RE NESAS Application Note

Renesas RX Family
Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

Introduction

This application note describes the differences among the methods for setting and operating the E2 emulator
Lite, E2 emulator, and E20 emulator for e? studio when porting a project from CS+ for the V850 family to e?
studio for the RX family.

Target Device
RX family

Operating Environment
e? studio version: 2024-01
CS+ for CA, CX version: V4.08.00

Refer to the Quick Start Guide for e? studio, which explains how to use the tool.
e e? studio Quick Start Guide for RX/RL78/RH850/RISC-V MCU Family (R20UT5293)

For the debugging functions of the on-chip emulators, refer to the following document.

e On-chip Debuggers Performance Property (R20UT0616)

This application note has been created on the basis of the case where an RX65N is in use with an E2 Lite.
However, the basic methods for setting and operating the emulators are common.
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

1. Introduction
The help system of e2 studio includes tutorials on the use of the debugger.

When you proceed through the methods from creation to the debugging of a program according to the
tutorial indicated in the screen shot below, you can easily experience e2 studio. Start by trying the tutorial.

88 Help - & studio - m] X
Search: Scope: All topics
Contents @- ¥¥- B 8 Cofigela B

[ Eclipse Platform User Guide

p ~ = )
= c/cer Development User Guide Debugglng
= Bl e2 studio User Guide
= 0 General In this section. you debug the program using target board.
2 &2 studic Plug-in list (If you do not prepare target board, you can perform the debugging the program by using simulator.)
+ [ Renesas RL78 Simulator -
3 Code Generator Connecting a target board
# (H Integration Servi
~ megration Semvice You connect target board and PC.
= e2 studio Synchronise workspace with file system (If you use simulator, jump o next step.)
= Renesas Software Installer - -Jume P
# L Renesas Region specific devices The connector shape is micro-USB Type-B.
# U4 Frequently Asked Questions Connect the USB connector to the computer by a USB cable.
= B3 Import/Export If the power supply on the host side 1s on, the power is supplied to this product at the same time as connection of the cable.
= B Tutorials
% L LLVM for Renesas RL78 Tutorial Connecting a Debugger
# [J4 Renesas C compiler package for RL78 family Tutarial
# 14 GCC for Renesas RL78 Tutaorial In this step, vou start the debugging via select the debug configuration.

# 04 GCC for Renesas RX Tutorial

SR Renesas C/C++ compiler package for RX family Tutorial 1. Select the & studio menu [Run] > [Debug Configurations...].

+ (3 Building Prajects 2 [Debua%onﬂg.\ratians];:}éaloﬁ is appeared.
# 1 Debugging Projects ¢ When using target board: i
=L -3 Eclipse Marketplace User Guide Select "Renesas GDB Hardware Debugging > sample HardwareDebug”.

Specify the following items on [Debugger] tab = [Connection Settings] tab.
=@ Eclipse Remote Developer's Guide peciy 2 [Debugger] [ 5]

=€ JSON Compilation Database Parser User Guide

« Debug Configurations

N ;
# € Qomph P2 Management Documentation v Create, manage. and run configurations S v
5L 2 Oomph Setup Documentation 3

g = ¥ w < >

Figure 1-1 Tutorial
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

2. Differences in Usability of On-chip Emulators

The following indicates the on-chip emulators which can be used with the CS+ environment for the V850
family and e? studio for the RX family.

CS+ for the V850 family: E1, E20, and MINICUBE2 (QB-MINI2)
e? studio for the RX family: E1, E20, E2, and E2 Lite
Thus, if you already have an E1 or E20, the emulator is also usable with the RX family.

Note, however, that only the E2 or E2 Lite works with the new microcontrollers of the RX family. Refer to On-
chip Debuggers Performance Property beforehand to see if the emulator will work with the device you will be
using.

In general, if you do not already have an emulator, purchase an E2 or E2 Lite if you will be using devices of
the RX family.

3. Differences in Functionality of On-chip Emulators

Refer to Table 3-1 for the differences between the main debugging functions when you are using an
emulator which suits the family to which the microcontroller you are using belongs.

Table 3-1 Comparison between Debugging Functions

Usable Hardware Software Tracing Performance | Hot Plug-in
Emulator Break Break Function Measurement | Function
Function Function Function

RX family E2, E2 Lite, | Yes Yes Yes Yes Yes
E1l, E20

V850 family | E1, Yes Yes No No Yes
MINICUBE?2
(QB-MINI2)

However, the debugging functions may differ from microcontroller to microcontroller, even if they are in the
same family. For details, refer to On-chip Debuggers Performance Property.

For the connection between the microcontroller and the emulator, refer to E1/E20/E2 Emulator, E2 Emulator
Lite Additional Document for User's Manual (Notes on Connection of RX Devices).

Note that using an on-chip emulator does not occupy a user resource (memory) of an RX device.
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

4. Where are the Settings for Connection to an Emulator Made?

4.1 Points where the Settings for Connection to the Emulator are Made

When you set the connection to the emulator in €2 studio, click on [Run] -> [Debug Configurations...] to open
the [Debug Configurations] window. After that, click on the name of debug configuration under [Renesas
GDB Hardware Debugging] and make the settings on the [Debugger] tabbed page.

In the simulator, click on the name of a debug configuration under [Renesas Simulator Debugging
(RX,RL78)]. Note that the positions where settings are made differ between the emulator and the simulator.

When you wish to change the emulator type, select the emulator from the [Debug hardware] drop-down list.

When you wish to change the microcontroller to be connected, you can select the new one from the [Target
Device] drop-down list. However, since the microcontroller setting for the project and that for connecting the
microcontroller to the emulator are dependent on each other in e2 studio, the new setting will not be reflected
on that for the target microcontroller of the project.

BB Debug Configurations o ®

| Create, manage, and run configurations L

F .0 t W Mame: | sample HandwareDebun

e fitter tes x: ?“m-’ Select the emulator type.

T_ LiCs s Apphoaticn e
fE] C/C++ Remote Apolication Debug hardware: | E2 Lite (R0 | Target Dq_-un:-,-.l REFLESNE - I
. . e e
L AR Depug settings -
[E fDﬂua for use with the GIOE Settonge  Connection Settings  Debug Tool Setting Sglecttl’e type name of the
Ef“”l: emulator. GDB Connection Setfings microcontroller to be connected.
SN
w [l Rentsad GOE Hifare Debugging {®) Autostart bocal GDB server Host name or IP address:
| T sample HandwareDebug ., () Comnect 1o remote GDB server GON port e .
w 2 A,
I £ sample Debug I Connection timeout (s): | 30 w
Debug settings G08
= i
&r LEfE with GDE Comimand: | n-elf-gdb -re-force-vi Browse..  ‘Varisbles...
the simulater.
[ Step Mode

Additional GDE Server Arguments

Filter matched 10 of 12 itemns

2 =

Figure 4-1 Points where the Settings for Connection to the Emulator are Made
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

4.2 Comparing the Settings for Connection to the Emulator
Make the settings for connection to the emulator on the [Debugger] tabbed page of e2 studio.

4.2.1 Main Differences of Setting Points
Figure 4-2 shows a comparison of the setting points which are common to CS+ and e?2 studio.

If there are no items of correspondence for the setting points, the setting points are different. Details will be
given in the subsequent sections.

Connection settings in CS+ Connection settings in e? studio
=x VBS0E2 E1(TAG) Property B [=]+ GOB Settings  Connection Settings  Debug Tool Settings
~ Internal ROMRAM

Size of internal ROM[KBytes] 2 > Extal Fru [H 7] Cad
te: 55362 Operating Frequency [MHz] 120.000
Permit Clock Source Change On Wiiting Intermal Flash Memory Yes w

Hze of U men &5 U

Clock w Connection with Target Board

Main clock frequency [MHz] 8.00 + Emlater (Aute)

Timer clock frequency|MHz] 80.00 Connection Type Fine =
E E"""“E"" "":‘ 'ffﬁ > ITag Clock Frequency{MHz] 600

Fower target from the emulator (MAX 200m&)  No - Fine Baud Rate{Mbgps] 150 v
rﬂﬂ— 1. Het Plug Mo v

Security ID [ FFFFFFFFFFFFFFFFFFFFFFFF I* v Power

Using the flash self programming No > Power Target From The Emulator (MAX 200ma) No v
Supply Voltage (V) 3
~ CPU Operating Mode
Register Setting Single Chip v
Mode pin Single-chip mode
Change startup bank
Saartup bank
w Communication Mode
Mode Debug Mode -
Execute The User Program After Ending The Debugger

>
> | 1D Code FFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFF

Settings for the debug tool in e? studio

Settings for the debug tool in CS+

£ VBS0E2 E1UTAG) Property 8| =i+ GDB Settings  Connection Settings Debug Toal Settings
~ 10
Uze Default 10 Filename Yes b
10 Filename S{zug
v General Debug

Access during the execution No Reset After Reload Yes v

Update display during the execution Yes ~ Memary

Display update intervalms] 500 Endian Little Endian v
~ SetEventWhile Running ﬂ%ﬁng To Memory No ] v

Set event by stopping execution momentarily  No ntemal Flazh Mermory Overwnite [E:4]
~ Break External Memary Areas ]

First using type of breakpoint Software break Work RAM Start Address 1000

Sh ipherals when stoppi No Work RAM Size (Bytes) 500

MzskcFox kgt Sl These settings ¥ System -~ _

Mask HLORQ signal HNo Debug the program re-writing the on-chip PROGRAM ROM No ~

Mask RESET signal No cannot be Debug the program re-writing the on-chip DATA FLASH  Ne v

Mask STOP signal No made with the  Start/Stop Function Setting

Mask WAIT signal o ; funct i M
5 - RX family. e :

External Flash Memary Setting 0 Execute function after stopping user program No v

Address for stop function
Work RAM Start Address
Work RAM Size (Bytes)

Figure 4-2 Comparison of Setting Points between CS+ and e? studio (Example when an RX65N is in
Use with the E2 Lite)
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Renesas RX Family

Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

4.2.2

ID Code

The specifications of ID code differ between the V850 and RX families.

For details, refer to Table 4-1.

Table 4-1 Differences between the Specifications of ID Code

Number of Address Method of Method of | Operation if Applicability
Digits Setting Checking | the ID Code with the On-
Does not board Writer
Match
RX 32 Written in the Setin the Set the Cannot be ID
family user’s manual | user value to be | started. authentication
of the program. checked in | For details, is required.
microcontroller. the refer to the It is also
debugger. | user's manual | required
of the when the on-
microcontroller. | board writer
is started.
V850 20 Flash option Set by the Set the Cannot be ID
family (V850E1/ES) | area programmer. | value to be | started. authentication
24 checked in | Reset and is not
(V850E2) the reconnect with | required.
debugger. | the matching It is only
ID code. applicable for
debugging.
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

4.2.3 Setting for Overwriting the Internal Flash Memory

In overwriting of the internal flash memory by CS+, whether the original data are to be erased or retained
when downloading a file depends on the “speed priority” mode; that is, the previous value in the free space
before the first data and after the final data is retained and the free space between the first data and the final
data is filled with FFH. With e? studio, this setting is made in block units.

In the dialog box which is opened by clicking on [...] at the right of the [Internal Flash Memory Overwrite] item
on the [Debug Tool Settings] sub-tabbed page, you can set whether the internal flash memory is to be
overwritten without or after having been erased in block units during downloading.

The selected blocks are overwritten without being erased and the non-selected blocks are overwritten after
being erased.

Settings for a file to be downloaded in C5+ Settings for overwriting internal flash memory in 2 studio

= VB50E2 ENJTAG) Property v Memory

~ Download Endian Little Endian W

Verify On Writing Te Memory No
CPU Reset after download Yes Internal Flash Memory Overwrite [582] @
Download Mode Speed priority
Erase flash RUM before downlead No v
Automatic change methed of event setting pesiti Suspend event Q Overwrite Internal Flash Memory ¥
Number Address Range &

®

galeeere - ealesesF
Geleeedd - GELOBBTF
@eleeese - ealeBeEFr
GeleeeCe - BELOBBFF
galealed - e@leel3F
eeleeld4d - @@18817F
@Galealse - @@lB@1EF
@eleelle - @@1e81FF
@alee2ee - @@lee23F
Gelee240 - @@18827F
@ale@2s8e - @@le825F
@elee2Ce - @ALO82FF
galea3ae - ealeassF
@elee340 - @@18837F
14 AATABIRA - BA1EAIRE

Wom N e W kW e

o e e
[ITI I )

ARERERRREREEE R R

Select All | | Deselect All | [] Show Only Selected

Selected blocks will be overwritten rather than erased
when the user program is downloaded.
Unselected blocks will be overwritten after being erased.

e

Figure 4-3 Settings for Overwriting Internal Flash Memory
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

4.2.4 Setting for Downloading a File to the External Flash Memory
In general, both CS+ and e? studio enable writing to the external flash memory.

With e? studio, however, writing to external parallel flash memory is only supported with the use of another
tool, the External Flash Definition Editor.

The external flash memory information file (*.fdb) that has been in use with CS+ is not available.

After having set [Download Enabled] under the [External Flash] item on the [Debug Tool Settings] sub-
tabbed page to [Yes], specify the USD file or set the erasure of the external flash memory before
downloading in the dialog box which is opened by clicking on [...] at the right of the [External Flash Definition]
item.

~ External Flash
Download Enabled . No When 1/Q registers are to be
External Flash Definition set without usinga HEW
External Flash Definition script

External Flash Definition

External Flash Definition
|0 Register Settings [0] @7

8 Edit External Flash Definition Specify a USD file generated by the | g 4 1 pegister Settings X
external flash definition editor.

Browse for external flash User System Definition file 10 Register values applied after each reset and before download

USD file: | Variables... | | Browse... Address Size Value

[IChip Erase

‘Erase before writing' is the default for all unspecified memory sections:

Address Size Erase Action
£ >
Enter valid hexadecimal values
Address (hex) Size (hex) Erase Type It o) | | . =
Add Remove
| | | |C}vem~ritewithout erasing v )
Size (hex) 1 byte ~
Value (hex)
Add Section | | Remove Selected | | Remove All Sections | | [T =
Clear All Data
OK Cancel

Cnce

Figure 4-4 Setting for Writing to the External Flash Memory

When you write to the external flash memory, you need to change the operating mode of the microcontroller
to the expansion mode before writing by using a HEW script or the [IO Register Setting] item.

For details on USD files and HEW commands, refer to External Flash Definition Editor (EFE) User's Manual.
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5. Launching the Debugger (E2, E2 Lite, or E20 Emulator)

5.1 Launching the Debugger from e2 studio
For details on the method for launching the debugger from e2 studio, refer to the following FAQ.

How can | launch debugger in e2 studio?

5.2 Setting a File for Downloading and Command Processing before and after
Downloading

With the default setting, downloading proceeds after the debugger is launched in the state where the
debugger had not currently been launched in CS+ or €2 studio.

In e2 studio, the [Startup] tabbed page in the [Debug Configurations] window is used to add the file for
downloading or change the settings for the file.

However, the [Debug Tool Settings] sub-tabbed page is used to reset the debugger after downloading.

Note that the names of the load module files are of the form “*.x” for CC-RX and “*.elf” for GCC in e2 studio
although they take the form “*.Imf” in CS+. The [Image] of [Load Type] is equivalent to [Object] in CS+.

In €2 studio, the [Startup] tabbed page in the [Debug Configurations] window is also used to operate the
target in the debugger when the debugger is launched or before or after downloading.

This operation corresponds to a hook transaction in CS+.

Figure 5-1 shows a comparison of the points in e2 studio where items that are common to those for CS+ are
set.

Settings on the [Download File Settings] tabbed page for CS+ Settings on the [Startup] tabbed page for &2 studio

=~ VES0E2 EVWTAG) Property — —
Main | % Debugger | @ Startup| 5 Source| [7] Common

Initialization Commands
[ Reset and Delay (seconds):

Download Mode Speed priority [H
alt
Erase flash ROM before download Mo =
Automatic change methad of event setting positi Suspend event
~ Debug i
Execute to the specified symbol afier CPU Rese Yes
ified sym! _man
a5 o .
- Load image and symbols
Startup end symbol —statend —_ =
Filename Load type Offset (hex)  On connect
4 Program Binary [sampl... Imageand Symbols 0 Yes
Download Files X H
Add...
Download fie bst. Dowrioad fle propery:
¥ Download file information
sample hex File Defaut Build¥sample kmf
sample_ bin od

Dwu‘wluad object  Yes
Download symbol i Yes
Generate the infom Yes

Runtime Options

[[]Set program counter at (hex):

[[] Set breakpoint at:
File O Resume
L ! Specify the file to be downloaded. [ Fon Commands
oz yruESy I
s e '

Settings for hook transaction in CS+ Settings for the debugtool in e studio

e VB50E2 E1JTAG) Property

GDB Settings Connection Settings Debug Tool Settings

~ _Hook Transaction Setffings v 10
Before download Use Default 10 Filename Yes v
After download Ater download]l] — 10 Filename $
After CPU reset under breaking After CPU reset under breaking[(] General Debug
Before running Before running[0] _"l Reset After Reload Ves ~
After breaking Mter breaking[0]

Figure 5-1 File to be Downloaded and Command Processing
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

Note that the command format differs between CS+ and e? studio; GDB commands are used in e2 studio.

The following is an example of the statements for hook transactions having been converted to GDB
commands.

SYSTEM.ROMWT 0x02 - set {char} 0x0008101C = 0x02
SYSTEM.PRCR 0xa503 — set {short}0x000803FE 0xa503

5.3 Disconnecting e? studio from the Debugger
When e? studio is to be disconnected from the debugger, select [Terminate] or [Disconnect] from the [Run]
menu or clickonthe ® or ' button on the toolbar.
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

5.4 Hot Plug-in Connection

With the hot plug-in function, you can connect the emulator to the target board during the execution of a
program and debug the program while it is running.

This section describes points for caution when using the hot plug-in function to connect an emulator in e2
studio.

CS+ has a selection for making a hot plug-in connection in the menu. In e? studio, start by selecting [Run] ->
[Debug Configurations...] to open the [Debug Configurations] window and specify [Yes] for [Hot Plug] on the
[Connection Settings] sub-tabbed page on the [Debugger] tabbed page. After that, launch the debugger
through the normal launching method.

Note that you should select [Symbol only] for [Load Type] of the file registered with [Load image and
symbols] on the [Startup] tabbed page before launching the debugger.

In addition, deselect the checkbox for the setting of [Breakpoint Setting Destination]. Selection of this
checkbox may lead to an error during connection processing.

When a debugger is launched, a message will appear in the dialog box. When you connect the emulator to
an active target board and click on the [OK] button, the debugger will be connected to the microcontroller
through hot plug-in.

Connection settings in e* studio Settings on the [Startup] tabbed page for e studio

GDB Settings Connection Settings  Debug Tool Settings Load image and symbols

~ Clock Filename Load type Offset (hex)  On connect
Main Clock Seurce EXTAL Program Binary [sample.x] Symbols only 0 Yes
Extal Frequency[MHz] 24
Operating Frequency [MHz] 120,000

Select [Symbol only] for [Load Typel.
Permit Clock Source Change On Writing Internal Flash Memory Mo ° ISy ¥ [ ypel

~ Cennection with Target Board

Emulator Specify [Yes] for [Hot Plugl and
Connection Type launch the debugger through the
ITag Clack Frequency[MHz] normal launching method.
Fine Baud Bate[Mbps] 150
Hot Plug MNe

Deselect the checkbox for [Breakpoint Setting Destination].
ounter at (hex):

| [ Set breakpoint at: main

Figure 5-2 Settings for a Hot Plug-in Connection
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

6. Debugging Features

6.1 Basic Debugging Features

With e? studio, programs can be executed, stopped, reset by the CPU, downloaded, or step-executed from
the menu or toolbar, in much the same ways as with CS+. For the main features, refer to section 5.4, Basic
Debugging Features, in the 2 studio Quick Start Guide for RX/RL78/RH850/RISC-V MCU Family.

6.2 Breakpoints

In e2 studio, breakpoint features are usable in the same ways as with CS+. Note that breakpoints are
managed in the [Breakpoints] view and [Eventpoints] view.

6.2.1 Setting Program Counter (PC) Breakpoints
In e2 studio, breakpoints can be set in the left margin of the editor window (the space indicated by a red
frame in the figure below) in the same way as in CS+.

Double-clicking on the line showing an address will set a breakpoint there. When the address specified by
the PC reaches the breakpoint, a break will occur.

Double-clicking on a line where a breakpoint has been set removes the breakpoint. Note that a breakpoint is
removed by single-clicking in CS+ but this requires double-clicking in e2 studio.

=]
A breakpoint set by this method is registered in the [Breakpoints] view (@), which is opened by clicking on
[Window] -> [Show View] -> [Breakpoints].

In the [Breakpoints] view, you can specify or modify the priority of a hardware breakpoint or software
breakpoint among the registered breakpoints or refer to the state of the setting of breakpoints.

For details, refer to section 5.4.1, Breakpoints View, in the e2 studio Quick Start Guide for
RX/RL78/RH850/RISC-V MCU Family.

Note that a breakpoint specified by this method leads to execution stopping before execution of the specified
line (a “before PC” break).

Note also that if a setting for [Ignore count] is made, a break will occur after the breakpoint condition is
satisfied the specified number of times but the execution of the user program will no longer be in real-time.
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Renesas RX Family

Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

S

{8} camnle ccfn amolec X | (¢l resetprg.c L€] meyelact
I A breakpoint (PC break) can | cample.c[]
be set by double-clicking on [ entry.h"

the line showing an address.

be managed in the
[Breakpoints] view

()= Variabl,

A specified breakpoint can

oK

volatile int count=@;

9 Breakp.. X | Project... | & Express... | @® Eventp... | 7] IO Reg... |
¢ XRBE PP BEES
p o sample.c [line: 21] [type: Harﬂwm}l

G-
&

I Check the properties of the breakpoint. l

= void main(void)

{
= while (1) {
PIN_WRITE(LED6) = ~PIN_READ(LEDG);

count++;
/* Delay 50@ milliseconds before r¢

R_BSP_SoftwareDelay(50@, BSP_DELAY|
}

B Console X | it Registers| [2] PI& @& 27--759%-| GA Debugger Co
sample HardwareDebug [Renesas GDB Hardware Debugging] [pid: 60]
Emulator Information:
Emulator Board Revision
User Vcc
USB Bus Power
Finished target connection
GDB: 49225
Target connection status - OK
Target connection status - OK
Starting download
Finished download

E2LITE Rev.o
3.3v
4.95 Vv

Hardware breakpoint set at address exffe@@7es

@ Properties for C/C++ Line Breakpoint

C

Common

Class:
Actions
Filter Type:
File:

®@

Line number: [21

[ Enabled

Condition:

Ignore count: 10

a X
v v 8
8
C/C++ Line Breakpoint
Hardware v
C¥U 2_studio¥sample¥samp ple.c
-
~
Apply and Close Cancel

Figure 6-1 Setting a PC Breakpoint (1)
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

Clicking on [Renesas Views] -> [Debug] -> [Eventpoints] from the menu opens the [Eventpoints] view.

When you click on [Add] in the dialog box which is opened by clicking on [Event Break] and specify
[Execution Address] for [Eventpoint Type] in the [Add Eventpoint] dialog box, a break of the same type as a
PC break is set (although it is not displayed in the editor).

{8 sample.scfg l€] samplec X | L€ resetprg.c g mecu_clocks.c = B ||(= Variables | % Breakp... |\( Project... &7 Express.. @® Eventp.. X |[[ | IOReg.., = O
3 ®* FILE : sample.cf w X yx R | pc:2780A:0/a | B | 2
#include “r_smc_entry.h”
Type Address Data Count Tirr
void main(void); ] 6 Trace Start
volatile int count=@; O a Trace Stop
[ ¥ TraceRecord
= = void main(void) v [7] ©¢ Event Break
{ . M Or 0xffe00705
- while (1) { _ LIk Timer Start
1 @ PIN_WRITE(LED6) = ~PIN_READ(LEDS);
= - &> Timer Stop
s BT countes; | - Set 0xffe00705 for _
-z [Execution Address].
B s o oearn S o @ cdit Eventpoint _\/ X
. oftwareDelay (500, BSP_DELAY MILLISECS); | P
A breakpoint has been set Y200 B = )i |
here although it is not . = =
displayed in the editor. Eventpoint Type:| Execution Address
Address Cond
Execution Addreps: | oxffe00705 v
< >
-}
B Console X | i Registers| [2] ME @ 27~k 7594~ B Debugger Console| [J Memory =0
sample HardwareDebug [Renesas GDB Hardware Debugging] [pid: 60} |
Emulator Information: ~
Emulator Board Revision E2LITE Rev.0
User Vcc 3.3V
USB Bus Power 4.95 v O .
Finished target connection figger Count: Timer:
GDB: 49225 Comment: ]
Target connection status - OK L
Target connection status - OK
Starting download
Finished download Cancel
Hardware breakpoint set at address Oxffeee7e5

Figure 6-2 Setting a PC Breakpoint (2)

When [Pass count] is selected and a value is specified, a break occurs when the condition has been
satisfied. In this case, real-time performance is maintained.

However, in the case of a breakpoint set by using this method, execution will be stopped after the instruction
at the specified address is executed (a post-execution break). Thus, the breakpoint may lead to stopping at a
location several instructions after the address where the breakpoint was set.

Hardware breaks set in the editor and breaks set for [Execution Address] share the same resources.

Therefore, we recommend that you set the PC break at the source line in the editor and confirm it in the
[Breakpoints] view.

R20AN0751EJ0100 Rev.1.00 Page 16 of 28
Apr.05.24 RENESAS




Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

6.2.2 Generating a Break in Response to Access to a Variable or to a Specified Address

In €2 studio, in much the same way as in CS+, if you want a break to be generated in response to access to
a variable and at a specified address, you can set the break by setting reference to the variable in the
[Expressions] view.

Click on [Window] -> [Show View] -> [Expressions] ( 5" ) to open the [Expressions] view.

You can set an eventpoint for a data access break by registering the variable to which reference is to cause
a break, selecting the variable, and right-clicking on [Renesas Eventpoint] -> [Add Event Break].

&) Add Eventpoint X
_ Eventpoint Type: Data You can also set detailed
18} sample.scig [l sample.c X | [d] resetprg.c = B ||®= Variables | ® Breakp... | Project ... [ Express.. X conditions.
3 & FILE : sample. ] = Address Settings i
#include "r_smc_entry.h” o~ (e
; - Expression Type Value Address
- e I S ——— Address: |B(((Dur|t| v|
void main(void); (= count
) g Adgr  SehectAl kA Adress Conditions
velatile int count=8; Copw Fynesesion Ctd+C
When a variable is selected O Nene
= void main(void) !
and an eventpoint is set, an O Mask
while (1) { access break for the variable Value: Equals
9 ffe PIN_WRITE(LED6) = ~PIN_READ(LED6); is automatically set —
2 5 @® Range
4021 RIS count++; =
; Find... ] o End Address: Oxlczb ] e
3 * Delay 500 milliseconds before returning * - o 3
R_BSP_SoftwareDelay(500, BSP DELAY MILLISECS); Show Details As Type: Inclusive
ge  Add Watch Expression...
Disable 3
E [ Trigger Count: Timer:
Edit Watch Expression... Comment: [ gicount)
% Add Watchpoint (C/C++)...
Select a variable and right- F CastToType Cancel
click on the name to open x[] Display As Array...
the menu & Enable Real-time Refresh
Real-time Refresh ¥ |

Renesas Eventpoints >| € Add Event Break ‘|
> Watch |

Figure 6-3 Setting a Data Access Break (1)

For details on the [Expressions] view, refer to section 5.4.2, Expressions View, in the e2 studio Quick Start
Guide for RX/RL78/RH850/RISC-V MCU Family.

You can confirm the set event in the [Eventpoints] view, which is opened by clicking on [Renesas Views] ->
[Debug] -> [Eventpoints] from the menu.

You can directly set a data access break by clicking on [Add] in the dialog box which is opened by clicking on
[Event Break] in the [Eventpoints] view and specifying [Data Access] for [Eventpoint Type] in the [Add
Eventpoint] dialog box. Use this method to directly specify an address value.

Note that a break specified by this method also leads to stopping after the condition has been satisfied. In
such cases, the program may only be stopped after several further instructions have been executed.
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of an Emulator)

L€ sample.c X | €] resetprg.c

{5 sample.sciy = B | /= Variables | ® Breakp... |I( Project .. | Express... |@® Eventp.. X |[i| IOReg..| = 8
®* FILE : sample.c[] w X | PC:1/80A:0/4 | B | =2
#include "r_smc_entry.h”
1 Type Address Data Count Timr
12 void main(void); [ & Trace Start
.. volatile int count=g - O] 8 Trace Stop
15 Double-click on [Event 18 Teace Bocoed
16 ffeo@sfe ©void main(void) Break] to add an event [ €9 Event Break
17 pide ) break. T T Timer St
18 = while (1 - T
- T Sa
19 PIN_WRITE(LEDE) = ~PIN_READ(LEDS); O Timer Stop
2 countdt; =
23 * Delay 508 milliseconds before returning */
24 R RSP Saftwarelelau(SAA. RSP NFLAY MTILTSECS):
25 g
- Trigger: |OR ~
]
Type Address Data Count  Timer . -
@ Add Eventpoint | Specify [Data Access]. X
evetpoint Tpe{Doa Access |
Address Settings  Data Access Settings
Address: tretc o] [ |
" Address Condition "
@ None You can directly enter an
O Mask address value.
1 1 Value: Equals
Add... — - - : =
= CITLE P c/4All:0 o) Range
—_— 1 End Address: -
B Console > | it § f~=08
sample HardwareDebug [Henesas G Haraware Deougging) [pr:s] Type: L o L
Tﬂl‘gtt connection status - OK ~
Target comnection status - OK
Starting download [ Trigger Count: Timer
Finished download )
Hardware breakpoint set at address @xffe@d7es Cornrltnt.[ v
o

Figure 6-4 Setting a Data Access Break (2)

For details on the [Eventpoints] view, refer to section 5.4.7, Eventpoints View, in the e? studio Quick Start

Guide for RX/RL78/RH850/RISC-V MCU Family.
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Renesas RX Family

Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

6.3 Tracing

e? studio (RX family) allows the use of trace features.

6.3.1 Setting Tracing

In e2 studio, open the [Trace] view by clicking on [Renesas Views] -> [Debug] -> [Trace] from the menu. Click
onthe ¢/ button in the [Trace] view to enable collecting trace information, then set tracing in the [Trace
Acquisition] dialog box, which is displayed by clicking on the # button.

The large-capacity trace feature involves the use of dedicated tracing pins and is used to set the external
output of tracing. Note that this is only available with the E20 emulator.

Other features that are grayed-out in the figure below are not available for the RX family.

Settings for the debug toal in CS+

Usage of trace function

Operation after trace memory is full
Trace data type

Bus master of data access

QOutput timestamp

Type of brezkpoinis to be preferentially used
+ Sysiem

Debug the program re-writing the on-chip PROGRAM ROM

Debug the program re-writing the on-chip DATA FLASH

Execute the specified routine immediately before execution of the user program
ified routine immediately

after the user program stoj

23 RXE2 Lite Property 2| | =
v Memory
23]
Verify on writing to memory Yes
v Access Memory While Running
Agcess by stopping execution Mo
Update the display during execution Yes
Update interval[ms] 500
+ Register
PC display during the execution Mo
v Break

Hardware break

Mo

Trace

Overwiite trace memory and continue execution

Branch + Data access
CPU
No

[Trace] view in e2 studio

®—

BUSMos_ Type BN

1| % Toace X | [ Memary

ot Size RW

&7 il ¥ @ Ol®s|=i =0

™4 Enable the trace
features to set tracing.

—

8 Trace Acquisition

Trace Acquisition  Qutput Software Trace from LPD

x

Trace Mode: Fill until sto

Trace Output:

(=3

Trace Typer
Troce Capacity (frames)

Timestamp Frequency Divider:

| only available with

o fequency division

These items are

the E20 emulator,

Enable Timestamp Display: =]

Accumulate Timestamp:

Bus Master Of Data Access: CPU -
Software Trace: Internal

This item is not available ace the DBTAG
for the RX family. Trace the fetch address of the DBTAG

Start address for
Access{without data)

End address for
Access(without data)

Cancel

Figure 6-5 Setting Trace Features
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

6.3.2 Setting Conditions for Starting and Ending Tracing

If you do not want to start the acquisition of trace information in response to executing the user program but
want to start and end acquisition in response to the execution of instructions at specific addresses, select
[Renesas Views] -> [Debug] -> [Eventpoints] from the menu, open the [Eventpoints] view, and double-click
on [Trace Start] and [Trace Stop] to open the relevant dialog boxes. In each dialog box, click on [Add] to set
the condition for starting or stopping trace acquisition.

& sample.scfg (g sample.c X | [g] resetprg.c B || = Variables | % Breakp... |i( Project... &7 Express.. |@® Eventp.. X | i | IOReg..| = O
’;in;i;;e Ei 7 snc:e;::::E‘:Cj w X Zv“ - PC 1/8 0A: 0/4 : € |
_SmC_ Y.

11 Type Address Data Count Tirr
12 void main(void); - P
Double-click on [Trace Start] or o= :::me:‘m
volatile int count=@| [Trace Stop] to set the conditions L g facE Stop
for starting and ending tracing. [0 Trace Record
6 ffeoos = void main(void) [J €0 Event Break
7 { I Timer Start
18 S while (1) { ™ Ti Sty
9 ffe0o7 PIN_WRITE(LED6) = ~PIN_READ(LEDS); O Timer stop
la22 ®
Triggp=—02- - =
Specify [Execution Address] or [Data
1 Access] to set up the conditions for ]
T Addres: Dat: t Ti A < 2
} ype e o Count {-Tier €8 Add Eventpoir starting and ending tracing. X

Eventpoint Type:| Execution Address v

Address Condition

Execution Address: v|

Add... PC 078 OA: 0/4 All: 0
— >
Project

| & Console X | i Registers| @ Smart Browser 3 Debugger Console| € Trace| [J Memory [JTrigger Count: Timer: ~= B8

sample HardwareDebug [Renesas GDB Hardware Debugging] [pid: 3] Comment:

| Target connection status - OK : : A

Target connection status - OK

| Starting download

| Finished download Cancel

| Hardware breakpoint set at address @xffe@e7es

Figure 6-6 Setting the Conditions for Starting and Ending Tracing
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

6.3.3 Setting Conditions for Data Access Tracing

If you do not want to acquire all the data access to the user program but want to trace only data access to a
specific address, double-click on [Trace Record] in the [Eventpoints] view and click on [Add] to set an event.

8} sample.scfg [ sample.c X | le] resetprg.c = O | (%= Variables | % Breakp... I Project... | Express... @® Eventp.. X || IOReg.., = O
3 8% FILE : sample.c w X % B | pc/soA:0rs | 89| £
#include "r_smc_entry.h"

11 Type Address Data Count Tirr
12 void main(void); (] Trace Start
14 volatile int count{ Double-click on [Tracg Record] to [1 68 Trace Stop
15 add data access conditions for the [] ¥ Trace Record
16 ffe@esfe = void main(void) address to be traced. [J €9 Event Break
17 : [ Timer Start
G - £ Fi ey witte ()i g Timer Stop
19 ffe00700 PIN_WRITE(LED6) = ~PIN_READ(LED6);
w2 BE P
Trigger: OR
L
Type Address Data Count Timer Channel Comment
& Add Eventpoint [Data Access] has been specified. X
Eventpoint Type: |Da
Address Settings  Data Access Settings
Address: [ | [
Address Conditions
@ None
O Mask
Value: Equals
Add... PC WU ORI/ AT /4
(ORange
[: End Address:
>
1T Project ~davea Type: Inclusive
B Console X | k!¢ Registers| @ Smart Browser| G} Debugger Console| 8 Trace| [J Memory = h F O
: 5 Enter the address and

sample HardwareDebug [Renesas GDB Hardware Debugging] [pid: 3] DT"QQ“ Count: accessicondiions

Target connection status - OK Comment: [ — A

Target connection status - OK |

Starting download

Finished download

Hardware breakpoint set at address exffe@@7e5 Cancel v

Figure 6-7 Setting Data Access Tracing

6.3.4 Trace Eventpoints

You can set trace events in the [Trace Eventpoints] dialog box, which is opened by clicking on the €&

button in the [Trace] view.

For details, refer to section 5.4.9, Trace View, in the 2 studio Quick Start Guide for RX/RL78/RH850/RISC-V
MCU Family.

6.4 Performance (Timer Measurement) Features

Performance measurement (measurement of the time for a specific range in the program) by using the timer
measurement features is available in e? studio (RX family).

For the method of setting this feature and confirming the result of measurement, refer to the following FAQ.

How can | measure an execution time for the specified interval?

Note that RX600/700 has two timer channels enabling the measurement of the execution time for two ranges
in the program. However, if the two timers are configured to operate as a single 64-bit timer, only a single
range is measurable and only Timer 1 is displayed.
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Renesas RX Family

Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

6.5 Manipulating Memory

For details on opening the [Memory] view of e? studio and on its basic features, refer to section 5.4.4,
Memory View, in the e2 studio Quick Start Guide for RX/RL78/RH850/RISC-V MCU Family.

The following sections describe ways of manipulating memory which are frequently used in the debugger.

6.5.1 Filling Memory

Batched changing of all values in a range of memory (filing memory) in e? studio is enabled by selecting [Fill
memory] in the dialog box which is opened by selecting [Find/Replace/Fill] from the menu of the Memory

view.

& Console | 3131 Registers | @ Smart Browser | B Debugger Conscle | 8 Trace | @ Memory X = 8 Layout >
> - o
Q:% o Q)ca L d‘ E' = <='ED| 5y ¥ Real-time Refresh Preferences...
Manitars 2= 3 %% |0x00000000: 0x0 <Hex Integer> ¢ | &5 New Renderings... Find/Replace/Fill...
@ 0x00000000 Address @ -3 4 -7 8 -8B C-F A Find Nex—__
6000000000000000 JEIVEFIIN 4537CC5D 187FG98E BOC49FBE Click on [Find/Replace/Filll from
000EEEOEARBEABLe  7263BFO4  EOCB4AEF  FSDAO3L7  BAF734DC the menu of the Memory view.
@0000BDOROOEAE20  O61ACSED  2ECB3ES1  (C7EFSAS  4A97BTF2
Preferences...
APEEERBEARARAR3E  MIETDCCO  BCSBE7BSS  (A91792D  G2ABFI63 Table Renderings Pref
0DDEABBADROEEE4D  D40SIG20  DODIS64D  DOE7E022  AJZAAGET able endenngs Frelerences..
PPEEERBERRERAASA 83785223  JSESUSFD  34F44@DE  B65759D9
£00EERBEARBEARE  GOGEEADD  (E49393C  E3BAISDE  AALB192C v
& Find/Replace/Fill Memory [m] X
Select [Fill memory].
ill memory
O Find: |
Replace/Fill with: I{hFFFF | |
Direction Range
- Start address: | %0000 ~|
Result of fill - Specify the address range of
0 Tesultofiilling memory 25 Mew Renderings... memory to be filled. End address: | 0x0100 V‘
R - - " )
Address 3 4 -7 8 B C 13 t Options
£ODREGDERODEOBDD F FF (O ASCll string Wraj
PRERAABERNBRAR1E F FF (® Hexadecimal Case ingensitive
£0BEEABEARBREE2D F FF O Octal Word length: |2 bytes v
£OBRABRERODARE3D F FF O Binary
£OEEEEBEA0BRERAD F FF O Decimal M
POBRABEERODARESE F FF O Byte sequence
0OEEEEBEROBROBEE F FF v
Find Find Al
'\?:' Replace/Find Replace
I Replace Al | Close

Figure 6-8 Filling Memory
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6.5.2 Saving Contents of Memory
To save contents of memory in e2 studio, click on the Export icon ( ¥ ) in the Memory view.

When the dialog box is opened, specify the type, address range, and name of the file where the contents of
memory are to be saved and click on the [OK] button.

B Console | ¥ Registers @ Smart Browser % Debugger Console | 88 Trace a Memory X = g

] & - = . .
[ =€>| Click on the Export icon in the
Monitors <= 3 %% |0x00000000: 0x0 <Hex Integer> < | <= New Renderings... Memory view.
0x00000000 Address B -3 4 -7 8 -8 C-F &
eoooeeccoopococe JELEEI @l ;cc2ccsn ievecons  cocacens Y
@PAEERREERREEA1E  7263BF04 & Export Memory O *
ARRRREEERRRAEA20 Select [SRecord] for saving — -
. : ; Enter the addresses to
Format: |SRecord ) the values in an mot file. nt
BRaazeRRERREE30 define the range.
aegeebepRRRERE4E
GEEREEEEREREEA5E Star‘taddress.l |DKU | End address: |Dx1DD ||Length: |256
@oeooeaaEonaRace File name: I|sample.mot | Browse... |
SRecord format only supports 32-bit address spaces| Enter thefile name. |

Figure 6-9 Saving Memory

6.6 Manipulating Registers

e? studio has views for reference to and modification of general-purpose registers and I/O registers,
respectively.

For details on opening the views and their basic features, refer to section 5.4.3, Registers View, and section
5.4.8, 10 Registers View, in the e2 studio Quick Start Guide for RX/RL78/RH850/RISC-V MCU Family.

For the method of saving the values of I/O registers in a file, refer to the following FAQ.

How to save |/O register values to a file
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Renesas RX Family Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

6.7 Automatically Updating Memory or Variables during the Execution of Programs
In e2 studio, automatic updating is available in the Memory view and Expressions view.

6.7.1 Automatic Updating of the Memory View

In e2 studio, clicking on the real-time refresh button (“53) in the Memory view leads to updating of the memaory
values which are shown during the execution of programs to the latest values at a set refresh interval.
Updated values are indicated in red.

Click on thereal-time refresh

button.
—
_ (=] [
Q¥ ¢ oo oM - |
Monitors 2o 38 5% | 0x1c20: 0x1C20 <Hex Integers X | oo New EFiNgS...
@ Onic20 Address @ - 3 4 -7 8 -B C-F -
GEREEERAEREALC2E  BREREEGE BREEEE6E BEEREE3E FFE@BGEC
AEREEERGEREALC3E  FFERBACS FFE@BGD4 BEEREEEE BEEA1C2C
AEBAEEEAERRELCAE  BEEGE1S24 BEEEESE1 GEER1CES GEEA1CED
AEEEOERGRRRALCSE  BEER1CES BBEA1CES GBEA1CES BBEA1CES
BEBEEaaRERaR1CH8 BeBa1Ces BEBABEEE BEBSBEEE BeRal1CEs
AEREABAARREALCTE  GEER1CES GEEA0008 AEAA0008 AEAA0000
AEREAERARREALCEE  BOEROEGE BREEEEEE BEEREEEE B161651A
!
The color of the button changes to
indicate that automatic updating has
been enabled.
\ . [5] o
wt'@ O o [[o]] BB % - 8
Monitors os 3 S O0x1c20: 0x1C20 <Hex Integer> X | i New Eerings...
& Dxlic20 Address @ - 3 4 -7 8 - B C-F ~
seoeeeeennnnlC2e [l ©0eeepan . 00000044  FFE@BEBC
BaEaaRaRaBaa1C30 FFE@BECSE FFE® PEEAAT C 2
PEAREARERAREA1CAR BABR1E24 BEBE The value at an address which was
p00PEERERERE1CSe  eee@lcss  eees| PO31SC duringtheexecution of the
user program is indicated in red.
EEDEABREREER1CEE  GBBRLCGE ee0e
GEPEABRERRER1CTE  GRBRLCES BRBREREE BEBREREE BaBAEREE
EPREBRERERRLICSE  PEBEBEEE BRBREREE BEBREREE 81616814 v

Figure 6-10 Automatic Updating of the Memory View
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6.7.2 Automatic Updating of the Expressions View

In e studio, enabling or disabling of automatic updating can be specified for the respective variables
registered in the Expressions view.

When you select a variable, click on the right mouse button to open the pop-up menu and select [Enable

Real-time Refresh]. The <& icon is shown to the left of a variable which is to be automatically updated
during the execution of a program.

In addition, clicking on the * button in the Expressions view disables automatic updating of all variables.

(x)= Viariables | ®a Break

of Addnew

ﬁg % i

Select a variable for automatic
updating and click on the right = = g
mouse button to open the pop-up  [ENtP- | L] 10 Reg..

menu. R ER|CIA S

Expression Type w Address hame 1 count
: Details:154

m{Hex) Oe1c 28 Default:154

Decimal:154
Hex:8x93
Select All Ctri+A Binary:1eellele
Copy Expressions Ctrl+C Octal: 8232
Remove
Remowve All
Mumber Format »
Add Expression Group ¥
Find... Ctrl+F
Show Details As »

Add Watch Expression...
Disable
Enable

Edit Watch Expression...

5% Add Watchpoint (C/C++)...

& - — - -

G s e Click on [Enable Real-time Refresh]. ‘

x[1 Display As Array...

Q:% Enable Real-time Refresh I_l _ Expression Type Value Address
Real-time Refresh » iIe int Ow9a (Hex) lc28
Renesas Eventpoints > -

XY Watch An icon is added to indicate that automatic

-7 updating has been enabled.

Figure 6-11 Automatic Updating of the Expressions View
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7. Using the Flash Writer Function
e? studio has a mode for only writing to the on-chip flash memory. CS+ is not equipped with this.

To start the debugger, change [Mode] under [Communication Mode] on the [Connection Settings] sub-
tabbed page from [Debug Mode] to [Write On Chip Flash Memory]. After that, on the [Startup] tabbed page,
specify [No] for [On connect] for the file to be downloaded.

After the debugger has been started, manual downloading proceeds with writing to the flash memory.

If you download the file in [Debug Mode], the debugger will overwrite all bytes of the ID code with OxFF and
rewrite the endian select register in response to the settings of the debugger. However, if you download the
file in [Write On Chip Flash Memory] mode, the results will be the same as in the case of using the flash
writer to write to the flash memory.

Use this mode when you are confirming the operation of a board as a stand-alone unit.

In [Write On Chip Flash Memory] mode, the user program can be executed without disconnecting the
emulator from the board after the debugger session has been terminated.

Connection settings in e” studio

B Main %D&bugger = Startup| [ Common E Source

Debug hardware: | E2 Lite (RX) ~ | Target Device: | RSFS65ME

GDB Settings Connection Settings  Debug Tool Settings

v Clock
Main Clock Source EXTAL v
Extal Frequency[MHz] 24
Operating Frequency [MHz] 120.000
Permit Clock Source Change Cn Writing Internal Flash Memory No v
w Connection with Target Board
Emulator (Auto)
Connection Type Fine v
IMag Clock Frequency[MHz] 6.00
Fine Baud Rate[Mbps] 1.50 ]
Hot Plug No v
v Power
Power Target From The Emulator (MAX 200mda) No v
Supply Voltage (V) 33
v CPU Operating Mode
Register Setting Change the mode from [Debug v
Mede pin Mode] to [Write On Chip Flash
Change startup bank Memoryl.
Startup bank [ Bamn,
w Communication Mode
Mode Write On Chip Flash Memory v
Execute The User Program After Ending The Debugger Yes v

Startup settings for 2 studio

Load image and symbols

Filename Load type Offset (hex)  On connect
Program Binary [samplex] Image only a Mo

—

|
Specify [Image only] for [Load
type] of the file to be downloaded.

Specify [No] for [On connect].

Figure 7-1 Settings for Only Writing to the On-chip Flash Memory

For details, also refer to the following FAQ.

RX program runs via E1/E20 but doesn't work without emulator
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8. FAQs

Also refer to the following FAQs, which will be helpful for using e2 studio or emulators.

e? studio FAQs

List of know-how when using E1/E20 emulator in CS+ environment (CS+, E2, E2 Lite, E1, E20)
The FAQs on using the E1/E20 emulator in the CS+ environment (CS+, E2, E2 Lite, E1, E20)

R20AN0751EJ0100 Rev.1.00 Page 27 of 28
Apr.05.24 RENESAS


https://en-support.renesas.com/knowledgeBase/19525530
https://en-support.renesas.com/knowledgeBase/16979101
https://en-support.renesas.com/knowledgeBase/16979137

Renesas RX Family

Porting from CS+ (V850) to e? studio (RX) (with the Use of an Emulator)

Revision History

Rev.

Date

Description

Page

Summary

1.00

Apr.05.24

First Edition issued

R20ANO0751EJ0100 Rev.1.00

Apr.05.24

RENESAS

Page 28 of 28




General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic 1Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between V. (Max.) and Viu (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LS| is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.



Notice

1.

10.

11.

12.

13.
14.

(Notel)

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 or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving 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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended 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; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or 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 damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, 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 and impractical, you are
responsible for evaluating 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. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall 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 shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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