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Introduction

CubeSuite+

Welcome to the world of development environment CubeSuite+.

This tutorial introduces you to the integrated development environment provided
by CubeSuite+ and the operation of CubeSuite+. 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 CubeSuite+.

In this tutorial, you will use the E1 (on-chip debugging emulator) and
MSRHQ176CP0O1 (target board: RH850/E1x evaluation board (made by Hitachi

ULSI Systems Co., Ltd.)) to actually experience microcontroller system
development using CubeSuite+.
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Features of CubeSuite+

CubeSuite+ 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 CubeSuite+
at will. CubeSuite+ 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 CubeSuite+.
General flow of system development (V-shaped model)

Requirement definition System test
Basic designing Integration/Functional test
] L. . Analysis function
Detailed designing Unit test
’ Coding Debugging function

Edit function/Build function I/

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

<Function > <Description>
Edit function/ The a:dit function is for editing a program. After compl_eting
creation of a program, the built function is used to build the

Build function program.

This function enables you to debug the object code after

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

This section describes an overview of the sample program and target board
(MSRHQ176CPO01).

1. Overview of sample program

The program used here controls (turns on/off) a different LED for each core (CPU1
and PCU) of RH850/E1x.

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

CPU1 core: Controls LED9 and makes LED9 turn on and off.
PCU core: Controls LED10 and makes LED10 turn on and off.

2. Overview of target board (MSRHQ176CP01)

The following is an overview of MSRHQ176CP01 which is used as the target
board.

MSRHQ176CP0O1

CN10: 14-pin connector

A . I! . 1 - LEDs for evaluation
: Right: LEDS
Left: LED15

LEDS8 to LED15: Lights when P2_n (n = 0-7) of port group 2 is high.
CN10: Used at on-chip debugging or data writing
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Installing

This section describes a procedure to install CubeSuite+.

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

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

@ the Renesas Electronics microcontroller development tools installer - Readme First =10l x|

CubeSuite+

Readme first

Japanese

Thank you for purchasing CubeSuite+.

The following document provides information about CubeSuite+ development tool components. This includes
summaries and operating precautions.

Please read this document before using CubeSuite+.

Read me first
Readme (PDF) will not be installed. Please save it to your PC.
Adobe® Reader® is required to view this file. Please visit Adobe Systems Incorporated's web site for more
information.

| Installation

Click the button below to start CubeSuite+ setup application.

Begin CubeSuite+ Setup

+ Microsoft NET Framework 4 and Microsoft Visual C++ 2010 SP1 runtime libraries are required to run |

-

Install the required software products.

To the customer who downloads the evaluation CubeSuite+ from the web site and uses Windows XP. Windows Vista
or Windows 7 environment.

When "Microsoft NET Framework 4" 1sn't installed, please connect the PC to network and then begin setup.

If the PC is not connected to network, please access to the Microsoft Download Center by the other PC which 1s
connected to network and get "Microsoft NET Framework 4"

And please install "Microsoft NET Framework 4" to the PC before CubeSuite+ setup.

I Installation |

Click the button below to start CubeSuite- setup application.

Begin CubeSuite+ Setup

» Microsoft NET Framework 4 and Microsoft Visual C++ 2010 SP1 runtime libraries are required to run
CubeSuite+.

d uses Windows XP. Windows Vista

nnect the PC to network and then begin setup.

« Please use the latest edition for Microsoft NET Framework 4 and Microsoft Visual C++ 2010 SP1 -
Please visit Microsoft's web site for more information about the latest edition.

« If you are required to restart Windows during the sefup, please display this screen after restart and click the
[Begin CubeSite-+ Setup] button.

« The temporary folder name that includes mult-byte characters may cause an error at installation. (For instance,
the login name is Japanese.)

|
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Installing

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

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

3 Click the button below to start CubeSuite+ setup application.

Begin CubeSute+ Setup

e

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 CubeSuite+

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

1. Starting CubeSuite+

Start CubeSuite+ by selecting [Start] > [All Programs] > [Renesas Electronics
CubeSuite+] > [CubeSuite+].

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

One Point Advice E|

® CubeSuite+

>
Call Graph Panel / Call Graph Search Dialog:
To uze the call graph preview?

To use the preview call graph, display the call araph search
dialog.

* Dizplayed contents, random.

038 / 040 [ <Bak |

l
[] Da not show this dialog box at startup I ak l ’ Help ]

Tip

About the Start panel
When you start to use CubeSuite+ 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 CubeSuite+ for the first time after installation. If you
have created a project, the latest project opens when you start CubeSuite+.)

@y, start
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Starting CubeSuite+

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

Tutorial for RH850 Multi-core Environment(R20UT3070EJ)

In the "Open Existing Project" field, click the [GO] button, then
select the created project (.mtpj).

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

About sample projects
CubeSuite+ 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 CubeSuite+, load the sample project as
shown below.

In the "Open Sample Project" field, from the [RH850] tab, select
"RH850_ Multicore_E1x_Tutorial_Basic_Operation", then click
the [GO] button.

Many zample projects that can be built immediately are d
destination folder to copy the selected zample project.

78K0 | 7EKOR RHESD | RL7s | R | veso |

RHE50_F1L_Tutorial_Analsis
| RHE50 F1L Tutorial Baszic Operation

BHE50 MuliCore ET1x Tutonal Baszic Operation

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

In CubeSuite+, 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 CubeSuite+.

@ RH850_MultiCore_Elx_Tutorial_Basic_Operation - CubeSuite + - [pm1_main.

Fle Edt View Project Buld Debug Tool Window Help
B DA X B0 A E
O0K8Q3

Main panel

.c] o =lolx|

- | 100%

~ : G & vefaultbuid -4

WhRN@®O "N s=6== |

Property [ pmi x
10| 8 | ol
i ne] 105 =
% r7F701207 (Microcontroller) 1 z ;
X,
{ Boot Loadar (Configuration Taol For Multi-cors) 7% FILE Main.c *
A, CC-RH (Buid Toaly 4 /% DATE Mon, Mar 4, 2013 *
|5 RHBS0 E1(LPD) {Debug Tool} 5 /% DESCRIPTION :Main Progran */
B A% CPU THPE H */
7 /¥ w7
8 /% NOTESTHIS 15 & TYPICAL EXAMPLE. */
9 * *
10
1 i
- 12 oid main(voi
| ot (Subproject) 13 int al=1;
. 9% RIF701207 (Mcracontroler) 14 int bl
A, CC-RH (Buid Teal) } g
X RHBSO EL(LFD) (Dsbuug Tooh 17 Horagne sect ion text “user
=P Fie 18 ve)d userfunc (vaid)
19 =
20 h
21 Horazma section default
22
23
& c n.c 24 voi
[ 3% o (subprojecty gg =t
98 r7F701207 (Microcontroller) 27
4y, CC-RH (Buid Tool) 8
&5 RHBSO E1(LPD) (Debug Tool) 28 H
30
& [ Fie
=4 pmL.fsy &
) Plug-in]
I
& I = | == = = & = = B = \
[luine 1/83 ol 1 {[mnsert [[western Eurcpean tindows) [piscomnect | A

Project Tree panel

Output panel

Project Tree panel: Displays the functions of CubeSuite+ 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.

q. o 841 (st el it

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

i |
i
i
£
H
i

aa1] jaaloig @‘]
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(b) Displaying the hidden panel (example: Project Tree)

Place the pointer on the [Project Tree] tab.

S

e

a3l %:u'a!md ]

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 1
Hide
|| Eloating || :
auko Hide /
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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.

A IER M@ G " 5=k

=
e ——|
u

e s |[FEseoaes o s JFiisesin

||
[ oiscoweer |

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).

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 Layout 1
Save Layout 2
Save Layout 3
Save Layout 4

ai =
e ]

ST

L

Restode Layout |
Restore Layout 2
Restore Layout 3
Restore Layout 4

it Bt
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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.

@3 @

RHES0 MultiCore E1x Tutorial Basic Operation (Proj
8 R7F701207 (Microcontrolier)

' Book Loader (Configuration Tool for Multi-core)
A, CC-RH (Build Tool)
55! RHBS0 E1(LPD) (Debug Tool)
(3 File

inixi

e Gt ok 0 o Tl i 150

& t.c
NI o1 (subproject)
% R7F701Z07 (Microcontrollery

A, CC-RH (Build Tool)
5 RHES0 E1(LPD) (Debug Tool)

B o3 (Subproject)
9 R7F701207 (Microcantrolier)
A, CC-RH (Build Tool)
5! RHBSD E1(LPD) (Debug Teal)
& File

T i I
Jire 5 Gt Jromt foscomert

L. )

This displays the source code in the main panel.

* *
/% FILE tMain.c #
/% DATE tMon, Mar 4, 2013 #
/% DESCRIPTION Main Program x/
/% CPU THPE 3 *
/% */
A% NOTE:THIS IS A TYPICAL EXiMPLE. #f
% *

woid main(void);
int al=1;
int bl

Horazna section text “user”

\auid uzerfuncl (vaid)
1 E

20

21 Hipragna sect ion default
22

23

24 woid main(void)

25 =

26 ugerfunct ()3
v comfunc1();
28 while(1};
28 }

a0
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Editing the Program

2. Renaming a file
Rename the file following the steps listed below.

Select main.c of pm1 (subproject) in the Project Tree, right-click
it to display the pop-up menu, then select "Rename" from the

pop-up menu.

=] _ﬂ_|| File 16 h
BL"" cstartm.asm 17
u iadd § Compile
i U Lo _1" Cpen
:ﬁ 2 (3bpy _;4:, Open with Internal Editor. ..
% Openwith Selected Application. ..
2_.} Open Folder with Explorer
E ‘Windows Explorer Menu
Add
! Remove fram Project Shift+Del
= Copy Chrl+C
% Paste Chrl4+y
Rename Fz

Change Extension...

=7 Property

Since the file name can now be edited, change it to pm1_main.

R20UT3068EJ0100 Rev.1.00
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e[ File
'-‘_;'[]':' cstartm.asm

&

"_j iodefine b

e '-':_i COMMon.c

=L File

ﬂ Build tool generated files

3 I )
i Eam
i cstartm.asm

el |

.| indefine.h

..-&<] common.c
=

In a similar manner, rename the following files:
cstartm.asm of pm1 (subproject) -> pm1_cstartm.asm
main.c of pm3 (subproject) -> pm3_main.c
cstartm.asm of pm3 (subproject) -> pm3 cstartm.asm

E_’Tu File
il wTal kBt ol et fles
- e B8 nnd_cskartm. asm .
L ";_'] pen i, ot PR

b indefine.h
----- ‘iJ common.c

% pm3 (Subproject)*

.. ® R7F701207 (Microcontraller)
CC-RH (Build Toal)
. RH350 E1{LPD {Debug Tool)
i1 Program Analyzer (Analyze Tool)
B[ File
iillﬂ Buicktwol gorereted files
- B_“_J"‘ pr3_cskarkm.asm 3
‘2_1 prn3_main. c .
L OLE SRR .

LB pd Fy

iz

Juoscasscr
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Editing the Program

3. Editing

Edit the program following the steps listed below.

Change the main() function name of pm1_main.c to pm1_main(),

and copy the following code and paste it in the pm1_main()
function.

void pm1_main(void)

{

func1();
func_cmn();

cmn_gHwinitFlag =1;
while(1)

func_cmn();
if ( (cmn_gCounter & Oxffff ) == 0)
{

pm1_dat = 1;
PORT.P2.BIT.P2_0 = pm1_dat;

24 void pml main (void)
25 H] {

27 funcl () :
28 func_cmn();

30 cnn_gHwinitFlag =1;

32 while (1}

33 {

34 func_cmn();

35 if ( ( cmn_gCounter & Oxffff |} == 0 )
38 {

37 pml_dat, = 1z

38 PORT.PZ.BIT.P2 1 = pml_dat:

R20UT3068EJ0100 Rev.1.00

2014.9.20

RENESAS

Page 19 of 62



Tutorial for RH850 Multi core(Debug)

To add the hdwinit2() function to pm1_main.c, copy and paste
the following code.

void hdwinit2(void)
{ cmn_gHwinitFlag = 0;
PORT.PMC2.BIT.PMC2_0 = 0;
PORT.PMC2.BIT.PMC2_1 = 0;
PORT.PMC2.BIT.PMC2 2 =0;
PORT.PMC2.BITPMC2_3 = 0; 2
PORT.PMC2.BIT.PMC2_4 = 0; 23 void hdwinit2 (void)
PORT.PMC2.BIT.PMC2_5 = 0; 24 =14
PORT.PMC2.BIT.PMC2_6 = 0; 25 cmn gHwinitFlag = 0;
PORT.PMC2.BIT.PMC2_7 = 0; 2 =
PORT.PSR2.BIT.PSR2 0 = 1; : cps e
PORT PSR2 BIT Png 1s 1 2 ooy i e
PORT PSR2.BITPSR2 2 = 1: 28 PORT.FMC2.BIT.BMCZ 1 = 0;
PORT.PSR2.BIT.PSR2_3 = 1; 29 PORT .PMCZ2.BIT. PMCZ_E = 0;
PORT.PSR2.BIT.PSR2_4 = 1; 30 PORT.FMC2.BIT.BMCZ 3 = 0;
PORT.PSR2.BIT.PSR2_5=1; 31 PORT.FMC2.BIT.EMC2Z 4 = 0;
PORT.PSR2.BIT.PSR2_6 = 1; 32 PORT.EFMCZ.BIT.EMC2 5 = 0;
PORT.PSR2BITPSR2_7=1; 33 PORT . PMC2.BIT.PMC2 6 = 0
ﬁggﬁ:ﬁggg:;ﬁ:igg (1) - ] 34 PORT.FMC2.BIT.EMC2Z 7 = 0;
PORT.PIF’CZ.BIT.PIF’C2 3=1; 38 PORT .PSR2.BIT.FP5R2Z 1 = 1;
PORT.PIPC2.BIT.PIPC2 4 = 1; 37 PORT.FSR2.BIT.FSRZ 2 = 1;
PORT.PIPC2.BIT.PIPC2_5 = 1; 38 PORT.FSR2.BIT.FSRZ 3 = 1;
PORT.PIPC2BIT.PIPC2_6 =1, 39 PORT.PSR2Z.BIT.PSRE2Z 4 = 1;
PORT.PIPC2.BIT.PIPC2_7 = 1; a0 CORT.PSEZ.BIT.ESRZ 5 = 1:
PORT.PM2.BIT.PM2_0 = 0; = i s
PORTPM2.BITPM2 1 = 0. 41 PORT.PSR2.BIT.FSRZ & = 1;
PORT.PM2.BIT.PM2 2 - 0, 42 PORT.PSR2.0BIT. PSRZ_? =1z
PORT.PM2.BIT.PM2_3 = 0: 43 PORT.PIPCZ.BIT.PIPC2 0 = 1;
PORT.PM2.BIT.PM2_4 = 0; 44 PORT.PIPCZ.BIT.PIPC2 1 = 1;
PORT.PM2.BIT.PM2_5 = 0; 45 PCORT.PIPCZ.BIT.PIPCZ 2 = 1:
PORT.PM2.BIT.PM2_6 = 0; 46 PORT.PIFC2.BIT.PIPC2 3 = 1;
PORT.PM2.BIT.PM2_7 = 0; 47 PORT.PIPCZ. B:'I.PIP-:2:4 = 1;
} 45 PORT.FPIPCZ.BIT.FIPC2 5 = 1;
43 PORT.FPIPCZ.BIT.FIPC2 6 = 1;
50 PORT.PIPCZ.BIT.FIPCZ 7 = 1;
51 PORT.EM2.BIT.EM2Z 0 = 0;
52 PORT.FM2.BIT.PM2Z 1 = 0O;
53 PORT.FM2.BIT.PM2 2 = 0O;
54 PORT.FM2.BIT.PM2Z 3 = 0;
55 PORT.FMZ.BIT.PM2Z 4 = 0;
56 PORT.FM2.BIT.PM2Z 5 = 0;
57 PORT.FMZ.BIT.BMZ & = 0;
58 PORT.FM2.BIT.BM2 7 = O:
I}
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following code.

To add include statements to pm1_main.c, copy and paste the

#include "iodefine.h"
#include "cmn.h"
#include "prg1.h"

1 #include “iodefine.h”
12 finclude “con-h”™
13 flinclude “przl.h"™

To add the hdwinit2() call to the pm1_main() function, copy and
paste the following code.

hdwinit2();
g3
] x;u:uid pil_main(void)
66 L hdwinit2();
L) L L L )
Ba func_cmn();
G4
Fil| cmn_gHwinitFlag =13

A
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Change the main() function name of pm3_main.c to pm3_main(),
and copy the following code and paste it in the pm3_main()
function.

void pm3_main(void)
func3();

while(1)

{
if (cmn_gHwinitFlag!=0)

break;

}

while(1)
{

cmn_gCounterPm3++;
if ( (cmn_gCounterPm3 & Oxffff ) == 0)

pm3_dat A= 1;
PORT.P2.BIT.P2_2 = pm3_dat;

}
if ( ( cmn_gCounter & Oxfffff ) == 0 )
pm3_dat2 A= 1;

PORT.P2.BIT.P2_7 = pm3_dat2;
}

15
16 void pn3_nain(vaid)

18 func3(};

20 while(1)

22 { if { cnn_gHwinitFlaz '=0)
24 break;

26 1 !

28 w{hilE(])

a0 cmn_gCounterPmd++;
3 i{f [ ( con_gCounterPnd & Oxffff ) ==0)

33 pnd_dat "= 1;

34 PCRT.P2.BIT.P2_2 = pm3_dat;
35 H

a7 i{f { { con_gGounter & Oxfffff ) ==0)

39 pnd_dat2 "= 1;
40 PORT.PZ.BIT.P2_7 = pm3_dat2;
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To add include statements to pm3_main.c, copy and paste the
following code.

#include "iodefine.h"
#include "cmn.h"
#include "prg3.h"

finclude iodefine.h”™
finclude “con-h™
finclude “pred.h™

M f= OO 0 —

Change the branch destination of pm1_cstartm.asm to
pm1_main() and the branch destination of pm3_cstartm.asm to
pm3_main().
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A pm1_mainz® | (5] pm3_mainct” Z pmi_cstartmasmk
TR R B EIN
T ||&
4]
B mowhi - 0x0001, r0, £l
b7 ar rl1, ril
] ldsr  r10, 5, 0 ; enahle FPU
h9
hil mowhi — 0x0002, r0, 1
i ldsr  r11, B, 0 i initialize FPER
12 ldsr r0, 7, 0 i initialize FPEPC
13
4 veort 0x0020, 10, r10 ; enable interrupt
10
16 vk 0xd000, 0, £
T \ar ri1, ril 3 supervisor mode - user mode
8
79 ldsr 10, 3, 0 ; FEPSY <- r10
il
e pae— Mol L plp - fewit
ge mow B pnl main, 10
- el e ; FEPC < B main
a4
_:']' pml_mainc* _ﬁ' pmd_main ¥ j’ pml_cetartmasm* j pmd_cetartmazm#
A0 | 89| =~ | AISA-
7 1@
71
72 swori o O=0020, r10, r10 » enable interrupt
73
T4 smovhi o 0x4000, rO, r11
75 sar F11: F0 v Supervisor mode - user mode
16
17 ldsr r10, 3, 0 ; FEPSW <- r10
78
=l five $mrreidmpe Polp - Hexit
IEEI mo # pm3 main, rid
1 | o= - 11 Lr) [nl : FEPO - ﬂ_main
an

Change the label name " _pm1_setting_table" of

pm3_cstartm.asm to " _pm3_setting_table".
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[ pm1_mainck [ pm3_mainct [ pmicstartmasmt 2] pm3 cstartm asms
AL LB o> e | IS0~

1 || [#E#PELA

00 00 =) 00 CF b

=&

i Copyright (c) 2013, 2074 Renesas Electronics Corporation

i RENESAS ELECTROMICS CONFIDENTIAL AMD PROPRIETARY.

i This program must be used solely for the purpose for which

i it was furnished by Renesas Electronics Corporation. No part of this
i program may be reproduced or disclosed to others, in any

i form, without the prior written permission of Renesas Electronics

i Corporation.

i WOTE © THIS IS & TYPICGAL EXAMPLE FOR MULTI CORE PROJECT.

H processing module setting table

1
o Lo

wsect i

nst
Jpubli _pmS_ﬁetting_iabIte
| | .l
_pm3_setting tahle
b ; ENTRY ADDRESS

ezt art _pom
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Editing the Program

4. Adding files

Add programs following the steps listed below.

Select a file of pm1 (subproject) in the Project Tree, right-click it
to display the pop-up menu, and then select "Add File..." from

the pop-up menu.

IJ.U
-

[ aad

[

e

Cpen Folder with Explorer

E Windows Explorer Menu

1 addFile...

"] Add Mew File. ..

Add Mew Category

-

following folder.

- prg1.c
- prg1.h
- cmn.h

This opens the Add Existing File dialog box. Add the files in the

<Folder created when loading the sample project>¥
RH850 MultiCore E1x_Tutorial Basic Operation¥pm1

€3 Add Bxisting File
g

=

@]
i
Organize +
Harne
DefaultBuid
[ pm1_main.c
[ prgtc

<« My.. » RHE50 MultiCore_Elx Tutorial Basic_Op... »

New folder E=R

Date modified

Al files(h)

[ 43 ][ Search rH850 MuttiCore 1. 0 |

o @

R20UT3068EJ0100 Rev.1.00
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B

- File

]ﬂ Build kool generated files
----- Bi,"" pril_cskartm, asm®

----- ‘ﬂ prl_main.c*

----- u indefine.h

----- ‘ﬂ COMMon.c

In a similar manner, add the following files to pm3 (subproject).
<Folder created when loading the sample project>¥
RH850 MultiCore E1x_Tutorial Basic Operation¥pm3

- prg3.c
- prg3.h

= File

----- ﬂ Build kool generated Files
----- “E,F‘ pri3_cskarkm. asm™®

L] pr3_mnain,c*
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Editing the Program

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

Select common.c of pm1 (subproject) in the Project Tree,

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

=L Fle add b

o= ,EJ Remove from Project Shift+Del |
- P

=3 File
----- ﬂ Build tool generated files
----- ﬂﬂ" pral_cskartmm,asm®

----- ‘-'=_i priil _main,c¥

,,,,,,
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Editing the Program

6. 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 pm3 (subproject) in the Project

Tree, then click the Add button to add an additional include path

as a compile option.

L
M C:\lsershtaclghDacuments\AHES]_ MuliCore_E1x_~

Igi
MairProjeciName  RHE50_MuliCore_E1x_Tutorial_Basic_Operation
o - e .le
i

0K Cancel | Help |,

This opens the Browse For Folder dialog box. Select the pm1
folder shown below.

<Folder created when loading the sample project>¥
RH850_MultiCore_E1x_Tutorial_Basic_Operation¥pm1

R20UT3068EJ0100 Rev.1.00 Page 29 of 62
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Browse For Folder x|

Select the path ko add.

= My Documents o

200RKZZ01E
ddd
dddd
idcode:

@l My Music

[2F My Pickures

(@8 My Videos

[= |/ RH850_MultiCore_E1x_Tutorial_Basic_Oper.

RaSauliEyid
=0 {duk
BT aatbuild i

4] [Date created: 5/z1jz014 12:08 PM

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

Path(One path per onelinel: (%]

[m Files\Renesas Electronics\CubeSuite+45 amplePrajects = |
pm1

x|

| _’lJ
Browse..
[~ Pemit non-existent path

™ Include subfolders automatically
Flaceholder:

Placehalder | Walug

ActiveProjectDit  C:\UsersMtoolgihDocuments\RHBSD_MultCore_E1x_
ActiveProjecttame  RHES0_MuliCore_E1_Tutorial Basic_Dperation
BuidModeName  DefaultBuild

MainFrojectDii  C:\Users\oolgiDocuments\RHE50_MuliCore_E1:_*
MainFrojectame  RHEG0_MuliCore_E1:_Tutarial_Basic_Operation

P I O e _'d
»
Ok Cancel Hep |

=

R20UT3068EJ0100 Rev.1.00 Page 30 of 62
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Editing the Program

7. Editing the section start address

Change the section start address following the steps listed below.

Display the property of CC-RH of pm3 (subproject) 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 Settings dialog box. Click the Add button
to add the .const.cmn section and make settings and edit

settings as shown below.

Section Settings

Addrezz | Section

0x00004000  etalyt Hetiile]

.const

AMIT_DSEC. const

AMIT_BSEC. const

et

.data

OxFEDFE000

.data.R

bss

.stack.bes

Add...

i

Madify. .. |
Mew Overlay... |

R

Remove

Import...

Diown

Export.. |

Ok,

Cancel

Help

&%
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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)].

BN RHB50 E1(LPD) (Debug Tool) y FLLE sMag
& [ Fie RHB50 E1(LPD)
3] ﬂ Build tool generated files Property RH850 E20{(LPD)
7 cstart.asm :
= I 7 71 RHBS0 Simulator
a7 yecttbl.asm a /A

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

A, CC-RH (Build Tool)

= RHE50 E1{LPD) (Debug Tool)
—

R20UT3068EJ0100 Rev.1.00 Page 33 of 62
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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 Tool)

=l _T File

=S RH350 E1(LPD) (Debug Tool)

] fﬂ Build tool generated files

Make settings as
Board] tab.

& RHB50 E1(LPD] Piopety

&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

Change the clack to flash wting
El CPU virtualization support function
se vittual maching and thread

Tip

About the security ID

Using the code Hash sell programming T

CPU1 - 160.00, PCU - 80.00

Ao
Defaul
No
Yes
Mo

[Fe] FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

Yes ‘

Ha

It is still the initial value.
There are thirty-two Fs

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.

R20UT3068EJ0100 Rev.1.00
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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/E1x board (MSRHQ176CP01). 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 MSRHQ176CP01.

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/E1x-FCC1 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'53FFFFED
and the OPBT2 register to H'BFFFFFFF.
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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.

File Edit Wiew Project Buid Debug Flash Tool Window Help

Gistat |[HF X BE 9o HmE & AT L= IR Oy h | @ @™ | 5=C=2= g}

The status bar of the main window changes as shown below.

Jcrur <][mjereac [ |10 oxotoooo00  [aorreso E1pe) [[ Not messured | ¥

Tip

Registering load module files
Load module files generated in subprojects need to be registered as load module
files subject to download.
Load module files can be registered in the [Download File Settings] tab of the
Property panel of the debug tool.

R20UT3068EJ0100 Rev.1.00 Page 36 of 62
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Property
£ RHES0 E1(LPD] Property EEE
=T D ownlooad .
31

[0] pEimmiEeielieEheh o EmEee E1x_Tutorial B aszic_Operation.abs

1] prlDefaultBuildypml. abs

[2] pm3sDefaultBuidypmd abs

CPU Reset after download TE

Erage flazh ROM before download Mo

Automatic change method of event getting pozition Suzpend event
= Debug Information

Erecute to the specified symbol after CPU Reset Tes

Specified symbal _main

The upper limit size of the memoary usage [MBytes) RO0
Download files
Specifies the file to be downloaded. The download file dialog box iz opened by preszing the ] button. In the download file dialog box, specify the file to be
downloaded,

Connect Settings ;“-: Debug Tool Settings { Download File Settings :4 Flash Options Settings ;“-: Hook Transaction Settings './ =
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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.

[+ \ = BREAK 0x000D0804 | ==RHESOE1(LPD) (73 545.000ns  [fy

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.

@XM @O O™ =6 [

)

— Debug target:
| & CPUT Ce

— Debug target status:

Running status: | I_:| BREAE.

Target status: |

Curent PC: P 001000000

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 CPU1 is set as the core to be debugged, referencing or changing memory by
CubeSuite+ is effective only for CPU1. 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.

1t T e

|cpu1 v”IEIRUN || |||;Running |||I|RH850E1(LPD) ||®Measuring |A

e cammi S T T e

e

LED9 and LED10 on MSRHQ176CPO01 light alternately.

R20UT3068EJ0100 Rev.1.00 Page 39 of 62
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Running and Stopping the Program

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

Click the Stop button.

a
e —

_—

e el o e T oo oo s

IE:PU1 j'EIBREAK Uu;oxooumzza ERHBSDEI(LPD) (1) 2,315 min j‘:ré

The source code line where the program stopped (current

position of the program counter (PC)) is highlighted in yellow.
7] | |sosorsne] PORF 3. BTT. 22 1 = o _gec: |

R20UT3068EJ0100 Rev.1.00
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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

- = = re— n——-_“
38 00000804 } mov ro, ril sl
40 00000806 mov rd, r2 = |
41 Q0000808 mav rd, r3 :
42 0000080a mowv r0, r4d

|
'_i_';BREAK D » DD000GE04 ERHBEDEI(LF‘D) (Heoeonons | F Z

CPUT =

Tip

About the program counter
The program counter (PC) is a control register that holds information on the next
program address. When the RH850/E1x-FCC1 microcontroller generates a reset
signal, 00000000H 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
Settings] tab of the Property panel of RH850 E1(LPD).

[

Pr ]
———— (o) )
4 Do
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Referring to a Variable

Watch function
By registering a variable as a watch-expression, it is possible to display 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 PCU core)
"cmn_gCounter" and "cmn_gCounterPm3" as watch-expressions and confirm that the
values of the variables are incremented. cmn_gCounter and cmn_gCounterPm3 are
variables that are incremented by the CPU1 core and PCU core, respectively, while
the program is running. It is possible to confirm that the count values at a break differ
because the execution speed of the CPU1 core and PCU core are different.

In the Project Tree, double click "prg1.c" to display the source code
file.

23 00001230 | void funcl(void) //.vext.pml

25 00001234 Pml_x++
26 oooo1242 | pml_y++:

o B 27 3
— I
: | 28 ragma
. | 30
ke e e = i* i
0id fun

35 00003000 |

Select variable "cnm_gCounter" in the source code.

29 finragma section text “con”

30 SRR R R R R R R R R R R R Rk
31 A& Definition of shared function

32 SRR R R R R R R R R R R R R Rk
33 \Eoid func_cn (void) A text coon

34 ]

35 oooosoon | : Enn_gCounterf+;

a7 H#orazma sect ion default

-

While "cnm_gCounter" is selected, right-click the mouse and
select [Register to Watch1] from the menu.
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T2] Register to Watch1
(# Register to Analysis Chart

%/ Redister Action Event,..

® cu Cerlx
I Copy e+
B Paste e
S Find... Ctrl+F
® GoTo.. Curl+G

7 Forward to Hext Cursor Pasitian
£ Bark to Last Cursor Position

L GotoHere

) SetPCtoHers

#%  Jump to Function F1z

£ Tag Jump Shift+F12

#, Jump to Disassenble

Bookmarks 3
Advanced

Ereak Settings

Trace Settings »

[ Save Source Mixed Data As..

This opens the Watch panel where you can confirm that the

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

[E | @ | i, ] X | notation~ ||ihex

Wakt ch Walue | Type (Byte Size) Address | Mem
v ocmn gCounter

i\ s S e ] e

In a similar manner, register "cmn_gCounterPm3" in the Watch
panel from pm3 main.c.

Click the [Restart] button in the menu. After several seconds
have passed, click the [Stop] button.
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2| ® | % D X | wotetion~ |[bed]

Watch | Value | Type(Byte Sime) Address | ]I
v cun_ gCounter 10EE7EEZ.. unsiogned int(d) Ox fees000d
v cmn gCounterPm3 28711068 unsigned int(4) Ox fees0008

P iy

i | SECT o ) e T B el T T

than LEDO.

The difference in the operating frequency of the CPU1 core and
PCU core cause the execution count of cmn_gCounter and
cmn_gCounterPm3 to differ. The difference in the execution
count can be confirmed by the fact that LED9 turns on and off at
a high speed whereas LED10 turns on and off at a lower speed
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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 (cnm_gCounter) 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.

33 void func cmn(void) S/ .text.cmn
34 .
35 00003000 |% cmn_gCounter++;
36 7

37 #pragma section default

Click the [Restart] button in the menu.

e

The program breaks at the line where the break has been set
and the breakpoint line is highlighted in yellow.
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33

void func_cmn(void) // .text.cmn
-

[

=1
oooosons |58 || cmn_gCountert+;
)

37

#pragma sectiocn default

See the Watch panel
[cnm_gCounter] is counted up to 0x0.

and confirm that the value of

B ® | L D X | otaton- |[F]

1=l o1 | ialue | Tsme iBite Sizal | 2ddre |
v cmtn_gCounter 0 i0xz00000000) unsigned int(d4) Oxfeee0004
v ooty gCounterPnl 0 i0x00000000) unsigned int(d4) Oxfeee000

e

=

D [ 0xD0003000 meHasu E1(LPD) ||® 4.143 ms

|f*é

Click the [Go] button in the menu.

w
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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
[cnm_gCounter] is counted up to 0x1.

El @ ¥, ,:ﬂ 5 | Motation =

atch | Walus | IypelByte Size) dress |

v cmn glounter 1 (0x00000001) uwnsigrned inti(4) Ox feee00nd
v cmn gCounterPn? 0 (0x00000000) uwnsigned intid) Oxfeee0002

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.

Stopped by user operation. |

Stopped by user operat,ion.‘J

Stopped by user operation. .|

Stopped by Hardware Break.‘J

dscoppad by Hardvare Brocl |

Stopped by Hardware Break.‘J

Stopped by Relay Break. Direct Cause:CPUL Stopped by Hardware Break.,|
[EOQF]

all MessagesA *RapidBuM *Build Taol /( *Debug Taal /
& lle= e & &

=
¢ Hardware Break, ”Lina 33/48 Column 1 ”Insert HWestern European (Windows) ‘I PCU E'EIBREAK ”
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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

] Code Generatar 2

Error Lisk

® Debug Manager
Watch 3
2] Local variable

2 CallStack

Show Current PC Location Chrl

¥ Back to Last Cursor Position

/% Forward to Mext Cursor Position
Python Console

B Tag Jump Shift+F12

Save or Restore Docking Layout 13

T8 Reset Layout -

This opens the Trace panel.
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E % | ® @ | 5| wotation~ | [T 5 "'j Ef

Huunher | Time (h:imin:s,ms,ps,ns) |Time(ClockJ

‘ Line Mumber/...

o=

a
a
(o
o-
1
1

00h00ein00=s000ns000ps000m0: O

pwd_main. cfZE
0x00004028
pu?_main. cfEZE
0x0000402a
pmi_main. cfZE

0x000040Z2c

Source,
_pm3_m:
ArE il e
+1g
it e
+18

if | cxn

A 2
|
1
=
== — D

G-

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.

v Break

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

Branch PC
-

Clear race memary befare wning Yes
Operafion after hace memaryis ful
Trace range setting
Trace target setiing

4 Mask for Input Signal

Nan stop and overvite to race memary

races section
Debug cors only

task WAl T signal No
Mask 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.

I |
B %@ @& weeon- | [T 85 |[H]%
N.. Time (h:min:s,ms,ps,ns) | Time{... | Line MNumber/... | Source /Disasser
fuma s
0 I progl_ cg3s cury_gCounter++
1] 00h00nin00s000ns000ps0000: 0 apguin uiercin uey T L
2! progl.cfzE un_ghounter+t
F 00h00nin00s000ns 0x00003004 +4 ld.
2-1 progl_cg3s un_gCounter+t
Address and source that were executed ey il
S first after the program was restarted 0x0000300a +10 st.
progl.cfzE wn_gUountert+t
3 Ox0000300: +14 Jup
_rml_main
3-1 pml_main_cg?l cnn_gHwinitFlag]
3-1 00h00nin00s000ns000ns112n: 18 Ox000011lea +1le WOV
3-Z pml_main. cE7L cun_gHwinitFlag
"""""""""""" " g 0x000011es +z0 nO
| Address and source that were executed pal_nnin.cfTL  cwn_giwinit¥iag)
Ox000011£0 +zz st.
last just before the break occurred o bR A e
d 0x000011£4 +Z6 br
4-1 pml_main. cg7E func_cun i)

Tip

Tracing in a multi-core device

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

After trace data has been acquired with the core to be debugged set to CPU1, even
though the core to be debugged is switched to PCU, trace data for the PCU side
cannot be observed.

B W | ® @ | 5| totation- | [T #5 ?j Ef
H. | Time t(h:imin:s, ms ps, ns) | Time (... | Line Mumber/... | Bource/Disassexn|
_pm3 main:

‘‘‘‘‘‘‘‘‘ a pud_main. cfZ5 if { cmn_ gHwini
1) O0h00Rin00=s000ns000ps0005: 0 Ox0000402% +1& cup
0=1 pm3i_main. cfZs if ¢ cmn_ gHwini
o-1 Ox0000402a +18 bz
1 pm?_main. cfzh if f cmn gHeind
1 Ox000040Z2c +z0 br
g pm?_main. cf33 cmry_gCount erPu?
1-1 00hOOnin00s000ns000p=s150n: 12 Ox0000405e +115 pil=koy
1=2 pmd_main. cf3s cun_glounterPus

[pco <l ereac [ ] ocoooososs  ForeesoEren) ) 1454 s

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.

view | Project Buld Debug Tool window F

[ Debug Manager

Watch
=] Local Yariable
2 Call 3tack
Memory
W on
W cPuRegister

% Trace

Program Analyzer
[} show Current PC Location ChrkeL
2 Back tn Last Cursor Position
A Forward to Next Cursor Position
Pythan Cansole
E Tag Jump Shift+F12
Save or Restore Docking Layout

T Reset Layout

This opens the Event panel. Select [Break0001].

| = % 8

R Breaki00] '

Cretail

=2 Unzonditional Trace
W =2 Run-Break Timer

Total 1333 ns

e

Befare Executian...

Comment
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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.

I0R a x|
@ & A X | Notaton~ | g

Irput o or patt of the target 10R /Category name for search.) (]| [2F) (3

TOR Value Type(Byue Size) &
EC) FLXAD

7 A
7

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

BT MISE

@9 BOCICL
) ECCFLT
() ECCEEF

@I ECCERAM
@) ECCCPUL
CPC!

®
) BCsnC

6 BACE1H

EEY Ecsic

[E[SR:chEF]

71 B0520 5 3
< i

1 PBG
[#(°) HGDBE
2]

2]

®

Right-click on the title bar of the IOR panel and check [Floating].

R20UT3068EJ0100 Rev.1.00 Page 54 of 62
2014.9.20 RENESAS



Tutorial for RH850 Multi core(Debug)

Dockable
Hide: Panel

AR
Floating ﬂ ¥

Val fuko Hide el 4

@ ':'} k]] X Motation = | Heg

view.

I = 2]

[ Valuz| Type(Byce Size) =
7 FLXAD
) am
7 PORT
7 FLASH

7 FACT
(7 DFE

=
g

7 DHE
! PEG.

7 HEDER

7 HISE

} ECCICL
7 ECCFLI
7 BCCEER
7 ECCGRAN
7 BCCCRUL
7 BCCPOU
7 AIDP

7 EFCs2H
! EFCSZC

1 EFCS3H =
| »

I EHHHHEE A A EHEHHHEHEHEHEHEHEE BB

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 1/0) 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 W B A
Property
Qutput m
o Code Generator Preview ) :-’.' ~ -
2 pin Configurator W
% Code Generator 2
Errar List
E Debug Manager
‘Wakch 4
_‘] Local Variable
2 call stack
‘ Memoty IH’:E Memary 1
;ﬁ IOR A Memary 2
# CPL Register "\E Memary 3
“\ Trace ’-\E'I Memary 4

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

[Z] @ | Nokstion~ | Size Notation ~ | Encoding~ | Wiew~

e when Stop M

H0 1 t2 +3 4 tE tE 7 +5 45 fa b ¥

< y
[ CPU Reist [ 10R [ Trace [/ Events [FJ Watch [& Memaryt
— =

e

Make the Memory 2 panel enter the floating state and dock it to
the Output panel.
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[T T

ly e
T N T A )

mnmtarsss

T A —
b S T8 s

oo [ 7]

[Z] @ | notston~ | Size otation - | Encocing - | view

[ Move whenStop

e

+

Goa0e00 | 16 09 00

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

the same time.

Bt

& rwsnss

(AIBANIEE BRI

T T ———

T T T ——

s e

T

E

@

i I i @ e |
oo 8 BT = T ST D

[Z] @ | wotation~ | Sige Notation = | Encodng v | ¥iew~

II_ Move when Stop tove

40 1 +2 +3 +4 15 t6 +7 48 +9 ta tb to

00000000 | 1C 09 00 00[LG 09 00 00]1C 09 00 00]1C
00000010 | 1C 09 00 00[LC 08 00 00|1C 02 00 00|iC
00000020 | 1€ 03 00 00[1E 03 00 oo|ic 03 o0 0o|ic
000000%0 | 1c 03 00 00 [Lc 03 00 oo|ic 03 oo oo|ic
00000040 | 1€ 0% 00 00[Lc 03 00 oo|lc 05 00 00|iC
00000050 | 16 09 00 00 (LG 09 00 00|1C 09 00 00|1C
00000060 | 1C 09 00 00 (LG 09 00 00|1C 09 00 00|1C
00000070 | 1C 09 00 00[LC 08 00 00|LC 02 00 00|iC
00000020 | 1c 03 00 00 |Lc 03 00 oo|ic 03 o0 oo|ic
arpnnnan | e nann anlie na on onlie na anonnlie

[Z @ | notation~ | size Notation ~ | Encoding ™ | view =

Il' Move when Stap Move:

40 1 +2 +3 4 15 +6 +7 48 9 ta tb +o

00000000 | 1C 09 00 00[LC 08 00 00[1C 09 00 00]iC
00000010 | 1C 09 00 00[LC 08 00 00|1C 02 00 00|iC
00000070 | 1€ 03 00 001X 03 00 oo|ic 03 o0 oo|ic
00000030 | 1€ 03 00 00[Lc 03 00 0o|lc 05 00 00|iC
00000040 | 1€ 0% 00 00[Lc 03 00 oo|ic 05 00 00|ic
00000050 | 16 09 00 00 (LG 09 00 00|1C 09 00 00|1C
00000060 | 1C 09 00 00(LC 08 00 00|LC 02 00 00|iC
00000070 | 1C 09 00 00 (L 08 00 00|LC 02 00 00|iC
00000020 | 1c 03 00 00 |Lc 03 00 oo|ic 03 oo oo|ic
00000030 | 1€ 03 00 00[Lc 03 00 oo|lc 05 00 00|iC
00000020 | 1€ 03 00 00[Lc 03 00 oo|ic 05 oo oo|ic
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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.

while (1)
{
000004%a | |

for( wail=D; wail 0000B0000: wail+s b
PHOTE = DwDOFD:
oomes | ; '
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Termination Procedure

This section describes the termination procedure.

Click the Close button in the main window.

This closes the main window and exits CubeSuite+. 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)
CubeSuite+ 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 | » 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.
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Description of Sample Programs

The flow diagrams of sample programs are shown

(e )

below.

boot.asm).

__start:
_hwinit: Initialization process for interrupt table
_hdwinit2: Setting process for port 2

The entity of hdwinit2() is in pm1_main.c.

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

__start_pm:
Initialization of CPU1

(source file: pm1_cstartm.asm)

__start_pm:

Initialization of PCU
(source file: pm3_cstartm.asm)

pm1_main()

Main CPU program
(source file: pm1_main.c)

pm3_main()
PCU program
(source file: pm3_main.c)

( pm1_main() )

func1()

func_cmn()

cmn_gHwinitFlag=1

func_cmn()

cmn_gCount
er & Oxffff

False: When the calculation result is not 0

: Calling process of a non-shared function
The entity of func1() is in prg1.c.

: Calling process of a shared function
(shared variable cmn_gCounter++ is incremented)
The entity of func_cmn() is in prg1.c.

: Shared variable cmn_gHwinitFlag is operated.

True: When the calculation result is O

pm1_dat = 1;

PORT.P2.BIT.P2_1 = pm1_dat;

: LED9 of port 2 is turned on and off.
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( func1() )

[
cpm1_x++; pm1_y++,

( func_cmn() )

I
cmn_gCounter++;

( func3() )

[
pm3_x++; pm3_y++;

( pm3_main() )

cmn_gHwinitFalg

: Non-shared variables are operated.

The entities of the variables are in prg1.c.

: A shared variable is operated.

This variable can also be referenced from PCU.
The entity of the variable is in prg1.c.

: Non-shared variables are operated (PCU side).

The entities of the variables are in prg3.c.

: Calling process of a non-shared function (PCU side)

The entity of func3() is in prg3.c.

I1=0;

: A shared variable is operated.

;" This variable can also be referenced
from PCU.

cmn_gCounterPm3++;

The entity of the variable is in prg1.c.

False: When the calculation
result is 1

False: When the calculation
result is 1

cmn_gCounterPm3
& Oxffff

cmn_gCounter
& Oxfffff

True: When the calculation result is 0

- pm3_dat = 1;
PORT.P2.BIT.P2_2 = pm3_dat;

]
: LED10 of port 2 is turned on and off.

True: When the calculation result is O

pm3_dat2 A= 1;
PORT.P2.BIT.P2_7 = pm3_dat2;
|

: LED15 of port 2 is turned on and off.
The timing of turning on and off differs

because the counter value is different
from that in the pm1_main processing.

R20UT3068EJ0100 Rev.1.00
2014.9.20

Page 62 of 62
RENESAS



Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

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.

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.

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 i ification, copy or ise misappropriation of Renesas Electronics product.

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; communications equipment; test and measurement equipment; 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 productis not intended by Renesas Electronics.

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.

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.

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 noncompliance with applicable laws and regulations.

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 Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

regulations and follow the procedures required by such laws and regulations.

i
1<)

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.

(Note 1) "Renesas Electronics" as used in this document 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.

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

. Itis 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

12. Please contacta 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.
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