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2yG Bootloader User's Manual

Summary:

This manual covers how to program the bootloader, creating boot loadable images, building a file
system, and testing procedures. It provides detailed instructions for integrating and configuring the
bootloader within your system, setting up storage media for boot loading, and validating functionality
for reliable boot processes.

Target Device(s):

LN Ry 4 011 TR Website

Required Software:
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Provided Files:

e SYG_BOOTLOADER.h

e srec_cat.exe

e Python/python27-32-venv

e Python/python-2.7.16.msi

e Python/README.txt

e r_fl_mot_converter.py

e srec_cat.exe

e PostProcessBCH.bat

e Scripts.zip
o Bootloader HEX file w/ JLink scripts for automated programming of Bootloader.
o Scripts related to testing.
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Information in this document is provided solely to enable the use of Future Designs products. FDI
assumes no liability whatsoever, including infringement of any patent or copyright. FDI reserves the
right to make changes to the software and documentation at any time, without notice. No part of this
document may be reproduced or transmitted in any form or by any means, electronic or mechanical, for
any purpose, without the express written permission of Future Designs, Inc. 996 A Cleaner Way SW,
Huntsville, AL 35805.

For more information on FDI or our products please visit www.teamfdi.com.

NOTE: The inclusion of vendor software in the FDI software does not imply an endorsement of the
product by Future Designs, Inc.

© 2024 Future Designs, Inc. All rights reserved.
YyG® is a registered trademark of Future Designs, Inc.

Microsoft, MS-DOS, Windows, Windows XP, Microsoft Word are registered trademarks of Microsoft
Corporation.

Other brand names or registered trademarks of their respective owners.
FDI PN: MA0O0109
Revision: 1.2, 06/10/2024

Printed in the United States of America
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1.

Notes about QSPI / Dataflash

After programming an image with or without a QSPI section, the bootloader writes a validation
value to the first block of the SYG unit’s on-chip data flash. The bootloader reserves a 64-byte block
at 0x40100000. User applications should NOT write to this area.

Programming the Bootloader
1. Connect SYG unit with JLink and provide the SYG power.

2. Run “Scripts/JLink/program_bootloader.jlink”

Creating Boot Loadable Images

When creating boot loadable images, the start address of the application must be moved from 0x0
to 0x40000, and a special header must be put into the application for the bootloader to properly
recognize it.

For development purposes, it might be desirable to maintain the ability to create images which start
at 0x0 to make testing without the bootloader simpler. For this reason, the following instructions
discuss how to make the project suit both purposes.

In either case, you will need to add files, duplicate and update the linker file and configure the
e2studio project to automate image generation.

a. Updating Application Code
1. Add the provided header file into the include path of your application project:
a. SYG_BOOTLOADER.h

2. Add the following code to your application project, updating the version_number and
image_identifier as needed:

#include "SYG_BOOTLOADER.h"

const sf_firmware_image_file_header_t g_image_file_header
BSP_PLACE_IN_SECTION_V2(".sf_firmware_image_file_header") =
{
.valid_mask = (uint8_t)SF_FIRMWARE_IMAGE_VALID_MASK_8_ BIT,
.version_number = (uint8_t)1,
.image_identifier = (uintil6_t)1,
.num_blocks = ou,
/* The following items not used for sf_firmware_image_internal, but struct is used
by bootloader, so they need to be initialized and the memory reserved */
.size_bch = ou,
.size_raw = oU,
.maximum_block_size = U,
.checksum_bch_file = ou,
.checksum_fw_image = ouU,
.first_block_address = OxFFFFFFFFU,
.application_start_address = ouU,
.num_memory_instances = 1U,
.p_app_memory_instance = NULL,
.successfully stored = OXFFFFFFFFU,
.checksum_bch_file_header = 0U,

};

Rev.1.2 Jun10, 2024
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b. Updating Linker file

Rev. 1.2

1. Duplicate the existing linker file to create a new linker file suitable for generating boot

loadable images:

w [ script
[Eh blank_page.bin
PadFlash.bat
r_fl_rnot_converter.py
=| s7g2_bootloader.ld
s7g2_original.ld
=| s7g2.ld
SoftwareRelease.bat
srec_cat_commands.bct

mfuu' l [|||' Elu' [|||' Flu'

srec_cat.exe

2. Update the new linker file to move the ORIGIN of the FLASH section to 0x40000, and

subtract 0x40000 from the FLASH section’s LENGTH.

3. Remove the “ID_CODES” section.

/* Linker script to configure memory regions. */

= MEMORY
{

9 IFLASH (rx) : ORIGIN = Ox0808028000, LENGTH = Oxe4e00e0| ,
RAM (rwx) T ORIGIN = Ox1FFEO000, LENGTH = Ox00ADP00
DATA_FLASH (rx) : ORIGIN = 9x481008088, LENGTH = ox88leees
QSPI_FLASH (rx) : ORIGIN = Ox6080008000, LENGTH = oxloeecee
SDRAM (rwx) : ORIGIN = 9x900800000, LENGTH = Ox20e00e0

e FE—EeE et e B REEEN el G0 et ———nd e |

}

J* Linker script to configure memory regions. */
=~ MEMORY

{

e IFLASH (rx) : ORIGIN = BxB8648860, LENGTH = BXBBCBBBBI
RAM (rwx) : ORIGIN = ©x1FFE@E88, LENGTH = 8xB80A0886
DATA_FLASH (rx) : ORIGIN = ©9x40100000, LENGTH = @x00lo00@
QSPI_FLASH (rx) : ORIGIN = 9x69080000, LENGTH = 8x1808008
SDRAM (ruwx) : ORIGIN = B8x50©80808, LENGTH = Ox20060086

¥

Add the following into the linker file directly before *(.text*) to place the previously defined
image header at the 0x800 address:

/* Flash Loader App Header at 0x800. This offset is fixed in sf_firmware_image.h and in XML */
. = _ ROM_Start + 0x800;

KEEP(*(.sf_firmware_image_file_header*))

*(.text*)

Remove the section which places the id_codes:
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c. Updating e2studio Project Build Configuration

1. Duplicate an existing project build configuration to create one suitable for generating boot
loadable images:

type filter text
| Resource
Builders
w /C++ Build
Build Variables
Environment

C/C++ Build

Configuration:

Release_Bootloader [ Active |

O

v -

~ | | Manage Configurations...

Legging | Builder Settings (@ Behavior " Refresh Policy
Settings
Tool Chain Editor Buil B 1akenood 3173 |
C/C++ General Buil £
LinkerScript =i Cenfiguration Description Status I
MCU || Debug
Project References Buif Debug_Bootloader
Renesas QF || Release
f . Mal
Run/Debug Settings Releaze_Bootloader Active
Task Repository ¢
Task Tags Buil
Validation Set Active New... Delete Rename...
Buil
| |
Create Mew Configuration X | oK | Cancel
Mote: The configuration name will be used as a directory name in the file systemn.
Please ensure that it is valid for your platf:
Mame: | Release_Bootloader |
Description: | | |
Copy settings from
(®) Existing configuration | Release e hd
() Default configuration  Debug
O Import from projects | -~ not selected - Restore Defaults Apply
- () Impert predefined -- not selected --
(7)' il IAppI\.r and Clo;el Cancel

2. Update only the new bootloader project configuration(s) to point to the edited boot
loadable image linker file.

type filter text

Resource
Builders
w C/C++ Build
Build Variables
Envirenment

Logging
o Settings
Tool Chain Editor

C/C++ General
LinkerScript

MCU

Project References
Renesas OF
Run/Debug Settings
Task Repository
Task Tags

Validation

Rev.1.2 Jun10, 2024

Settings

Configuration: Release_Bootloader [ Active ] e

) Tool Settings % Toolchain  # Build Steps

@ Target Processor
# Optimization
(£ Warnings
@ Debugging
w 3 GNU ARM Cross Assembler
(2 Preprocessor
@ Includes
(2 Warnings
@ Miscellaneous
~ 8% GNU ARM Cross C Compiler
(2 Preprocessor
@ Includes
(2 Optimization
(2 Warnings
@ Miscellaneous
55 GMU ARM Cross C Linker
(2 General
@ Libraries

Script files (-T)

Gr D

~  Manage Configurations...

Build Artifact Binary Parsers @ Error Parsers

€& 8

"${workspace_loc:/${ProjName}/scriptl/s7g2_bootloader.ld"

[~/ Future Designs, Inc
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d.

Creating Custom Builder in e2studio
Several files have been provided to assist in the automation of image generation. Each is
summarized below:

1. r_fl_mot_converter.py
Python script responsible for parsing an SREC file and converting it to the bootloader-
required BCH format.

2. Python/python27-32-venv
Pre-configured Python virtual environment with the correct versions of the required
packages needed by r_fl_mot_converter.py.

3. Python/python-2.7.16.msi
Windows installer for Python 2.7

4. Python/README.txt
The instructions on where to install Python to ensure the virtual environment points to it
correctly.

5. PostProcessBCH.bat
This is a batch script which handles the calls to Python which will be used by the e2studio
build system to automate image generation.

Rev. 1.2
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To implement the automatic post-build conversion process,

1. Add the provided files in the project at the locations shown below.

+v £ S¥YG_TOCP_Bootloader Verification [Debu gl

f;? Binaries
! Includes
8 src

= synergy
(= Debug

v [= Python
[= python27-32-venv

i python-2.7.16.msi
[Z README.txt

w [ script
| PostProcess_BCH.bat
r_fl_mot_converter.py

s7g2_bootloader.|d

= s7g2_original.ld
s7g2.id
= synergy_cfg
ﬁj configuration.xml

Ii=
=l
=l

2. Install Python using the instructions in README.txt.

3. Create a new Builder in the e2studio project configuration:

E Properties for 5YG_70CP_Bootloader_Verification O e
type filter text Builders fe=10 4 v v
Resource . . -
Builders Configure the builders for the project: e
v C/C++ Buil [ush Xtext Project Builder Mew...
Build Variables [uth Synergy Builder —
Environment [uth COT Builder mport..
Logging [ush Scanner Configuration Builder Edit...
Settings %Postprocess_BCH

Edit launch configuration properties

Cyeate a configuration that will run a program during builds
A

Mame: | PostProcess_BCH

=] Main ™ Refresh| [ Environment | =% Build Options

Location:

| S{workspace_loc:${project_name}/script/PostProcess_BCH.bat}

Browse Workspace... | | Brows

Working Directory:

| S{workspace_loc:${project_name}/script}

Browse Workspace... | | Brows

Rev.1.2 Jun10, 2024
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4. Creating File System
The bootloader requires the device’s file system to contain certain files for its operation.

[PRODUCT_NAME]

o [FILE_NAME]

o INSTALL.INI (Product INI)
INSTALL.INI (Root INI)

Root INI
The Root INI tells the bootloader where it can get a boot loadable image using the following
settings. This must be placed into the root of the filesystem.

The Number (1 in this case) represents the “Image Identifier” which is chosen in the
application’s file header variable. This allows for having a single file system with images for
multiple devices if needed.

The rest of the file path represents the folder that the bootloader can find the Product INI which
will be used to determine certain options during the bootload process.

NOTE: Make sure to include a newline at the end of the file

[Products]

1 = SYG_70CP/INSTALL.INI

b. Product INI

The Product INI provides several configurable options for the bootloader.

e Image Identifier
This should match the image identifier in the Root INI as well as what is defined in the
application’s file header variable.

e Path
This should be the path to the boot loadable image file output by the conversion process.

e Attended (Default = false)
This allows for configuring the bootloader to provide on-screen buttons for choosing various
actions during the bootload process.

e Rename (Default = true)
When setting Rename to true, after the boot load process has completed successfully, the
root INSTALL.INI is renamed to INSTALL.FIN. This prevents the bootloader from re-
programming the unit on every power up. When setting Rename to false, the bootloader
will program the application on each power-up.

Rev.1.2 Jun10, 2024
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e Version Protection (Default = false)
When setting version protection to true, the version set in the application’s header file
variable is compared with the version of the currently programmed version, preventing the
device from programming (older? Same?) versions.
When setting version protection to false, any image can be programmed.

NOTE: Make sure to include a newline at the end of the file

[App]

Image Identifier =1

Path = SYG_70CP/SYG_70CP.bch
Attended = false

Rename = true

Version Protection = false

Rev.1.2 Jun10, 2024 D) Future Designs, inc Page 10
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5. Customizing Splash Screen
When starting up, the bootloader will display a custom splash screen. Due to the lightweight nature
of bootloaders, the GUI is limited in features to keep its code size small. To customize the splash
screen, there are specific post-processing requirements for the image that you wish to use.

Requirements:
1. Image file must be named “splash_image.bmp”.
2. Image file must be on the root of the SD card.
3. Image must be 798 x 478.
4. Image must be BMP format, 16 bits per pixel.
5. Image must be flipped vertically.

The free image manipulation software GIMP can be used to modify an existing image to meet all
these requirements. With the desired image opened in GIMP, follow the steps below:

1. Select Image > Scale Image...
2. Update the Image Size Width and Height to 798 x 478.

3. Click Scale to resize the image.

4

NOTE: Depending on the original size of the image, you might need to try different “Interpolation’
methods to get the quality you want.

i [splash_image_fdi] (exported)-3.0 (RGE color 8-bit gamma integer, GIMP built-in sRGE, 1 layer

File Edit Select View Image Layer Colors Tools Filters Windows Help gt Scale Image >

&y Duplicate Cerl+D

Mode Image Size

Precision Width:

Color Management Height:

X resolution:

Y resolution: 96.012
Quality

Interpolation:  Cubic

Scale Image...

Change the size of the image content Help Cancel
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4. Select Image > Transform > Flip Vertically.

B [splash_image_fdi] (imported)-3.0 (RGE color 8-bit gamma integer, GIMP built-in sRGE, 1 layer) 798x478 - GIMP
Edit Select View Image Layer Colors
1 Duplicate Ctrl+D
Mode

Precision

r Management

Transform (|4 Flip Horizontally

= Flip Vertically 4
Crop
Current layer only Fit Canvas to Layers Flip imag

Rotate 90° clockwise -

ropped pi

o Rotate 90° counter-clockw
Print Size...

. . Rotate 180°

wpand from center Scale Image... e

¢ Arbitrary R

Crop to Content

5. Select File > Export As...

6. Select “Select File Type” to expand the list of options.
7. Select “Windows BMP Image”

8. Click “Export”

9. Select “Advanced Options” and choose “16 bits”

10. Click “Export” to save the file.

i [splash_image fdi] imported)-3.0 (RGE color &-bit garr

y - . Export Image as BMP
File Edit Select V mage Layer Colors

Cerl+N
> I
Cerl+O \
P image) Do no e Co information
Cirl+Alt+O
= Advanced Options
Recent | 16 bits
.

Ctrl+S

Shift+Ctrl+5

24 bits
,bitmap

32 bits

8 Export

Cancel
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6. Testing
Proper bootloader testing involves testing a variety of cases and can take a long time to test
manually. For this reason, we have developed automated testing which tests the following test
cases.

Information and files for how to reproduce these automated tests are provided on purchase of the
bootloader and are included within the Scripts directory.

Lo NV R WDNPRE

W W W W W NN DNDNNDNNDNMNNNRPRRPRPRERRPRREPRPREPRR PR PR
P W NP O OO NO UV WNPFEPE O OOWOWNO VP WN PR O

No Valid Image & No SD Card

No Valid Image & SD Card

No Valid Image & SD Card with Empty install.ini

No Valid Image & SD Card with Filled QSPI

No Valid Image & SD Card with Filled QSPI — Corrupted QSPI Image
No Valid Image & SD Card with Image ID Mismatch

No Valid Image & SD Card with Valid Update - Interrupt flash write
No Valid Image & SD Card with Invalid Application Path

No Valid Image & SD Card with Invalid Install Path

. No Valid Image & SD Card with Invalid Update — Rev 1

. No Valid Image & SD Card with Invalid Update — Rev 2

. No Valid Image & SD Card with Missing install.ini

. No Valid Image & SD Card with Missing Product BCH file

. No Valid Image & SD Card with Missing Product Directory
. No Valid Image & SD Card with Missing Product INI file

. No Valid Image & SD Card with Missing Splash Image

. No Valid Image & SD Card with Valid Update —Rev 1

. No Valid Image & SD Card with Valid Update — Rev 2

. Valid Image & No SD Card

. Valid Image & SD Card with Valid Update - Same Version
. Valid Image & SD Card with Empty install.ini

. Valid Image & SD Card with Filled QSPI

. Valid Image & SD Card with Filled QSPI — Corrupted QSPI Image
. Valid Image & SD Card with Image ID Mismatch

. Valid Image & SD Card with Valid Update - Interrupt flash write
. Valid Image & SD Card with Invalid Application Path

. Valid Image & SD Card with Invalid Install Path

. Valid Image & SD Card with Invalid Update — Rev 1

. Valid Image & SD Card with Invalid Update — Rev 2

. Valid Image & SD Card with Missing install.ini

. Valid Image & SD Card with Missing Product BCH file

. Valid Image & SD Card with Missing Product Directory

. Valid Image & SD Card with Missing Product INI File

. Valid Image & SD Card with Missing Splash Image

Rev. 1.2
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35. Valid Image & SD Card with Valid Update — Version Downgrade
36. Valid Image & SD Card with Valid Update — Version Upgrade
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