198 2600 GO0 632 GH6 BB 681 BAAA t.......... ....
80440 A0 008 BB 0GB BOA 2680 103 195 0@ BOA AAS 196 @73 112 @681 A8 ...... (¢ A Ip..
A8B458 ABA A37 2860 6@ 286 262 600 116 6682 248 250 @8 151 217 183 861 .x..... il ennnenennnanens
88468 243 908 BB B8 B0 BHE GO GU0 OAY HBA OB B0 BHB BB BB BB . ...............
[5]5]55 ") A BB GHE BB B0 ABE OO GH0 OAH HOBA OGP B0 BHG BB BB BB ................
[5]5]55 1)) A BB GHE B8 HOA BABE B0 G0 OB HBA BABE B0 BHB BB BB A8 ................
[5]0]55 1) A BB GHE B8 HOA AHE OO0 GH0 OA HOA G B0 BHG BB BB BB ................
[5]5]55 7315) A A0 BB B8 B0 0GB B0 G0 OB GBA QP8 B0 PHG BB BB AP ................
[5]0]55 351" AR BB GHE BAE HOA GABE OO0 GH0 OAH HOBA OB HOPR PHG BB BB B8 ................
a8aa4ca A A0 BB B8 B0 0GB B0 G0 OB GBA QP8 B0 PHG BB BB AP ................
auaa4na AR BB GHE BAE HOA GABE OO0 GH0 OAH HOBA OB HOPR PHG BB BB B8 ................
a884E8 B PO GHE OB B0 OB B0 GBU0 OB HBA OB B0 PHB BB BB BB ................ bl

Click the ‘GO’ icon. Note you can view the RAM as it is updating.
This function is not available in “Free Run” mode. Click the ‘STOP’

icon before proceeding.
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Basic Windows: Memory & C Watch

Open a Memory window (Basic
Windows > Memory Window).

i Elmal
Ben | Doec | HHExq abe ASCIT

DATA | A

§ '1..-—‘-"‘-1- |“"-'"-"
gy 1

Address

ArR404

BRR4A5

[5]5]5 5 5]

aeR4n7?

arA4A8
B4R
[5]5]5 5 5]
alrR4HB

a8R4aC

ABR4AD

BOR46E

APB48F
BER410
apA411
BER412
aln413

006414
#4415

88416

[6]5]05 B R

AEH418
BBH41 9

_disp_count
_temp_count
_slider_light

a3
Aaa
a1
aD

Open a C Watch window (Basic
Windows > C Watch Window). The ‘C
Watch Window’ allows you to view
globals and locals. An example is
shown below.

E® Global Window
| TH |.'.. | G |EBRamx‘

Prog: Tutorl,x30

funsigned char?» disp count = 3 'w'
Cunsigned char) temp_count = 8 *
Cunsigned char? slider_light =1 ‘&'
Csigned int?» temp_value_1 = 128
Czigned int? temp_value_2 = A

1

£

The ‘Memory Window’ displays the
location and contents of variables

Double-click on the variable to
change display format: i.e., change
‘char’ to ‘hex’ to ‘decimal’, etc.
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Modifying the Program (1/2)

€% Tutor1 - High-performance Embedded Workshop - [Tutor1.c]

<l File Edit View Project Options Build Memory Tools Window Help - | & x
Nedd = & =28 {7 ||[d5F o [ E S |5 108 2 | W W ||icl =M &
|_|_"1 J T | 'g; O sy = |F|e|ease _':_] JDefauItSession _:] 24y | I =
7 @ Totor] finclude "sfrricll h" s RBCA11 =special function register definitions j
= Tutord % LEDs */ —
=48 Assembly include file fdefine red_led pl_0
P sect3] rBc tutoring #define yellow_led pl_1
L T fdefine green led pl 2
- {j f-‘\fsembh'suurceflle [ e e
= n_c:rt['r_ch_tutu:ur.aEE' #define =lider ol 3
. |5l sect30 rlc_tuterinc #define pushbutton pd 5
-2 C headerfile )
T #fpragma INTEREUFT tmnrZ_istr
sfr8c11h ; : ;
LERC i woid tmrZ_isriwvoid):
= ﬂ Aptiee e woid mou init(woid):
: void light_level display{char): -l
mid temmeratnres disnlawiooids -
4| i f | v _—u‘ 2
& ijects] El o | SNai. ] U Tutorle
- —
x| processing "CP\MIOOLYSKPECMINI\Sample Code‘\Tutorl\Tutorl‘\Release\ncrtl ric tutor.r3o™ &
2 processing "CF\MICOLYSKEECMINIA Sample Code\Tutorl\Tutorl\Relesse\Tutorl.r30™
procegsing "Iibraries”
nowWw processigg pass 2

processing A\MTOOLASKPECHMINIA Sample Code\Tutorl\Tutorl\Release\ncrtl ric tutor.r3o"
¥ e AMTOAT Y LS MITITTY O 1 Sodol Taas A4 Taas A3 Dol ATy Ll e Takil
4[]\ Build A Debug b Findin Fles }_Version Conmol f
Ready I Read-write 1290 1 IMS

If Tuto'r1 .c is not shown on the Editor window, double-click on it in
the Workspace window and the file will be opened/displayed on the
Source window.
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Modifying the Program (2/2)

36 3E 36 336 36 36 36 36 36 336 36 36 3 36 36 33 36 3636 3 36 33 36 636336 336 36 3630336 3636 3636363 3633 3 1
S R 1. Scroll down and find the
- ‘ - , -
if (=lider_light) S =zlider sw ==t to light lewel mode funCtlon tmrz_lsr rOUtlne'
1
chid = 1; <« meazure light level
adconl = 0x20; - 8-bit mode, Vref connected.
ad=t = 1:; S Start AZD conversion —
while{ad=st): <« wailt for A<D conversion start bit to return to
tzpr = (adl): S read AD walue and preload Timer X to wary t
++disp count: & dncrement displav control wariable
if (di=p _count » 43 if LED control wariable excesd=s walid =
disp count = 1: S to initial =state
' %1
Kl

5 Tuorle | 2. Change this line to
‘tzpr = (OxFF — adl);’.

3. Click this to save the revised file.

\
I -EIEEE IR

JJ ﬁ\l_""l ||Flelease j
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Load (re-load) Modified Program

In KD30, with the program stopped, reload code by selecting ‘Reload’ from
the File menu.

"7 KD30 [C:\MTOOL\SKPBCMINI\Sample_Core\Tutor 1\Tutor 1\Release\Tutor 1.x30]

== Edit View Environment Debug Optige?” BasicWindows OptionalWindows Help

my

e

Downlozd r

Reset

Upload. ..
Save Disasm...

1 Ci%.Tutor VRelease Tutor 1,x30
2C:N.\Demol\Release\Demo 1. x30

3 C:\...\Jon_benchmark\Release\Jon_benchmark. x30
4\, \on_benchmark\DebugJon_benchmark. k30

5

Exit
= *
#%* Measzure temperature when slider away from m

s if(zlider==1>
= £
S s£lider_light = #;
= >

) % Measure light level when slider towards pusl
= elsze

Reload target program MCLI ; STOP

Covering the Light sensor on Mini R8C board increases the

LED blink rate. Uncovering it decreases the blink rate.
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End of Tutorial

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

Tutorial 2 provides step by step instructions on how to
use the Project Generator to simplify project creation.
It also provides specific details on setting up your
environment and creating a new project from scratch.
In addition, check out the references on the next page.

Have Fun!!
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References and Recommended Reading

«  SKPS8CMINI 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/11 Datasheet and Mini R8C Board Schematic: These are required to
write user application programs.

« 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.

« NC30 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
ICD works.
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More 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.

- R8CTiny 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.

45 LENESAS




