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Introduction

S+

Integrated Development Environment for Embedded Systems

Welcome to the world of development environment CS+.

This tutorial introduces you to the integrated development environment CS+ and
its usage. By carrying out all the steps described in this tutorial, from creating a
program to debugging of the microcontroller, you can easily experience the
operation of CS+.

In this tutorial, you will use the E1 (on-chip debugging emulator) and RH850/C1x
evaluation board (from Sunny Giken Inc.) to actually experience microcontroller
system development using CS+.
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Features of CS+

CS+ is an integrated development environment that provides an environment for
developing microcontrollers from code generation, build, and debugging all in one tool.

Easy GUI customization

You can customize the screen as you like using such features as "docking",
“floating"”, or "automatic hiding" to manipulate various panels of CS+ at will.
CS+ now provides a feature to save the development environment in
addition to the conventional feature to save the project environment. All of
these features help you develop a microcontroller system more smoothly.

Easy preparation of development environment

Since the development environment for system development is integrated, it
Is easy to install the required tools. Because it is equipped with an automatic
update function, you can update the software to its latest version (including
documents) with a single click.

Reading this tutorial and the following document enables you to learn Overeview of
programming for the RH850 multi-core.

Overview of programming for the RH850 multi-core(R20UT3069EJ)
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Flow of Microcontroller System Development

This section describes a flow of system development using CS+.

General flow of system development (V-shaped model)

Requirement definition

System test

Basic designing

Integration/Functional test

Detailed designing

Unit test

’

Coding

Edit function/Build function r

Analysis function

Debugging function

Following are the functions of CS+ corresponding to the flow of system development.

<Function >

<Description>

Edit function/
Build function

program.

The edit function is for editing a program. After completing
creation of a program, the built function is used to build the

This function enables you to debug the object code after

result.

Debugging function downloading it to the target microcontroller.
Analysis This function helps you improve the execution performance
Rincton and control the quality of a program by checking the analysis
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Overview of Sample Program

This section describes an overview of the sample program and target board
(RH850/C1x EVALUATION BOARD).

1. Overview of sample program

The program used here controls (turns on/off) a different LED for each core (CPU1
and CPU2) of RH850/C1H.

For a detailed description of the program, refer to appendix, Description of Sample
Programs.

CPU1 core: Controls LED1 and makes LED1 turn on and off.
CPU2 core: Controls LED2 and makes LED2 turn on and off.

2. Overview of target board (RH850/C1x EVALUATION BOARD)

The following is an overview of RH850/C1x EVALUATION BOARD which is used
as the target board.

RH850/C1x EVALUATION BOARD

14-pin connector

LEDs for evaluation

LED8 to LED15: Lights when P4 _n (n = 8-11) of port group 4 is high.
CN10: Used at on-chip debugging or data writing
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Installing

This section describes a procedure to install CS+.

1. Installing Microsoft software products prior to installation
You must install .NET Framework and Visual C++ Runtime Library before installing
CS+. If these software products have not been installed in the PC used, they will be
installed at the time of the setup of CS+.

Insert CS+ product DVD into the drive of the PC.
The following screen appears automatically.

Bl Henmsan Fen Do s o st ralier developrnent tooks sntaller - feadion Hrest

Integrated Develapment Eavesament for Embedind fritemn
Readme first
Thank you for purchasng C5+.
The following docurment provides abot C5+ developrent ool Ths inchdes summaries and operating precausions,
Please rea d this document before ming US+
__Read me it |

Readme (PDF) will not be mstalled. Please save £ to your PC
Adobe® Reader® s required to view ths fie. Please vt Adobe Systers Incorporated's web site for more mirmation.

Installation
Chek the button below to stast C5+ setp appheation
_ BeginCS-Sewp |

+ Microsofi NET Framework 4 and Microsofi Visual C++ 2010 SP1 runeime Boranies are requared to rn C5+.
If these are not estalled, these are zstalled by &:CS-rsglq}

Whta "Microso@ NET F 4" hak mAtATed, the PC then begin

Ifthe PC i meot connected to o mckphn access to ﬂkaw!Duwnbd(}mah\’M numm-cmml wetnork asd pet
“Miresoft NET Framewerk 4°.

And please mnstall "Microsoft NET Framework 47 10 the PC before C5+ setap.

+ Please use the htest edoon for Microsof NET Framework 4 and Microsof Vel C++ 2010 5P1
Please vt Macrosof's web site for more mibrmation about the bitest edion.

« Ifyon are requred o restart Windows durng the setup, please dsplry this screen affer restart and chck the [Begm C5+ Senmp] biston =

Install the required software products.

CS+TIL, Merosoft HATRHLTL B Merosoft NET Framework 4 & S18) (o2 BT Merosoht Visual C++ 2010 SP1 DSR4 LS54T
EEALET,
*'ﬁ-ﬂpc (A AR—LENTL AL 81, csﬂvt;h?xjﬁiuf VAR=LERVET,

S RPCIohicronsit 1ET Framoneek 30 A I AN CLIAE PoE3 1) —J1C LT BT Lo P B T, .
FobD —EL TUILPCT R b Py ST M. Mcrosoft 850 —Fi2 5 —%482,7, Microsoft NET Framewark 4 B4 U2k —ILLTH, CS+
iz 7oL T,
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Installing

2. Running the integrated installer
CS+ products are installed by running the integrated installer.

Click [Begin CS+ Setup] and start the setup of CS+.

W the Faresas Dec irendcs mkcracenbrolier deselepmesst toals installer - Readoe Nk

72)
©Cst

Readme first

Thark vou fr packasing G5+
The &lowng documest pronides. nicmmation st C5 development to0l components. This mebedes sammenes and opertng precysion.
Please read this document beboe ming C5

Aand me frt

Fzadme (PDEF) vl not e aeedsd. Please save 1o o PO
Adote® Beader® & requeed to view this e, Please via Adobe Symeme Incorparmied s web sie for mors néonmenin

Installation

Chick the button below o sart C+ semp applicrin

Bagin (3= Zabp

= Merosofl NET Framenoek 4 sed Microsod Visual T4 2000 5P russame Soranes are raquied 5o nn C 5
I£ thes e pot Essaled, teess an: moialsd by the O5F sorop,

o= f oy aesy ol dgpd iy Tl wes Vping of Wimoras Ty
e, plense caneit e PUC 0o setaodk and e kg aetop

Hike PC @ ool comaectad 1o actweik, ploasc acoma b0 the Blxreacd Dosnlosd Cmie by i cthe PCwhek o cmaccied 1o actvodk e gt
“Blcrook NET Framewede £°.

And plears mial “Mercacd KET Fremewstk 4° o the PO Befzm CE+ soiug.

ia U it by dhyweplsgily et £ il
Whee “Slxrmak NET Faeewok & ael =l

# Pleass we the laei edeve B 2 E.METF k4 enad Nl A Vel C=+ 20010 SP1.
Pleass vad Maicsol's vish dds B adie sl il dae Lt edinn

o Ifyirn e regured o resen Windiws Sereg the seap, pleass depley e seroen afer s wod chek e [Begn O35+ Sengs] bumon

Make settings following the instructions provided by the

installation wizard. As a final step, click the [Finish] button

and complete installation.
* Restart the PC after installation.
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Starting CS+

This section describes the procedures from starting CS+ to creating a project.

1. Starting CS+
Start CS+ by selecting [Start] > [All Programs] > [Renesas Electronics CS+] > [CS+].

The One Point Advice dialog box opens when CS+ is started.
Click the [Next] button if you want to read the content. Clicking
the [OK] button displays the start screen of CS+.

One Point Advice x|

Do you know?

To use a wider scieen:

Press the [Automatically Hide] button with the pin icon at the top
of each panel.

Wwihen a panel is not used, that panel sutmatically becomes a tab at
the sids o sable s

f the window, resulting in a wider usable screen area

* Displaped contents, randam
o<
™ Do ot show this dislog box at startup oK Help

Tip

About the Start panel
When you start to use CS+ to create a new project, click the "Start panel” button (see
the figure below). The Start panel opens where you can easily create a new project or
open the project you used recently or your favorite project. (The Start panel is
displayed when you start CS+ for the first time after installation. If you have created a
project, the latest project opens when you start CS+.)

@R, Start k-
‘-.w e
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Starting CS+

2. Loading the sample project
In this step, load the sample project.

This document describes the step using a project that has been created according to
the construction method for a project using CS+.

For details, refer to Tutorial for RH850 Multi-core Environment (Build).

Tutorial for CS+ Ver3.01.00 RH850 Multi-core (Build2)(R20UT3400EJ)

In the "Create New Multi-core Project" field, click the [GO] button.

Create New Multi-core Project

A new boot loader project for multi-core and
The boot loader project provides not only a
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Select [RH850] for [Microcontroller] and [RH850/C1H] or

[R7F701270] for [Using microcontroller] and set [Project name]
and [Place]. In this document, "C1H_sample" is set for [Project

name.
X

Microconfroller: |RH=50 -
Llsing micsocontaler:
|Ii_.-ﬂé|.|:'|'l.'|l ciocortialar] deale.

[+ ¥y RHAESFIH =] [Product Hame:RTE7I1270 =]

- % RH Fi1H-GA Intemal ROM sizelk.Bytes]:

|; ; FiH%II-’HL{1I o e

= Data Flazh:32

=% RHESVETMS Tritemal Rk size Bytes]

WK SW=TS T P Local RAMICPLN FES536

oy H Local RAMICPLUZ) BS536

o FHESMCH Global FL&M 114688
& 4 7F 701 270 (B AR5 2pin] Trace FM: 22768
W RTFFDIZE0EABGIBGAZS2Rn) I [ Addtional Information Nurmber of Cores: 2 |

Eind of project: |Bl:u:u| Loader fior Muki-core| CC-RH) j
Project pame: [ C184_zample
Placs: | Cbernpl

[« Make the project folder

| ©\empACTH_sample\C1H_sample mipi

¥ Cigate a stucture of startup fles including main fonclions bor each care:

(¥ Create hem ag applicabon projects
" Create hem az a single project

Create I Cancel Help
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Tip

About sample projects
CS+ provides sample projects.
Sample projects are in a state after the "Editing the Program™ operations in this
document have been performed.
When using a sample project provided by CS+, load the sample project as shown
below.

In the "Open Sample Project" field, from the [RH850] tab, select
"RH850_Multicore_C1H_Tutorial_Basic_Operation”, then click
the [GO] button.

RHS50 | pL78 | R |

RHE50_F1L_RI25M4RH

50 RH350_F1L_Tutorial_fnalysis
AHB50_F1L_Tutorial_Baszic_Operation
RHE50_MultiCore_CTH_Tutorial_B azic_Operation

14 === = S L

Follow the on-screen instructions. A sample project opens as
shown in the figure below.
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Manipulating Windows

In CS+, you can customize the windows at will. This section describes the configuration
of windows and window customization functions such as "automatic hiding", "floating",
and "docking".

1. Configuration of windows
The following figure shows the configuration of windows of CS+.

Main panel

® pHAsO MultiCore Elu_Tutorlal Basic Operation - CubeSuite s - [pmi_main.c] =0l
o Eot Yew Eroject fuld Debug Tool fndew Help
B TP X LB D00 B8 8 * s v B B oefeanas ARG BB DS

283 Q| 5

5 Progmly |4 pel s =%
| Cohrg

RS0 MiCore Flx Tudorial Bani
8, 57 701207 (Merocontraler)
' Boat Lnader (Configuration Toed For Mulicoes)

Ay CC (i Tood)
=, RHOS0 C1{LPD) (et Tool)
P re
= bootasm
#+4 vecttbLasm
* | idedin by
] internapt.c
# o1 (Sukpronet)
R, RTFR0IT0T (Mool |
A, CCRM (B Tool)
4 RHEED E1LPO) (Debg Toal)
TR
=} cstartm.asm
€] main.c
& wadefine.h
% comman.c
8 3 {Sukproiect)
9 nTF70IT07 (M ox o i |
Ay CC-RH (B Tool)
£ M0 EN(LPD) (Dt Tool)

1 Her sgma section Leat “user
Ig \Ecle wserfunci (vold)

a0 1
21 Herapma sction defa il
2

3
24 vold maln(vold)
2 -1

= | =
i

[_ s | 4 e T |

Project Tree panel Output panel

Project Tree panel: Displays the functions of CS+ corresponding to the flow of system
development.
Main panel: Displays the panel (Editor panel, etc.) corresponding to the function selected
in the Project Tree.
Output panel: Displays the output results.
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Manipulating Windows

2. Automatic hiding

By clicking the Pin icon on the title bar of each panel, you can easily change the
setting that determines whether or not to hide the panel automatically. By hiding the
panels not necessary for operation, you can use the screen more effectively.

(a) Hiding the panel automatically (example: Project Tree)

Click the Pin icon in the Project Tree.

n

-

The Project Tree automatically disappears and the tab representing it
appears.

aa1] jaaloig @‘]

L
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(b) Displaying the hidden panel (example: Project Tree)

Place the pointer on the [Project Tree] tab.

[ 1

(4

a3l %:u'a!md ]

o Bk Lok {urfapr hion Tocdfir Mubicins}
[y ot i ey

| intermupt
T oL csubpratect)
8 RTTTULZ07 (Mercecrizoder)
Ay CORH (B Tosd)
L RHESO LR} ek Tosl)

i

Tip

Locations to hide the panels

You can hide the panel in three locations: one to the left of the window, one to the

right of the window and one below the window. You can also hide multiple panels in
the same location.
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Manipulating Windows

3. Floating

Right-clicking on the title bar and selecting [Floating] from the menu allows you to
move the panel at will.

(a) Making the panel float (example: Project Tree)

Right-click on the title bar and select [Floating].

v | Diockable
Hide
|| Eloating || bl
auko Hide /

R20UT3384EJ0100 Rev.1.00 Page 14 of 67
Mar. 13 2015 RENESAS



Tutorial for CS+ Ver3.01.00 RH850 Multi-core(Debug)

Manipulating Windows

4. Docking
You can attach the floating panel to any of the four sides of another panel such as
the main panel. You can easily change the position of the panel by dragging and
dropping it to a desired location using a navigation icon.

(a) Moving the panel (example:Project Tree)

When you drag the floating panel, the navigation icon appears.

Place the pointer on the navigation icon located in the desired
destination location and the destination area is highlighted in
blue.
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Drop the panel there and the Project Tree moves to the desired
location (the figure below shows the example of attaching it to
the right of the main panel).

dtioretx_Tdnrtal_Saks_Uper ol - Cubesaste - [Projent

% 30 ok
e
Bt FH@ X QD90 B8 A IR | bt cih BRI E

Tip

Saving and restoring layouts
You can save up to four panel layout (panel location information) states for before
and after connecting to the debug tool. To do so, from the menu bar, select [View] ->
[Save or Restore Docking Layout].
* Becomes a debugging-specific layout only when the debug tool is connected.

Save or Restors Docking Layout

T meset Layout E

pr=r

e

Sarve Loyt 1
Sane Layout 2
Sarve Layout 3
S&ve Layout 4

M
L.

I

Riestode Layout 1
Restare Layout 2
Restore Layout 3
Restore Layout 4

i
y
w L

.0 0

&
L

R20UT3384EJ0100 Rev.1.00 Page 16 of 67
Mar. 13 2015 RENESAS



Tutorial for CS+ Ver3.01.00 RH850 Multi-core(Debug)

Editing the Program

In this section, you edit the user program.
First, the basic editing method is explained, and then you can edit the program through
a simple copy and paste procedure. Edit the program following the steps listed below.

1. How to open a source code file
The following step describes how to open a source code file.

Find the source code file you want to edit in the Project Tree and
double-click it.

D8I
L8 1 savgie (Prosert)
IR, ATFTO0N 2T M opnts e )
I B0t Loader (Dontiguestion Tool Tor rul =
A A (B o m CLEE [
__’#ﬁr@ﬁ&m!m'lmb S—p—
e } 1
B Bl Lasin
et byl st
& ket
i "
=20 STk AT Vet
9, s e (e scontroler |
A P B Tl
S P Senckston (Dot Tl
RN I— -
e et 1. Ja=—
© | mainl.c e
i b | mgtret
R A Vet
S| b oL (e sonkraller| i il
A 00 Bl Tosol)
5 PR St o (Debug Tool)
-
'.-ri Nbart T — e jﬁﬁ 5 i "
& manz.c e e e o e T |
b | dairas
This displays the source code in the main panel.
] e E et P
ff
9 /% #
3 /% FILE Main.c *
4 /% DATE tMon, Mar 4, 2013 #
] /% DESCRIPTION :Main Progran ®
8 /% CPUTYPE  : */
7 /% #
8 /% NOTE:THIS I8 4 TYPICAL EXAMPLE. %/
9 i %
!
12 woid main(void);
13 int al=1;
14 int bl
15
16 -~
7 Horagna section text “user” e
18 woid userfunc! (void)
19 B o
20
21 fioragna sect ion default
22
23
24 woid main(void)
i =
26 userfuncl (};
27 confunc1();
28 while(1);
28 }
a0
]
]
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Editing the Program

2. Editing

Edit the program following the steps listed below.

Copy the following code and paste it in the main() function of
mainl.c.

void main(void)

{
hwinit();
g_flag = 1;
set();
g_counter = 0;

while(1){
g_counter++,
if(g_counter == OX1FFFFF){
g_counter = 0;
outputLED1();

paste the following code.

To add include statements to beginning of mainl.c, copy and

#include "iodefine.h"
#include "common.h"
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Copy the following code and paste it in the main() function of
main2.c.

void main(void)

{
hwinit();
wait();
g_counter_pe2 = 0;

while(1){
g_counter_pe2++;
if(g_counter_pe2 == Ox1FFFFF){
g_counter_pe2 = 0;
outputLED2();

To add include statements to beginning of main2.c, copy and
paste the following code.

#include "iodefine.h"
#include "common.h"

R20UT3384EJ0100 Rev.1.00
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Delete the semicolon at the beginning of the following comment
lines in bootl.asm to make them valid.

.L.entry_PE1:
jarl _hdwinit_PEZ1, Ip ; initialize hardware
.L.entry_PE2:
jarl _hdwinit_PE2, Ip ; initialize hardware
$ifdef USE_TABLE_REFERENCE_METHOD
jarl _set_table_reference_method, Ip ; set table reference method
$endif
jr32 __cstart_pm2
; hdwinit_PE1
; Specify RAM addresses suitable to your system if needed.
.section ".text", text
.align 2
_hdwinit_PE1:
mov Ip, r14 ; save return address
; clear Global RAM
mov GLOBAL_RAM_ADDR, r6
mov GLOBAL_RAM_END, r7
jarl _zeroclr4, Ip
; clear Local RAM PE1
mov LOCAL_RAM_PE1_ADDR, r6
mov LOCAL_RAM_PE1_END, r7
jarl _zeroclr4, Ip
mov ri4, Ip
jmp [Ip]
; zeroclr4
.align 2
_zeroclr4:
br .L.zeroclr4.2
.L.zeroclr4.1:
st.w 10, [r6]
add 4,16
.L.zeroclr4.2:
cmp 6, r7
bh .L.zeroclr4.1
jmp [Ip]
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hdwinit_PE1 in bootl.asm.

Copy the following code and paste it immediately before

RAM address

GLOBAL_RAM_ADDR .set
GLOBAL_RAM_END  .set

LOCAL_RAM_PE1_ADDR
LOCAL_RAM_PE1_END

LOCAL_RAM_PE2_ADDR
LOCAL_RAM_PE2_END

0xfeef0000
OxfefObfff

.set
.set

.set
.set

0xfebf0000
Oxfebfffff

0xfe9f0000
Oxfeofffff

in bootl.asm.

Copy the following code and paste it immediately before zeroclr4

; hdwinit_PE2
; Specify RAM addresses suitable to your system if needed.

.section ".text", text

.align 2
_hdwinit_PE2:

mov Ip, r14

; clear Local RAM PE2

; save return address

mov LOCAL_RAM_PE2_ADDR, r6
mov LOCAL_RAM_PE2_END, r7
jarl _zeroclr4, Ip

mov ri4, Ip

jmp [Ip]
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Editing the Program

3. Adding files
Add programs following the steps listed below.

Select a file of C1H _sample_Appl (subproject) in the Project

Tree, right-click it to display the pop-up menu, and then select
"Add New File..." from the pop-up menu.

e — ATy,
r Add Pl 1 addFie...

";'. Dpen Faolder with Explorer ] Add Mew File,..

[E Windows Explarer Menu "1 Add Mew Categaory

Add the following two files. Set the

C1H_sample¥C1H_sample_Appl folder as the place where the
files are to be created.

C1H_sample_Appl
- prgl.c
- common.h
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=1 C1H_samgle_appl (Subproject)

I RFFROLZP0 (Miroconbrolien)

A CC-RH (B Tool
el RHEED Sivdator {Debug Tool)
=Y Fie
[ Tl B tesod gareerated Files
ol cohat ],

ﬂmanl.c"‘

h | indefime.h
=k 24

& prgt.ct

AT

Copy the following code and paste to prgl.c.

#include "iodefine.h"
#include "common.h"

#define LED1 PORT.P4.BIT.P4_11
#define LED2 PORT.P4.BIT.P4_10
#define LED3 PORT.P4.BIT.P4_9
#define LED4 PORT.P4.BIT.P4_8

/ /

/* Definition of unshared variable for PE1 */
/ /

intledl = 0;

intled2 = 0;

int led3;

int led4;

/
* Definition of shared variable */
/ /

#pragma section r0_disp32 "com”

int g_flag = 0;

int g_counter;

int g_counter_pe2;

#pragma section default

/
/* Definition of unshared function for PE1 */
/ /

void hwinit()

{

PBG.FSGD3DPROTS5.UINT32 = 0x000e02d5;
PORT.PM4.UINT16 = 0;

led3 = 0;
led4 = 0;
LED1 = led1;
LED2 =led2;
LED3 = led3;
LED4 = led4;

}

void set()

{

MEV.GOMEVO = 0;
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}

void outputLED1()

{
ledl = g_eorl(ledl);
LED1 = led1;

}

void outputLED2()

led2 = g_eorl(led2);

LED2 =led2;
}

void outputLED3()
{

led3 = g_eorl(led3);

LED3 = led3;

}

void outputLEDA4()

{
led4 = g_eorl(led4);
LED4 = led4;

}

/
/* Definition of shared function

/
#pragma section text "com"
int g_eorl(int num)

return num”1;

}

#pragma section default

*
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Copy the following code and paste to common.h.

/ /
/* Declaration of shared variable

/ /
#pragma section r0_disp32 "com”

extern int g_flag;

extern int g_counter;

extern int g_counter_pe2;

#pragma section default

/ /
* Declaration of shared function

/ /
#pragma section text "com"

int g_eor(int num);

#pragma section default

*/

*

Select a file of C1H_sample_App2 (subproject) in the Project
Tree, right-click it to display the pop-up menu, and then select
"Add New File..." from the pop-up menu.

r add 3

1 addFile...

"}. Cpen Falder with Explorer

] Add Mew File...

[E Windows Explorer Menu

Add Mew Category

Add the following two files. Set the
files are to be created.

C1H_sample_App2
- prg2.c

C1H_sample¥C1H_sample_ App2 folder as the place where the
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Copy the following code and paste to prg2.c.

#include "iodefine.h"
#include "common.h"

#define LED1 PORT.P4.BIT.P4_11
#define LED2 PORT.P4.BIT.P4_10
#define LED3 PORT.P4.BIT.P4_9
#define LED4 PORT.P4.BIT.P4_8

/ /

/* Definition of unshared variable for PE2 */
/ /
int led1;
int led2;
intled3 = 0;
intled4 = 0;
/ /
/* Definition of unshared function for PE2 */
/ /
void hwinit()
ledl =0;
led2 = 0;
MEV.GOMEVO = 1;
}
void wait()
while(MEV.GOMEV0);
}

void outputLED1()
ledl = g_eorl(ledl);

LED1 = ledl;
}

void outputLED2()
{

led2 = g_eorl(led2);

LED2 = led2;

}

void outputLED3()

{
led3 = g_eorl(led3);
LEDS = led3;

}

void outputLED4()
{

led4 = g_eorl(led4);
LED4 = led4;
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Editing the Program

4. Deleting files
Delete programs following the steps listed below.

Select boot2.asm of C1H_sample (project) in the Project Tree,

right-click it to display the pop-up menu, then select "Remove
from Project" from the pop-up menu.

) cstarh -
| main1 Add 3 S
=] iodefi av
-_J 1oee “|E_| F.emaowe From Project Shift+Del r_np :
-j prgl. Jjar

E:i!. File B
ﬂ Build kool generated filas =
' ----- “L"‘ boot1,asm
- u iodefine. b
‘I‘ = )
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Editing the Program

5. Changing the property of the compiler (CC-RH)
Change the property of CC-RH following the steps listed below.

Display the property of CC-RH of C1H_sample_App2

(subproject) in the Project Tree, then click the Add button to add

an additional include path as a compile option.

i
5§
i

i
£

T
i

Click here

i
E
E

[SHTEEE A
prades e bl o ke yat sy B iy 3 S eyt el i B ekt by o e [ e wrarsbonsd T ot s e paopend bk e e . T
Bl bl A O e 0 i B R

i W&‘ﬁ' .-\.M.H)w-oﬂl e I L e

-

This opens the Path Edit dialog box. Click the Browse button.

ErplcM i Lo
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This opens the Browse For Folder dialog box. Select the
following folder shown below.

C1lH sample¥C1H sample Appl

After confirming that the folder has been added, click the OK

button.
_ x|
'J:1H_:.m1 — ﬂ
" ol

[T Pawd fraeemalend pah

I Inchads pibivides. mnade sy
Flacehokder

kgl ChudarapCTH_jaanples
driveFoedoatlas RTFNIIN
dnbaPupsiHne CTH_esapls
Bulddadatlasa Dhalaasl ikl

W adrProga i Cberep ' CTH_ganple:
X o

Flaxchukler Vehs j
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Editing the Program

6. Deleting the section

Change the section start address following the steps listed below.

Display the property of CC-RH of C1H_sample (project) in the
Project Tree, then click the Edit button at the section start
address of the section group as a link option.

This opens

the [Section
"%ResetVectorPE2%" and click the [Remove] button.

Settings]

dialog box.

Select

fsccionsenngs E
Fuddesy | Sechion S, I
*ReseVectPE1X | RESET_PE1

ENNTTRL_PET LI
| Feetvecnris: [REealiee Hes Dverlay..
ENNTTEL_FEZ
| - 1 Hemowe
CeQCED00 ]
Jg
Erpeit.. I
o =1
=
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This opens the [Unassigned Section] dialog box. Click the
[Unassign All] button.

x

Selact sechion:

ENMTTEL_PEZ

OE |
Caricel |
Unazzign &l

Heln

i
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Editing the Program

7. Editing the section start address
Follow the steps listed below to change the section start address.

Open the property of CC-RH for C1H_sample_Appl (subproject)
in the Project Tree, then click the [Edit] button at the section start
address of the section group on the [Link Options] tabbed page.

Tt pitom compiperdh i 1o 5 TAR-co0r o s el cosmpmi]
i Comm iy | donplajemes lm—:.rwl}wm-o-i [ i e et e I

G-

This opens the [Section Settings] dialog box. Click the [Add]
button to add three sections "com.text", "com.bss", and
“com.data". Then make and edit settings as shown below.

x
Addvess | Section | Add...
[ T00T Q000 corisk
IMIT_DSECe... M
AMIT_BSEC.c... New Qveray..

lesl e
Bemove

ek

Down
data
OxFEDFOOOD .data R
..bss
. Jstack bss
xFEEFD000 com bes It
. com dats Export..
0K, Cocel | Heb
A
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Editing the Program

8. Editing the option for outputting external defined symbols for a multi-core to a
file

Follow the steps listed below to change the option for outputting external defined
symbols for a multi-core.

Open the property of CC-RH for C1H_sample_ Appl (subproject)
in the Project Tree, then click the [Edit] button at "Section that
outputs external defined symbols to the file" of the section group
on the [Link Options] tabbed page.

[ ]

.........

Ly s 1

T

%

¢¢1« F_DGEL oo T_BSDC La0n 1iad can Ml 10 sl 2 AN 0N deflie
3o Jra Posrep, a1 g v o b 7l

e

This opens the [Section Settings] dialog box. Click the [Add]
button to add three sections "com.text", "com.bss", and
"com.data". Then make and edit settings as shown below.

Text Edit ) x|
Texk
o ekl
com.data

com ks
L

ok | caned | hHeo |
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Editing the Program

9. Adding files | |

Follow the steps listed below to add the C1H_sample_appl.fsy file to
C1H_sample_app?2.

Select a file of C1H_sample_App2 (subproject) in the Project
Tree, right-click it to display the pop-up menu, and then select
"Add New File..." from the pop-up menu.

Add M1 addFile...
‘:"'; Open Folder with Explorer 1 AddMewFile. ..
El windows Explorer Menu i 1 Add Mew Category
L ol = L= Y s = O L I =

Select the assembly source file, open C1H_sample_App1l and
DefaultBuild, and then select "C1H_sample_Appl.fsy" to add
the file.

File ﬂame:liClH_sample_Appl.fs-_-,r | j I.ﬂ.ssemhly source file (asm; *.5 vl

DOpen - Cancel |
&
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Editing the Program

T0. Setting dependent projects
Follow the steps listed below to set dependent projects.

Select [Dependent Projects Settings...] from the [Project] menu.

IF‘ru:ujeu:tI Build Debug Tool “Window Help

_f; Creake New Project. ..

5‘5 Open Project, ..
Favarite Projects 2 :
add L
fz

o' B

R

{15 Set C1H_sample_app2 as Active Project

'5_; Dependent Projects Setkings. ..

R _;E Close Project

S Save Praject Ctrh+shift+5

',?EE'; Save Project As...

. [}lj Save Project and Development Tools as Package. ..

E
B @ Remowve from Project Shift+Del
b
i

. . m
Select "C1H_sample_App2" for [Project] and then select
"C1H_sample Appl".

xq
|
ok | cancel e |,
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Rebuilding a Program

Rebuild the program of the loaded sample project.

1. Building a project
In this step, rebuild the program of the loaded sample project.

Click the [Rebuild Project.] button.

5

b Tool ‘Window Help

R v EfER] A G Dy

Check to see if the rebuild process has been completed

correctly. If the build process has been completed correctly, a
load module file is created.
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Connecting a Debugger and Downloading

In this section, you debug the program using the E1. First, make preparations for
debugging.

1. Selecting a debug tool
In this step, select [RH850 E1(LPD) (Debug Tool)] as a debug tool to be used.

Right-click on the Debug Tool in the Project Tree and select
[Using Debug Tool] -> [RH850 E1(LPD)].

._':.;4\ RH&50 E1{LPD) (Debug Tool) Sk S
L3 Fe RHES0 E1(LPD)
- T Build tool generated files Property RHS50 E20(LPD)
l:? cstart.asm I 7 RHSS50 Simulator
8 yecttbl.asm R

[RH850 E1(LPD) (Debug Tool)] is selected as a debug tool.

A, CC-RH (Build Tool)

= RHE50 E1{LPD) (Debug Tool)
—
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Connecting a Debugger and Downloading

2. Setting E1 for connection to the target board

Right-click the debug tool in the Project Tree to select [Property].

A, CC-RH (Build Toal) I 2 s
B RHES0 E1(LPD) (Debug Tool) : = =
. _T File Using Debug Tool  » _

) ﬂ Build tool generated files  ||F%7 Property J

Board] tab.

Make settings as shown below in the [Connection with Target

& RHaA0 E1(LPD) Prapery |: 20.00 ]

&l Clock
Main clock fiequency [MHz]
[P clock frequency [MHz]
E Connectionwith T arget Board
LPD mods
LD clock frequency [kHz]
Pawer target fiom the mulator Max 200md)
St OPITAG in LPD' connection befare cannecting
Set DRITAG in JTAG connection before disconnecting
£l Flash

From the top:
No
Yes
No
Yes

El CPU virtualization support function

m FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
Using the code Hash sell programming 0

Change the clack ta flash witing Yer It is still the initial value.
There are thirty-two Fs

se vittual maching and thread Ha

Tip
About the security ID

The 128-bit ID code can be written to the microcontroller so that the flash memory
contents are not read by an unauthorized user. If the code that is input by the user

when the debugger is started does not match the ID code written to the

microcontroller, flash memory cannot be accessed. Settings should be made by a
flash programmer. When a blank product (all flash memory contents are erased) is

used, only F should be input for the security ID.

R20UT3384EJ0100 Rev.1.00
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Select the [Flash Options Settings] tab and click the [Edit] button.

£+ RHES0 E1[LPD) Property _-‘ﬂ ;];

El Flash Optlions Settings EI‘
Flash options

Flash options
Species the Flath options. The Flach opbions waiting dialog box i opened by pressng the [.] button

\ Cornect Settings { Debug Tool Settings [ Download File Settings Eﬂmmmmtm=ﬂ Hook Transaction Settings  / |

Make the following settings in [Option bytes setting] and click the
[Write] button.

Flash Options Setting x|

Flazh option property:
E Option bytesz zeting
[Fe2] ZFFFFFFD
OPBETZ2 [*2] BFFFFFFF

OPBTO
Specifies the value of Option bytes.

Bead | Cloze Cancel Help

N
Sh
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Tip

About option bytes

In flash memory, there is an extended area (option bytes) for holding data specified
by the user for various purposes. In the RH850/C1H microcontroller, not only are
settings for the debugging interface made, but settings for WDT-related features and

the operating mode and startup area of the microcontroller are to be made.

When the program of this tutorial is used, set the OPBTO register to H'7FFFFFFD

and the OPBT?2 register to H'BFFFFFFF.

Select the [Download File Settings] tab and set the Spesified
symbol to “ start”.

5 AHES0 EVILPD] Property 2| - +]
B Download
B Diowmiosd fHes I3
CPU Reset after download ez
Etaze flach ROM before dowriload Ho
Aatomatic change method of event seltting position Sutpend event
E Debug Informaton
Exscite lo the specifed spmbol afler CPL Racet
Spacied pmbol m
The uppes il size of the memony usage [MBxtes] i
Specied symbal
Species the posbon af whech program essecubion is to be stopped lolloweng CPU reaet
Specy the labsl name in case of azrembly language and spacily the funchon name n cate of C language
"-,\__Cmctﬁettnuf_f:_ Diebup Tool Settings _"Dmiuadl‘-iektml:_ Flash Options Settings  {  Hook Transaction Settings _'J'r -
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Connecting a Debugger and Downloading

3. Connecting E1
In this step, on-chip debugging is performed using E1.

Connect E1 to the RH850/C1H board (RH850/C1X
EVALUATION BOARD). Align pin 1 of the connector.

Connect E1 to the PC. ("Found New Hardware Wizard" appears
when E1 is connected for the first time. Select "Install software
automatically" and install the USB driver following the
instructions.)

Turn on the power of RH850/C1x EVALUATION BOARD.
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Connecting a Debugger and Downloading

4. Downloading a load module file to E1
In this step, download the load module file generated by the build process to the
target microcontroller.
When download is complete, the program can be executed.

Click the Download button in the menu.

(™ sample - CubeSuite - [Project Tree]
File Edit Wiew Project Buid Debug Flash Tool Window Help -

Gistat |[HF X BE 9o HmE & i EHE A D Q@ ® M 5=0= %= g

|EF'LI1 v”EIBREAK |_||;nxmnunnnn FEIRHESO EL(LPD) (7] Nk measured |*‘"_-A
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Switching Cores

Now that download of the load module file to the target is complete, let's switch the
core to be debugged.

1. Switching the core

There are two methods for switching the core to be debugged.
a. Switch the core from the status bar

The core can be switched using the drop-down list on the status bar of the main
window.

E BREAK |:| 00001 00ac ||:-:RH55|:| E1{LPD)

(F)3.994 5

¥y

b. Switch the core from the Debug Manager panel

Selecting [View] menu -> [Debug Manager] opens the Debug Manager panel.
The core can be switched in the Debug Manager panel.

W™ EEpD" e s B
|  CPU " cPuU2

Debug Laiget shatus

Rlurwireg stabus ] BREAE

Taget tlatu:

Custert PC [0 00000

Here, the state of CPU1 being selected should not be changed.

Tip
Core to be debugged

Running or stopping of the program cannot be performed by only one core running or
stopping the program.

Running or stopping of the program must be performed by both cores operating in a
coordinated manner.

When CPUL is set as the core to be debugged, referencing or changing memory by

CS+ is effective only for CPUL. To perform operations for the other core, the core to
be debugged has to be switched.
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Running and Stopping the Program

Now that download of the load module file to the target is complete, the program can be
executed. First, run and stop the program.

1. Running the program
Run the program after resetting the CPU.

Click the [Restart] button in the menu.

!

ICPU‘I v”IEIRUN || |||;Running |||I|RH850E1(LPD) ||®Measuring |A

e

LED1 and LED2 on RH850/C1x EVALUATION BOARD light
alternately.
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Running and Stopping the Program

2. Stopping the program
In this step, stop the program.

Click the Stop button.

The source code line where the program stopped (current
position of the program counter (PC)) is highlighted in yellow.

73 while (1)
74 1

” T Seama i

78 00001222 [. if [ { cmn gCounter & OxE£Ef ) — 0 ) I T m—
{

78 000011f6 pml_dat °= 17 =N\ |

73 00001206 PORT.F2.BIT.P2_1 = pml_dat:

LR T
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Running and Stopping the Program

3. Resetting the program
In step 1, you have reset and run the program using a single button, but you can also
carry out the reset operation independently.

Click the Reset button.

N

The program is reset and the program counter (PC) goes back to
the start of the program.

34 -align 2
35 __ Start:
36 Sif 1 ; initialize register

- T E—
38 00000804 [® mov o, rl phesceay
40 00000806 mowv r0, r2
41 00000808 mowv rd, r3

42 0000080a mowv r0, r4d

CPUT =

'E:BREAK D > 00006 ERHBEDEI(LF‘D) (Heoeonons | F Z

Tip

About the program counter
The program counter (PC) is a control register that holds information on the next
program address. When the RH850/C1H microcontroller generates a reset signal,
OO0OOO0OO0OO0H is set in the PC for user mode and 01000000H is set in the PC for user
boot mode. In the program of this tutorial, since the program is set to run up to the
__start function after a reset, the program enters the break state after executing the
start function. Such kind of behavior can be changed in the [Download File

§zttings] tab of the Property panel of RH850 E1(LPD).

kDt

s bcn 1 tptrnd b prevng e[ e, In o cimrtiad e sk b ety

| nay ) P R S VR Ve e =
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Referring to a Variable

Watch function

By registering a variable as a watch-expression, it is possible to view the value of that
variable. Here, register the two shared variables (variables which are located in a
shared area that can be referenced from both the CPU1 core and CPU2 core)
"g_counter" and "g_counter_pe2" as watch-expressions and confirm that the values
of the variables are incremented. "g_counter" and "g_counter_pe2" are variables that
are incremented in the program by the CPU1 core and CPU2 core, respectively.

In the Project Tree, double click "prgl.c” to display the source code
file.

Thm £

/¥ Definition of shared wariable =/

R AR AR AR AR E AR E AR EE A e A

$pragma section ¢ disp32 "
| frnt g_zlag = 0: -

int g_counter;

¢l |int g_counter peZ;

fpragma section default

] commeon.h IIIII

Select variable "g_counter" in the source code.

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

Definition of shared variable #/

SR A R AR AR E AR R R AR R R AR R R R e

fpragma asection rd_disp3Z "c

$fpragma section default

-

While "g_counter" is selected, right-click the mouse and select
[Register to Watch1] from the menu.
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] Register to Watchl

T

Bae DK v L e TS FL LT

@& Register bo Analysis Chart

omm| |s Register Action Event...

Tl | & cut Ctrk+x
| oy copy ke
| | @ peste Chrb
| |4 Find... ChrkF

# GoTo.. Crl+G

7% Forward to Next Cursor Position

¥ Bark o Last Cursar Position

L GotoHere

@) Set PCtoHere
#% Jump to Function F12
&' Tag Jump shift+F12

. Jump to Disassemblz

L b T W |4 e Bookmarks 3
:_- - Advanced
v Break Settings
Trace Settings »
BE 0 reremesee e e s b ——— 6 s £ 22 ; -
x| = |

Ik A nam ¥k s s o v bk
s o v et e i [T 7| 2

This opens the Watch panel where you can confirm that the

variable is now registered. The current value of "g_counter" is ?.

Mokation -

@ ®| L T X

ZHE@
Talnue ‘ Type (Byce Bizme) bddress | Mo

at ch

% o counter

In a similar manner, register "g_counter_pe2" in the Watch panel
from main2.c.

Click the [Restart] button in the menu. After several seconds

have passed, click the [Stop] button.
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[E | @ | i ] X | wuotation-

Wat ch | Talue= | Type (Byte..
v g Ccounter 1262655 (0x001le0alf) intc(d)
W o counter pes { 1968651 (0x00le0alb)
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Setting a Breakpoint

Setting a breakpoint
If you want to stop the program at a specific position intentionally in the source code,
you can break the program before executing the instruction at the specified address
("before execution” break) by setting a breakpoint.

Let's see how the variable (g_counter) that was registered as a watch-expression
changes by running the program and causing it to break.

Click the empty column to the left of the desired line in the source

code as shown below. A hardware break is set and the line is
highlighted in red.

0O0100B0 a_fiag e
1008a et} e
0001008 g_counter = 0: T
00010084 | g_counter+; e | o === |
09410008 | e p——— |

The program breaks at the line where the break has been set
and the breakpoint line is highlighted in yellow.

L ST T e

000L00a4 = g_counters+;
000100b8 T eyl \
00010098 g counter = 0;
R20UT3384EJ0100 Rev.1.00 Page 50 of 67

Mar. 13 2015 RENESAS



Tutorial for CS+ Ver3.01.00 RH850 Multi-core(Debug)

See the Watch panel and confirm that the value of [g_counter] is
counted up to 0xO.

2| ® | & D X | notation- |[Feg]

Tlat ch Valus | T o

v g _counter 0 (0x00000000) incid) =
% g _counter peZ 0 (0x00000000) ins(4) -

G-

Click the [Go] button in the menu.

(B
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The program breaks again at the line where the break has been
set. See the Watch panel and confirm that the value of
[g_counter] is counted up to Ox1.

E | @ | i (] X | wotation~ ||He

Watch Value | Type (Bytea.. : e
“ g_counter 1 (0x00000001) irk(4) : 1.
% g counter peZ O (0x00000000) ins () [
Tip

Break in a multi-core device
Normally, the position where a break occurred in the program is displayed when a
break occurs. In a multi-core device, if a break was caused by a break source of
another core (core not being debugged), a break occurs in the target core (core
being debugged) at an address where no break condition has been set. The break
source can be checked in the Output panel.
In the example below, the Output panel shows that a break (relay break) in another
core is the break source.

oy
Steppad by Hardwars Brask. |
Stcppad by Faley Ermak. DPirzesct Cauze: CPUL Ztopped by Hazdwaca Braak.,
LacE]

F [} =2 | [jfrs |iFe [IF I i
| " 5 Lin= 1 Column Fesd m— W [BREAK |
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Acquiring the Execution History

Acquiring the execution history
In general, the execution history of the program is called trace information. If a
program gets out of control, it is extremely difficult to investigate the cause only
from the memory contents or stack information after the runaway occurred.
However, using the trace function and analyzing the acquired trace information
enables the process until the runaway occurred to be directly investigated.
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Collecting the Execution History

Setting trace operation
When the trace function starts recording, the execution process of the program
currently running is recorded in trace memory (when program execution stops, the
trace function also stops automatically).

Settings related to tracing need to be made in advance to use the trace function.

Select [Trace] from the [View] menu.

[wew Iniect Buld Debug Tool Window F

) Project Tree

Property

Qutput

5 Code Generator Preview

2 Pin Configurator

S| Code Generator 2

Error Lisk

7% Debug Manager
Watch

2] Local variable

2 Call Stack

Memory

[ Chr+L
¥ Back to Last Cursor Position

/% Forward to Mext Cursor Position
Python Console
B Tag Jump Shift+F12
Save or Restore Docking Layout

T8 Reset Layout

3

This opens the Trace panel.
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IFl| W | ® @ &y | Motation v H ,{3 "'j j

Nunber | Time (himin:s ms,ps, ns) | Time {Clock) ‘ Line Number/... | Source,

_pm3_m:
a ru3_main. cFZ5 if | en
a 00h00rind0s000ns000p=s000n: 0 0x00004028 +1g
o-1 pu?_main. cfEZE HiE o ey
0-1 0x0000402a +18
1 pu?_main. cfZE if | cxn
1 0x0000402c

Settings for tracing can be made in the [Trace] category on the
[Debug Tool Settings] tab of the Property panel.

Select the [Debug Tool Settings] tab and make the settings as
shown below.

Propeity
5! RHB50 E1(LPD] Propetty =]
4 Memory
> Memony mappings 1331
Vetity on witing to memory Yes
4 Access Memory While Running
Bonsss duting the exeoulion No
Updte display during the ssecution Yes
Display update intervallms] 500
4 SetEventWhile Running
Set mwent by slopping ewscution momentariy No
> Break
T
I Sele ace Branch PC I
Z S
Clear race memory before running Yes
Operation alter race memery s ful Non stap and overite la trace memoiy
Trae range selting Traces section
Tracs targe setting Debug core only
4 Maskfor Input Signal
task WAl T signal No
Mack RESET signal No
Select trace data

Selects the type of the iace dala ta be acquied

\_ Connect Settifhs 1 Debug Tool settings (N Downlosd Flle Settings | Flash Options Settings | Hook Transaction Settings | =
Pebug Tool Settings /\ §

e

Click the [Go] button in the menu.

G-
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A break occurred and the execution history is displayed in the

Trace window.

B %@ @& weeon- | [T 85 |[H]%

N.. Time (h:min:s,ms,ps,ns) | Timed...

| Line Muubezs. ..

| 2ource /Disasser

Moo oo

00h00nin00s000ns000ps0000: 0

4 O0h00nin00s000ns
2-1

Address and source that were executed
first after the program was restarted

3

3=1
3-1 00h00win00s000ws000ns11En: 12
3-z

Address and source that were executed
last just before the break occurred

d
4-1

Tip

Tracing in a multi-core device

When trace data is acquired with the core to be debugged set to CPUL, only
information for the CPU1 side can be observed. In order to acquire trace data for the
CPU2 side, execute the program again after switching the core to be debugged to

CPU2.

After trace data has been acquired with the core to be debugged set to CPUL, even
though the core to be debugged is switched to CPU2, trace data for the CPU2 side

cannot be observed.

R

I prol.c$as cun_gCountertt;
T "
prol.c#3s cun_gCountert;
0x00003004 +a 1d.
prol.c#3s cun_gCountert;
000003008 +8 add
proal.cs3s cun_gCowntertts
0x0000300a +10 1
prol.cf3s cun_gCountert;
00000300 +l4 Jup

pnl_main. c§71
0x000011ea
pnl_main. c§71
0x000011ee
pol_main. c§71
0x000011 £0
pml_main_ c§7L
0x000011fd

_pml_main:
cun_gHwinitFlag
+1E
cun_gHwinitFlay
+z0
cun_gHwinitFlag
tzz st
cun_gHwinitFlag]
+2E b

nov,

wow,

pnl_main. c75

fune_cuni) ;

B W | ® @ | 5| totation- | [T #5 ?j Ef

M. | Time (h:imin:s, ms,ps, ns) | Time (...

| Line Mumber....

Source/Disassen

O0h00nind0s000ns000)s00080: 0

1-1 00hOOWin00s000ms000ps150n0: 12
| 1-z

pud_main. cfZ5
0x000040Z2
pm3_main. cfEs
0x000040Za
pmZ_main. cfEZL
0x000040Z2c
pud_main. cg33
0x0000402e

pm3_main. cf33

_pm3 main:
if { cmn_ gHwini
tle
if ¢ cmn_ gHwini
+12 bz

if f cmn gHeind
+z0 br

cmry_gCount erPu?
+11lg

cun_gCounterPus

cmp

wow

||P|:L| j||E|BREAK |D|  0x00004096 FDRHBSDEII{LF'D]I ||@j1.454us

bl
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Canceling a Break

Canceling a Break

In this section, you cancel the break which was set in the previous section. The
previously set break is set as a hardware break. A hardware break is registered as an
event. Deleting the event will cancel the hardware break.
An event is an operation of the microcontroller such as fetch, read, and write. The
event can be used as an action trigger to enable debugging functions such as setting
a breakpoint or tracing. The hardware break that was set in the previous section was
an event causing the program to break when a particular address is fetched (before it

IS executed).

Select [Event] from the [View] menu.

| [} o Currant O Location ek

| #% Bk b Last Cursor Postion.

|l Pyehon Consoln
T teg s hiftaf12
Sarve o Blastane Dncking Layout

| maset Layour

G-

This opens the Event panel. Select [Break0001].

| = % 8

[T, Ereakin '

Cretail

Befare Executian...

Comment

W =2 Run-Break Timer

v =~ Unconditional Trace

Total 1333 ns

e
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Left-click the Delete button. This cancels the access break.

m| o585 = « &
Dretail

Before Execution..

Mame Canment

W [ Break0001
¥ “© Unconditional Trace -
¥ “© Run-Break Timer Total 1333 ns

.t

Confirm that [BreakO001] has been deleted from the Event
panel.

ALl EE R

| Mame | Dretail Comment
v =2 Unconditional Trace -
¥ “2 Run-Break Timer Total1333 he
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Displaying Special Function Registers (IORs)

Displaying IORs
In this section, you observe the values of registers that implement peripheral functions
built in the microcontroller. First, let's make the panel float so that it is easier to view.

Select [IOR] from the [View] menu.

[ [ Propoct Bt Dby Tool wesbems
|1 Propeet Tree

|05 prepay

| ot e —

IR 2 x
@ & A X | Notaton~ | g
Irput o or patt of the target 10R /Category name for search.) (]| [2F) (3
= TOR Value Type(Byce Size) <

[+(7) FLXAD
69 AT
-

9 poRT
1) FLASH
() FACT
() DFE
E9 EINT
f9 ACKO
() MSTE
) DNF
7

BT MISE
@9 BOCICL
) ECCFLT
() ECCEEF
11 ECCERAM
@) ECCCPUL

1 PBG
[#(°) HGDBE
2]

() BRCE0C

[#(7 BPCS1N

) ECs1ic

[E[SR:chEF]

71 B0520 5 3
< i

Right-click on the title bar of the IOR panel and check [Floating].
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E| @ | X | wotation~ | b Dockable

Hide: Panel =
#13)
Floating ﬂ ¥

Ll
[Tom Val Ak Hide el 4

The IOR panel enters the floating state and it becomes easier to
view.

= 2y

[ Value | Type (Byte Sizel j

Tip

About display of IOR Bits

The IOR panel does not support displaying of IOR bits. Therefore, in order to check
the bits of an IOR, that IOR has to be registered in a Watch panel so it can be
referenced.
Select [Add New Watch] from the context menu in the desired Watch panel and input
a watch-expression. To specify register bits, enter as shown below.

AAA0.BBB.CCC

<Module name>.<Register name>.<Bit name>

[Example]
Watch-expression for registering the P2_1 bit in the P2 register of a (general 1/0O) port
in a Watch panel:

PORT.P2.P2_1
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Displaying Memory

Displaying the Memory panel
The Memory panel displays the state of memory. In this example, two of the four
Memory panels are displayed. If [Memory 1] and [Memory 2] are displayed at the
same time, they are tabbed by default, making it impossible to view both panels at
same time. Let's dock these two panels so that they can be viewed together.

Select [Memory 1] from the [View] menu.

View | Project Bulld Debug Tool Window Help
Bl Project Tree R
= ==r
Property t e A
Qutput e = I ————
e j’ prgl.c j’ pm3. o = T3l
aal Code Generator Preview 50 | > e Lo S
B | & 7R
"] i I —
- Pin Configurator ﬂJJﬂMdT&SS
% Code Generator 2
Errar List
rfﬂ Debug Manager
Watch ]
=
=] Local Yariable -
. ]
= Call stack
‘ Memoty IHEE Memary 1 |
o
# IOR A Memary 2 . e -
i CPU Register (# Memory 3
# -
W# Trace ’-\3 Memory 4

e

The Memory 1 panel is displayed.
(Similarly, display the Memory 2 panel.)

[@ @ | moessn- | Soehotston | reodng = | Vew:

™ Movs whansig [ Move

Make the Memory 2 panel enter the floating state and dock it to
the Output panel.
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|3 ® | notwon- | smmctstonr | Encdngt | Veews

1£ 03 2a 22

o 0o oo fic or o
i it o o

It becomes possible to view the Memory 1 and Memory 2 panels at
the same time.

T T salBAS

B aE L T Tt

e
1c
1c
e
1c
1
1
10
e
1c
1o

SSESBEEEEEESY
= +
Z
g
gsgEsgsEsss)n
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Disconnecting a Debug Tool

When finishing debugging, disconnect the debug tool.

Click the "Disconnect from Debug Tool" button.

The status bar in the main window shows [DISCONNECT] as
shown below and debugging finishes.

o i DISCONMECT

Tip
Downloading a program
If a program is changed after being downloaded to the target, you have to perform

the build process again and download the program. If a program is changed after

downloading, the right side of the line number turns yellow (or green) and
breakpoints cannot be set.

whi la (1)
{

0es |

for{ wail=0: wail 000080000: wail+ts b
PROTE = uDOFD:
000
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Termination Procedure

This section describes the termination procedure.

Click the Close button in the main window.

e

This closes the main window and exits CS+. If the environment
Is not saved, a window that prompts you to select whether or not
to save it will appear, so follow the instructions.

Tip

Saving the development environment (project saving function and packing

function)
CS+ provides two functions (project saving function and packing function) for saving
the development environment. Each of these functions is used to save the contents
shown in the figure below. Either saving function can be chosen depending on the

development phase.

Project saving function Packing function
M w S -
Project file
(settings for debugging, build, etc.)
Project file
(settings for debugging, build, etc.) Tool environment (compiler, debugger, etc.)

Program file (C source code, etc.)
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About Flash Programming

When using the E1 emulator to write a .hex file to the microcontroller, use Renesas
Flash Programmer (RFP).

e Start Renesas Flash Programmer (RFP) by selecting [Start] -> [All Programs] ->
[Renesas Electronics Utilities] -> [Programming tools].

e Refer to the user’s manual for the usage method.

R20UT3384EJ0100 Rev.1.00

Page 65 of 67
Mar. 13 2015

RENESAS



Tutorial for CS+ Ver3.01.00 RH850 Multi-core(Debug)

Description of Sample Programs

The flow diagrams of sample programs are shown below.

(e )

__start:
_hdwinit_PE1: RAM initialization process
_hdwinit_PE2: RAM initialization process

The sample program is created based on the distributed functional model. It
carries out the common start-up process (source file: bootl.asm).

\4
__cstart_pm1: __Cstart_pm2:
Initialization of CPU1 Initialization of CPU2
(source file: cstartl.asm) (source file: cstart2.asm)
main() main()
Main CPU program CPU2 program
(source file: mainl.c) (source file: main2.c)

=D

: Calling process of a non-shared function

hwinit() The entity of hwinit() is in prg1.c.
|
g_flag=1 : Shared variable g_flag is operated.
|
set() : Calling process of a non-shared function
The entity of set() is in prgl.c.
|
g_counter=0 : Shared variable g_counter is initialized.
>
g_counter++ : Shared variable g_counter is incremented.

True: When the calculation result is O

g_counter =0
outputLED1()

g_counter
== Ox1fffff

g_counter =0
LED1 is turned on or off.

False: When the calculation result is equal
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( hwinit() )
( wait() )
()
<outputLEDl()>
(0utputLED2()>

=D

hwinit()

wait()

g_counter_pe2=0

»
»

g_counter_pe2++

g_counter_pe
2 == Ox1fffff

: Hardware is initialized.

: Wait until the set() function is called.

: Wake up the CPU kept waiting by the wait()
function.

: LED1 is turned on or off.

: LED2 is turned on or off.

. Calling process of a non-shared function
The entity of hwinit() is in prg2.c.

: Calling process of a non-shared function
The entity of set() is in prg2.c.

: Shared variable g_counter_pe2 is initialized.

: Shared variable g_counter__pe2 is incremented.

True: When the calculation result is O

g_counter_pe2 =0
outputLED2()

False: When the calculation result is different

g_counter_pe2=0
LED2 is turned on or off.
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of i ictor products and icati You are fully for

the incorporation of these circuits, software, and information in the design of your i Renesas El ics assumes no ibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard"” and "High Quality". The recommended applications for each Renesas Electronics product depends on

the product's quality grade, as indicated below.

"Standard": Computers; office equipment; test and audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncc I with i laws and

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or

regulations. You should not use Renesas El products or in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or i in this you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.
10.

IS

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11.

=

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas El ics” as used in this means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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