LENESANS Application Note

Renesas Synergy™ Platform

Access to External Flash Memory in Renesas Synergy ™
Development Environments

Introduction

This document uses sample projects to describe the procedures for downloading data to the external flash
memory and erasing and programming the external flash memory through the execution of a program at
debugger start-up. It shows the procedure using the development kit, DK-S7G2 with the Renesas Synergy™
e? studio Integrated Solution Development Environment (hereafter referred to as the e? studio) or the IAR
Embedded Workbench® for Renesas Synergy™ (hereafter referred to as the IAR EW for Synergy). These
are the standard Renesas Synergy™ development environments.

For documents related to the Renesas Synergy™ development environment, see Renesas Electronics
Synergy website (www.renesas.com/synergy/gallery), and select Support > Documentation, or go to the
Renesas Electronics Synergy website documentation (www.renesas.com/synergy/docs).

Environment
Operation was confirmed in the following environments.

e e?studio ISDE v7.3.0 or later
e Synergy Software Package (SSP) v1.6.0 or later
e |AR EW for Synergy v8.23.3 or later
e Renesas Synergy™ Standalone Configurator (SSC) v7.3.0 or later
e SK-S7G2 or DK-S7G2 v3.1(only).
Note: This application is not fully supported on DK-S7G2 v4.1 board.
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Renesas Synergy™ Platform Access to External Flash Memory in Renesas Synergy™
Development Environments

1. Introduction

This document describes the procedures for downloading data to the QSPI flash memory mounted as
external flash memory on the DK-S7G2 board and erasing and programming the external flash memory
through the execution of a program.

Figure 1 is an overview of the memory map. The ‘Onboard flash area’ in the figure shows the area for the
external flash memory on the DK-S7G2 board.

Oxffff ffff

0xe800 0000

!

External address space

(SPI area)
0x61ff ffff
0x6000 0000

0x0100 8000

Reserved area
0x0040 0000

On-chip flash (program flash)
(read only)

0x0000 0000

Figure 1. Memory Map (Overview)
2. Preparation
This chapter describes how to get the QSPI sample project, modify the linker script file, and set a DIP switch.

2.1 Getting the QSPI Sample Project

The QSPI sample project, which is required for downloading data to the external flash memory and for
checking the erasure and programming of the external flash memory through the execution of a program, is
included among the compressed files obtained by downloading this application note.

2.2 Linker Script File
The linker script file defines the external flash memory area and section name.

In the linker script file, a 64-MB area is defined as the external flash memory. However, the external flash
memory on the DK-S7G2 board has 32 MB. Modify the setting for the area in the way that suits the given
development environment.
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2.2.1 Modifying the Linker Script File (s7g2. 1d) for the e? studio
The linker script file is stored in the following directory:

project\script\
Modify the underlined sections as shown below.

QSP1_FLASH (rx) : ORIGIN = 0x60000000, LENGTH
QSPI1 section below also */

0x4000000 /* 64M, Change in

Modify as follows:

QSP1_FLASH (rx) : ORIGIN = 0x60000000, LENGTH
QSPI1 section below also */

0x2000000 /* 32M, Change in

__gspi_region_max_size _ = 0x4000000; /* Must be the same as defined in MEMORY
above */

Modify as follows:

__gspi_region_max_size
above */

0x2000000; /* Must be the same as defined in MEMORY

Store the modified linker script file in the original directory.

Note: Save the original linker script file with a different name before overwriting it.
In this description, the linker script file is modified to be used with the DK-S7G2 board. If you are
using another board, modify the linker script file to match the amount of external flash memory on that
board.

2.2.2 Modifying the Linker Script File (s7g2. icf) for IAR EW for Synergy
The linker script file is stored in the following directory:

QSPI sample project\script

Modify the underlined section as shown below:

define symbol region_QSPI_end = Ox63FFFFFF;
Modify as follows:
define symbol region_QSPI_end = OX61FFFFFF;

Store the modified linker script file in the original directory.

Note: Save the original linker script file with a different name before overwriting it.
In this description, the linker script file is modified to be used with the DK-S7G2 board. If you are
using another board, modify the linker script file to match the amount of external flash memory on that
board.

Note: For DK-S7G2 v4.1 board, make the following changes in case you come across a download error.
You can also use the backup file present in the project root directory.

Modify the underlined section as shown below:

place in QSPI_region { block QSPI_NON_RETENTIVE_BLOCK,
section .gspi_Fflash };

Modify as follows:

place in QSPI_region { block QSPI_NON_RETENTIVE_BLOCK,
rw section .gspi_Fflash };
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2.3 DIP Switch Setting

The external flash memory on the DK-S7G2 board is enabled or disabled through a DIP switch setting. To
use the downloading function described in this document, turn on switch 2 (QSPI) on DIP switch block S5.

«§=4 BOOT
~ I EXP
oJ ITAG
WIS PBs

<§% PMOD
L§® ENETL
J= Qsel

-§% DRAM

Figure 2. DIP Switch Setting
3. QSPI Sample Project

The QSPI sample project in the compressed files can be used with both the e? studio and IAR EW for
Synergy.

3.1 Overview of the QSPI Sample Project
This section describes the memory map of this sample project.

The blinky () function is allocated to the range starting at 0x60000000 in the external flash memory area
(this function causes LED1 and LED2 on the main board to blink on and off at one-second intervals).

The area from 0x60010000 to 0x60017fff is used for erasure and programming of the external flash memory
through execution of the program.

OxEFTE EflE

0xe001 7Ifff

for erase/write area
0xe001 0000

0x6000 0000 HIBINGuncton Sies T

Program of erase/write to
external flash memory

0x0000 0000

Figure 3. Memory Map of the Project
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3.2 Operation of the QSPI Sample Project

Operations of this sample project are in the following order. The results are displayed on the debugger by
using the semi-hosting?! function.

1. Data in the areas from 0x60000000 to 0x60000010 and from 0x60010000 to 0x60010010 are displayed
in the debugger to confirm the downloading of data to the external flash memory when the debugger
starts up.

2. Data in the areas from 0x60000000 to 0x60000010 and from 0x60010000 to 0x60010010 are again
displayed in the debugger to confirm erasing of the sector in the area from 0x6001 0000 to 0x6001 7fff
through execution of the program.

3. Data in the areas from 0x60000000 to 0x60000010 and from 0x60010000 to 0x60010010 are again
displayed in the debugger to confirm the writing of 0x9999, 0x8888, 0x7777, 0x6666, and 0x5555 to the
area from 0x60010000 to 0x60010010 through execution of the program.

4. The Blinky() function that has been downloaded to the external flash memory is executed.

3.3 Starting the QSPI Sample Project in the e? studio

The QSPI sample project for the e? studio must be imported to be used. This section describes the
procedure for importing the QSPI sample project.

To skip the development walkthrough in this document and open a completed project in e? studio, refer
to Importing a Renesas Synergy Project (r11an0023eu0121-synergy-ssp-import-guide.pdf) for
instructions on importing the project into e2 studio and building the project. The included
Simple_QSP1_Example.zip file contains the completed project.

1. Click on the Debugger tab. Select J-Link ARM for Debug hardware and R7FS7G2 for Target Device
and click on the Debug button.

Debug Configurations =
Create, manage, and run configurations @:\.
=X B %~ Name: Simple_QSPI_Test Debug
type filter text [El Main |35 Debugger .= Startup| %, Source| [ Common
[] C/C++ Application -
[E] C/C++ Remote Application Debug hardware: |J-Link ARM > | Target Device: R7FS7G2
[&7] Debug-only

[€] GDB Hardware Debugging GDB Settings |Connect\on Settings | Debug Tool Settings|
[c7] GDB Simulator Debugging (RL78, SH, RH850)
= Launch Group
4 [&] Renesas GDB Hardware Debugging
5 * simple_QSPI_Test Debug [local] Connect te remote GDB server GDB port number: 51234
[E7] Renesas Simulator Debugging (RX)

GDB Connection Settings

@ Autostart local GDB server Host name or IP address: | localhost

ADM port number: 61236

GDB Command:

${eclipse_home}../DebugComp/arm-none-eabi-gdb Browse... | | Variables...
" |Enable verbose mode
Appl; Revert
Filter matched 9 of 11 items I R0y | ‘ s ‘
|":7> l Debug l [ Close J

Figure 4. Specifying the Debugger

1 The semi-hosting function used by this sample project displays the result of the printf() function on a
debugger.
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2. After the debugger starts up, open bl inky.c and confirm that the bl inky () function has been
allocated to the external flash memory area.

155 [Simple_QSPI_Test] Synergy Configuration [£) blinky.c 52 |[g startup_S57G2.c

@ * Copyright [2@15] Renesas Electronics Corporation and/or its licensors. Al
@* File Name ¢ hal_entry.c[]

b d @ b

#include "hal_data.h”

2
b
2
s
2
=
2
2
2

5 #include "blinky.h™
6
8 @ * @brief Blinky example application[]
4 —#if defined(__GNUC_ ) /* GLC Compiler */
{ ceeaeese § - void BSP_PLACE_IN_SECTION(".gspi_flash") blinky{void) {
b - #elif defined(_ ICCARM_ ) /* IAR Compiler */
d void blinky(void) BSP_PLACE_IN SECTION(".qspi_flash™){
#endif
/* Define the units to be used with the software delay function */
6E200086 const bsp delay units_t bsp_delay_units = BSP_DELAY UNITS MILLISECONDS;
L /* Set the blink frequency (must be <= bsp_delay_units */
" GRaBeBac const uint32_t freq_in_hz = 2;
/* Calculate the delay in terms of bsp delay units */
GeapaRle const uint32_t delay = bsp_delay units/freq_in_hz;
/* LED type structure */|
b bsp_leds_t leds;
d /* LED state variable */

{ Goepela j ioport_level t level = IOPORT LEVEL HIGH;

Figure 5. Allocation of the Blinky() Function (in the e? studio)

3. Check the data in address 0x60010000 in the Memory view. For details on using the Memory view, refer
to section 3.3.2.

&) Console | § Memory 532

Meniters 2= 3 % (0x60010000 : 0x60010000 <Hex Integer> 3% .ok New Renderings... |
@ 0x60010000 Address 8 -3 A g -8 Eezp
2eeaaa0850010008 11 22 33
16618
18626 FFFFFFFF FFFFFFFF
18638 FFFFFFFI FFFFFFFI FFFFFFFF FFFFFFFF
1ae48 FFFFFFFI FFFFFFFI FFFFFFFF FFFFFFFF

Figure 6. Displaying Data from the External Flash Memory in the Memory View

4. Set a breakpoint at the point where the bl inky () function is called from hal_entry.c.

4% [Simple_QSPI_Test] Synergy Configuration [€) hal_entry.c 52 | [g] blinky

136

7 = #ifdef USE_SEMIHOSTING
5 @eeasb3a printf("QSPI memory after page programin”);

#endif
1 @88@3b3e qspi_dump_mem();
= #ifdef USE_SEMIHOSTING
4 @ee83b42 printf("Calling Blinky\n");
#endif
5 @eeasbas blinky(); l
: = while(1)
9 @eeR3bic g5
h

Figure 7. Setting a Breakpoint

5. When the program is executed, it stops at the breakpoint that has been set in step 6. Check erasure and
programming of the external flash memory. For the results to expect from erasure and programming of
the external flash memory, see section 3.3.2.

6. When the program is made to start running again, the bl inky () function downloaded to the external
flash memory area is executed to cause LED1 and LED2 on the board to blink on and off at one-second
intervals.
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3.3.1 Checking Data in the External Flash Memory

Use the Memory view to check the data in the external flash memory. This section describes the procedure
for checking the data in the external flash memory by using the Memory view.

1. Select the Window > Show View > Memory or Window > Show View > Other... > Debug > Memory

menu item.
el
New Window | ol g L G- -
Editor r
Hide Toolbar ariables 52
Show View v |9 Breakpoints Alt+Shift+Q, B |
Perspective »| @ Console Alt+Shift+Q, C
Navigation 3 *‘;‘% e
| = Disassembly
i Refresh Debug Views @] Error Log Alt+Shift+Q, L
Preferences | @ Executables
| & Expressions
|
| @ Memory Browser
| mk  Modules
|B=  Outline Alt+Shift+Q, O
|[®  Problems Alt+Shift+Q, X
[4] startup_S7G2.c & e
| 1 Registers
5+ Signals
@ Smart Browser
I} Smart Manual
¥ Tasks
(x)= Variables Alt+Shift+Q, V
Other.. Alt+5Shift+Q, Q

Figure 8. Setting the Display of the Memory View

2. Clicking on the + button shows the Monitor Memory dialog box. Enter 0x60010000 and check the

displayed data from memory.

) Console [ Memory 52

Menitors

Menitor Memory

Enter address or expression to menitor:

0x60010000|

@ | & | {

Cancel

Figure 9. Setting the Memory View

Data has been written to address 0x60010000 as shown in Figure 10.

& Console  [J Memory i3

Manitors g 3 % (0x60010000 : 0x60010000 <Hex Integer= 52 . <= New Renderings...

% 0Ox60010000 Address @ -3 A=y g -8 G
2000000060010000 0005355  000@7777  BOOB6666
POEAERRAGA010A1e  BBEB5555  FFFFFFFF  FFFFFFFF FFFFFFFF
@PBAOARA6E0109280 FFFFFFFF  FFFFFFFF FFFFFFFF FFFFFFFF
@PBAORAA5A010A38 FFFFFFFF  FFFFFFFF FFFFFFFF FFFFFFFF
@PBOOABA6E010848 FFFFFFFF  FFFFFFFF FFFFFFFF FFFFFFFF

Figure 10. Checking the Data in the External Flash Memory
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Note: The SEGGER JTAG debugger normally caches the memory area that corresponds to the external
QSPI flash device. This caching improves performance by also preventing real-time changes to the
QSPI flash device from being visible in this memory window. To view changes to this memory in real-
time, we added the following two lines to the Simple_QSPI_Example Debug.jlink file in the
source project:

[FLASH]
CacheExcludeSize = 0x800000
CacheExcludeAddr = 0x60010000

3.3.2 Checking Erasure and Programming of the External Flash Memory

The code for the erasure and programming of the external flash memory is in the hal_entry() function,
which is in the hal_entry.c source file. The semi-hosting function is used to display the results in the
Renesas Debug Virtual Console view of the debugger. To show the Renesas Debug Virtual Console
view, select Renesas Debug Virtual Console by clicking on the button to open a console while the Console
view is being displayed.

&) Console 22 | f] Memory ] |'-Ex.‘_.‘,ﬂ:’_|',5||‘="5'='lj |
Simple_QSPI_Test Debug [Renesas GDB Hardware Debugging] C:/Renesas/e2_studio_5_0_0_043_offiq (o] [1__Renesas Debug Virtual Constﬂ

Reset_Handler ()} at ../synergy/ssp/src/bsp/cmsis/Device/RENESAS/S7G2/Source/startup_S] 2 C/C++ Build Console
5@ {

3 New Console View

Figure 11. Showing the Renesas Debug Virtual Console View

The results of execution are displayed as shown in Figure 12.

& Console 2 | [ Memory

Renesas Debug Virtual Console

Simple QSPI example

QSPI memory after Jlink programming
Bx60888088: BxbB83b588 Bx6R01088E8: BxB0B08080
BxcpeReea4: Bxfidsfafor oOxcpOlE0E4: BxBEEEEALL
Bx6PRREEAs: Bx61l7b737a Ox6BeLle0e5: BxPeeeee22
Ox6PeREAAC: Bx613b2362 Ox6RO1lE668C: BxBOREBA33
Bx6PeREA18: BxE93b6I7a Bx6RE1lE018: BxPORCBEDR
QSPI memory after sector erase

Bx60Pee068: BxbBEBb5ER Oxcpeloeea: exfTfiffff
Bx600ee004: axfasfator exepeloeed: exfTfiffff
@x60000083: Bx617b737a Ox60010803: exfTffffff
Bx6000808c: Bx613b2302 oxepeloeec: exfTffffff
Bx60900010: Bx693b697a Ox6P010818: exffffffff
QSPI memory after page program

Bx60000008: Bxbe83b580 Ox6PO10008: BxBB8899399
@xcepap08d: axfiadfafor oxep0l0884: BxBEBO3383
Bx60000088: Bx617b737a Ox6PO10083: BxBeea7777
Bx6000008Cc: Bx613b2362 Ox6PO1088C: BxBBBBE6E6
Bx60000010: Bx693b697a Ox6PO10818: AxBBB885555
Calling Blinky

Figure 12. Results Shown by Executing the Debug Virtual Console
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3.4 Starting the QSPI Sample Project in the IAR EW for Synergy

The QSPI sample project for IAR EW for Synergy can be used by opening a workspace. This section
describes how to open a workspace.

1. Select the File > Open Workspace menu and open a workspace. Specify QSP1_Example.eww as the
workspace from among the QSPI sample project files that have been decompressed.

File | Edit View Project Renesas Synergy Tools Window Help
1) | New File Ctri=N 14 Q> G < > A 0B R @ -= - W
Tj Mew Workspace
[ Open File... Ctrl=0
i‘j Open Workspace... I
Open Header/Source File Ctrl+Shift=H
© Open Workspace X
Close Ctrl+F4
4N <« Inpr.. » e2studio |SDE Downloading ... v | O Search €2 studio ISDE Downle... 0
@ Save Workspace
ﬁ Save Workspace As... Organize « Mew folder == ~ [ 0
~
6] Close Workspace 2 MName Date modified Type
i 3 Quick access
SR ELES || simple_aspl_Exampie | 22-01-201815:36  File folder
Save As... [ Desktop
B save Al ‘ Downloads
5| Documents
&, Page Setup... &
Print... ctrl=p =] Pictures
ed studio ISDE D
Recent Files 3
licenses
Recent Workspaces ]
Simple_Q5P1_Exe
O =it Synergy Project
‘@ OneDrive
= This PC wllz o
Filename:|| v| Workspace Files (*.eww) ~

Figure 13. Opening a Workspace

2. The QSPI sample project has now been registered in the workspace. Open the Renesas Synergy™
Standalone Configurator (SSC) and set up a configuration. To set up a configuration, right-click on the
Synergy icon under the project tree and select Open Renesas Synergy Configurator... or click on the
Synergy Configuration icon. If you are starting the SSC for the first time, you will be required to set the
directories where the SSC and SSP have been installed, and the full path to the license file.

€ Simple_QSPI_Example - IAR Embedded Workbench IDE ] WS b L
File Edit View Project Tools Window Help
DS S | |
Waorkspace x
[Debug v]
Files omg
B (J Simple_Q5_. v
A e

3 Outp |open Renesas Synergy Configurator... |
Renesas Synergy Settings...

Options...

Figure 14. Starting the SSC
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Specify the directory where the SSC is installed, the full path to the license file, and click on the OK

button to complete the setting.

Renesas Synergy Settings

C:\RenesashSynergehSSC v0 4 0 023

Licenze file:

License information:

Location where Reneszas Synergy SSC/S5P is installed:

C:\Renezash\SunerguhS5C wA 40 023hinternalsprojectgentamiblicenseshS5P_License Ewxal »

CUSTOMER INFORMATION:

Compary: Renezas Electronics America lhe.
Usgertame: Renesasz Synergy Evaluation User
Email: noreply@renesas. com

LICEMSE INFORMATIOM:
lzsued: 29/06/2016

SUPPORTED COMPOMENTS:
Component; Senergy BSP

Permigzsions: Source=yes E dit=yes,S ave=pes View=yesz Compile=pes

] Replace encrpted files with decypted files

Cancel

Figure 15. Setting the Directory where the SSC is Installed and the Path to the License File

3. Open the SSC as described in step 2 and generate a project. After the project has been generated, click
on the x button in the upper right corner of the window to close the window. If the window remains open,

control is not returned to IAR EW for Synergy.

1] e2 studio
Run RenesasViews  Search
FOXU- B -5~

{ [Synergy Project] Synergy Configuration 52

+ Allows board and device selection
+ The board type is optional
+ Board properties can be medified in the Properties view

Clocks
+ Allows configuration of the clock generation circuit

Pins

+ Allows editing of the projects pin configuration and set up

Threads

+ Allows configuring of threads within a Synergy project
+ Synergy modules and objects can be added to individual threads
+ Properties of each thread, module and object can be modified In the Properties view

Messaging
+ Allows configuration of the messaging framework

v
+ Allows configuration of interrupts

Summary | BSP| Clocks | Pins| Threads Messaging| ICU| Components

Summary o ik

Generate Project Content © :'91.; 3
This editor allows you to modify the Synergy project settings stored in the configuration file (configuration.xml). o [P [ [ [ e [ vee [
BSP 1

= B ||§ package

I

Figure 16. Generating a Project and Ending SSC Operation
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4. When control is returned to IAR EW for Synergy, build the project. To build the project, press the F7 key
or select Project > Make.

=

File Edit View T —

psp-=y- Add Files...
Add Group...
Debug Import File List...

Files Add Project Connection...
B (JSimple_Q Edit Configurations...

@ Synergy

3 Qutput Remove

Create New Project...
Add Existing Project...

Options... Alt+F7
Version Centrol System 3

| Make F7 Il
Compile Ctrl+F7

Rebuild All

Figure 17. Building the Project

3.4.1 Starting and Checking the Debugger
To start the debugger, select Project > Download and Debug or click on the Download and Debug icon.

File Edit View | Project | Renesas Synergy J-link Tools Window Help

Py ® (& Add Files... . < i A = » R
Workspace L& Add Group..
e u Import File List...
- Add Project Connection...
Files Edit Confi ti
. onfigurations...
E @ Simple_0Qf g
'ﬁ LIVl % | Remove
B Output
D Create New Project...
™ Add Existing Project...
{F  options... Alt=F7
Version Control System 4
B nake F7
B | compile Ctrl+F7
@ Rebuild Al
# Clean
& Batch build... Fa
C-5TAT Static Analysis 4
E3 | stop Build Ctrl+Break
B Download and Debug CtlI+D||
Simple_QSPI_Examf » | Debug without Downloading
Debug Log "'9 Attach to Running Target
@ Make & Restart Debugger Ctrl=R
Log
Figure 18. Starting the Debugger
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1. When the debugger is started, select View > Disassembly to open the Disassembly window. By
entering ‘blinky’ in the Go to text box in the Disassembly window and pressing the Enter key, you can
confirm that the bl inky () function has been allocated to the external flash memory area.

Disassembly

Disassembly
Ox5fffiffec: ——— -
OmSffffffd: — —_—
OxSfffiffe: —— -
OxSEEEE£EF: —— -

?Veneer (6) for R_BSP SoftwareDelav:
Ox60000000: 0xf8df Oxf000 LDR.W B
O0=x60000004: 0x0000301d DCaz E_B

?Veneer (6) for R_BSP LedsGet
O=x60000008: 0=xf8df O0xf000 LDR.W PC.
O0x6000000c: 0x000037cd DCaz E_B

yoid bligkv(woid) BSP_PLACE IN_SECTIOH(".gs

blinky

O=60000010: j0xb5f0 PUSH {R4
O=x60000012: j0xb0&3 SUE SE
con=t bsp_delay_units t b=p delay_units
Ox60000014: [0xf44f 0x7472 MOV.W R4,
const uintyZ_t freq in hz = 2;

O=x60000018: j0x2002 HOVS RO,
const uint 32 t delay = bsp delay unitsr
O0=x6000001a: |0xfbbd Oxf5E0 UDIV RS,
ioport_levgl t lewel = IOPORT_LEVEL_HIG
0x6000001e: (0x2601 HOVS RE.

\, R BSE Ledgfet (&leds)

Figure 19. Allocation of the blinky() Function in the IAR EW for Synergy

2. Check the data in address 0x60010000 in the Memory window. Display the Memory window by selecting
View > Memory. By entering 0x60010000 in the Go to text box in the Memory window, you can check
the data at those locations in the external flash memory.

* Golo  sEODIOOND SRER

G000f£c0 00 00 OO 00 OO0 00 00 OO0 00 00 00 00 0O OO0 00 a0 ... .. ..........
6000f££40 00 00 OO 00 OO 00 OO OO0 OO0 OO OO OO0 00 o0 00 oo
&000f£e0 00 00 0O 00 OO0 00 00 OO0 o0 00 00 00 OO0 oo 0o DD
GO00EEED
60010000
&0010010
&00100z20
60010030
60010040
60010050

Memary

Figure 20. Displaying the External Flash Memory Area in the Memory Window

3. To use the semi-hosting function to check the results of executing the program, use the Terminal I/O
window. Select View > Terminal 1/O to open the Terminal I/O window.
4. Set a breakpoint at the point where the bl inky () function is called from hal_entry.c.

& Simple_QSPI_Example - IAR Embedded Workbench IDE
File Edit View Projeck Debug Disassembly J-Link Tools Window Help

DRI S| | | - Y ZEp e TS od
S-lelBFLEEZZIX
£
Workspace * | main.c  hal_entry.c
[Debug = 140
Files go By 1;11 gspi_dump mem() ;
E‘Ifls"ﬂple QSPI_Example - Debug v 143 [ #ifdef USE_SEMIHOSTING
'_. § Synergy 144 printf(™Calling Blinky\n");
‘—lDOutput 145  gendif
@ 146 blinky ():
147 | void (__code *)(} blinky — blinky (0x50000010);
148 while (1]
: 148 {1:
Simple_QSPI_E=ample 7], — S

Figure 21. Setting a Breakpoint
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5. While the program executes up to the breakpoint, the data in the external flash memory are displayed in
the Terminal I/O window. A break then occurs at the breakpoint that was set in step 4. The data is
displayed in the Terminal I/O window as shown in Figure 22 by using the semi-hosting function.

Terminal I/0 x
Cutput; Log file; OFf
Simple QSFI example "
QSFI memory after Jlink programming
Oze0000000: OxfOO0Df8df O=e0010000: 0=z00000000
0=60000004: O=0000301d O=60010004: 0x00000011
0=60000008: O=fO00f8d4df O=60010008: 0x00000022
0=6000000c: O=000037cd  O=6001000=: 0x00000033
O=60000010: Oxb0A3bL5f{0 Ox60010010: 0x00000000
QSPI memory after sector erase
Oxz60000000: OxfO00f8df O=e0010000: O=ffffffff
Oz60000004: Ox0000301d O=e0010004: O=ffffffff
Ox60000008: OxfO00f8df O=xc0010008: O=xffffffff
0x6000000c: O=000037cd  O=6001000c: O=ffffffff
0=60000010: OxbOB3b5f0 O=60010010: O=ffffffff
Q5P memory after page program
O=60000000: Ox=fO00f3df O=60010000: 0x00009959
Ox60000004: Ox0000301d O=e0010004: 0x00005858
Ox60000008: OxfO00f3df O=e0010008: 0=x00007777
Oz6000000c: O=000037cd  Oxe001000c: O0x=O0000EGEG
Ox60000010: OxbOB3BS5f0 0O=xe0010010: O0x000055E55
Calling Blinkwy
Input: Ll codes | |Input Mode...

Buffer size: a

Figure 22. Display in the Terminal I/O Window

6. When continuous execution of the program resumes, the bl inky () function downloaded to the external
flash memory area is executed to cause LED1 and LED2 on the board to blink on and off at one-second

intervals.
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Website and Support

Visit the following vanity URLSs to learn about key elements of the Synergy Platform, download components
and related documentation, and get support.

Synergy Software
Synergy Software Package
Software add-ons
Software glossary
Development tools

Synergy Hardware
Microcontrollers
MCU glossary
Parametric search
Kits

Synergy Solutions Gallery
Partner projects
Application projects

Self-service support resources:
Documentation
Knowledgebase
Forums
Training
Videos
Chat and web ticket

www.renesas.com/synergy/software
www.renesas.com/synergy/ssp
www.renesas.com/synergy/addons
www.renesas.com/synerqy/softwareglossary
www.renesas.com/synerqy/tools

www.renesas.com/synergy/hardware
www.renesas.com/synergy/mcus
www.renesas.com/synergy/mcuglossary
Www.renesas.com/synergy/parametric
www.renesas.com/synerqy/kits

www.renesas.com/synergy/solutionsgallery
Www.renesas.com/synerqgy/partnerprojects
www.renesas.com/synergy/applicationprojects

www.renesas.com/synerqgy/docs
www.renesas.com/synergy/knowledgebase
www.renesas.com/synergy/forum
www.renesas.com/synergy/training
www.renesas.com/synergy/videos
www.renesas.com/synerqy/resourcelibrary
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Notice

1.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 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 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.
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.

10. lItis 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.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters Contact information

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.

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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