LENESANS Application Note

Renesas Synergy™ Platform

S7G2 Parity Error Workaround

Introduction

Renesas has identified an issue with the S7G2 MCU, where spurious parity error interrupts are generated for
a specific SRAM address range when the ICLK frequency is above 120 MHz and parity checking is enabled.

The S7G2 has 640 KB of contiguous SRAM, and the 216-KB region that is impacted by this issue is in the
middle of the SRAM range (0x20008000 to 0x2003DFFF). A workaround for this issue is to exclude the
SRAM at this address range by masking off the region with a constant buffer of 216 KB so that this region is
not used by the user application, thereby avoiding the spurious parity error interrupts.

Target Device

S7G2
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Renesas Synergy™ Platform

S7G2 Parity Error Workaround

1. Memory Organization and the SRAM address range for S7G2
1.1 Memory map of S7TG2 MCU

Note 1. The capacity of the flash differs depending on the products:

Product
4-MB product
3-MB product

FFFF FFFFh
Systern for Cortex™Me
EOD0 DO00R
Reserved area™
300 0000h
External address space
[SDRAM area)
2000 0000h
Reserved area™
2300 DO00R
External address spacs
(CS area)
5000 0000h
Reserved area™
5300 DD00R
External address space
(5P arza)
6000 0000h
Feserved area™?
4080 DXI0H
Fash IO registers
407F C00h
Feserved area™?
407F B1TCh  |on-chip sasn | option-satting memony) ™
407F 000K Reseryer] Seea
A07E DOOCh Flash I'0 regsters
4012 DDEsh pr—— -
4012 Dm p flash (opton-sefing memory )
4011 0000h Reserved area™
On-chip flash (E2 data flash)
4010 DD00R
Peripheral KO registers
4000 DO00R
Reserved area'?
2010 0000h Standoy SRAM
200F E0DOh
2008 DD00R
2000 D000 SRAMNSRAM
1FFE D000h SHAMHS
(0280 DOO0h mmm;fam
0200 DO00R
0101000h |—— ““—;‘“"’:" I
D flash On-Sem me 1]
0100 80T0h R LR
Reserved area™
0040 0000h
On-chip flash |'pmg?n flash
Iire@d only) 71"
0000 DO00R
Address
0000 0000h to DO3F FFFFh
0000 0000h to D02F FFFFh

MNote 2. Do not access reserved areas.

areas.

1.2 Observed error

Figure 1. S7G2 Memory Map

o Contiguous SRAM region of 640 KB spans the 1FFEOOOOH to 20080000H address range.
e The MCU provides on-chip, high-speed SRAM modules with optional parity-bit checking or DED (double-
bit error detection). The first 32 KB of SRAMO supports DED. Parity checking is performed on other

The address region 0x20008000-0x2003DFFF is subject to spurious parity interrupts when the MCU is
operated at ICLK greater than 120 MHz and when parity error interrupts or resets are enabled. Under these
conditions an invalid interrupt or reset may occur.
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Renesas Synergy™ Platform

S7G2 Parity Error Workaround

e SRAM data can be correctly read and written up to ICLK = 240 MHz even when the parity error flag

shows the wrong value.
FFFF FFFFh 2003 FFFFh
. /
200F FFFFh Standby
o
SRAMO
200000000 PSR AMHS
1FFE 0000h
2000 8000h
' DED area
N 32-Kbyte
0000 0000h 2000 0000h

Memory map

*Parity circuit works correctly up to ICLK 120MHz in this 216-Kbyte area
Parity circuit works correctly up to 240MHz in all the rest of the area.

Figure 2. Memory Map of Affected Area

2. Linker Script Workaround for the IAR Toolchain

As a workaround, the address range 0x20008000-0x2003DFFF can be masked off by declaring a constant

buffer of 216 KB in the IAR linker script using following steps.

2.1 Define symbols for addresses of start and end of region in the linker script
Define symbols for the start and end addresses for the region to be masked as a reserved region in the linker

script S7G2.icf

A halentrye o starbup

sTgdid 2 [l hal entry.c sTg2 tar feshmap o stadup STG2c 0 eaine

14 define symbol region_FLASH_end = @x@@3IFFFFF;
15 define symbol region_RAM_start = Bx1FFESBBE;
16 define symbol region end = BxiQ@7FFFF;

region_reserved start =
region reserved end

define

= Bx2@@30FFF;

define
define

region_DF_start
region DF and

= B4Rl eooss;
= BxdB18FFFF:

Figure 3. Start and End Regions

2.2 Define thereserved region in the linker script

s7g2.icf &=
34 dgetine region FLASH_region = mem:|[trom reglon_rLASH_STart TO reglon_rLASH_end];
35 define region RAM_region = mem:[from region_RAM_start to region_RAM_end];
36 define region DF_region = mem:[from region_DF_start to region_DF_end];
37 define region SDRAM_region = mem:[from region_SDRAM_start to region_SDRAM_end];
38 define region QSPI_region = mem:[from region_QSPI_start to region_QSPI_end];
39
40 define region ID_CODE_region = mem:[from region_ID_CODES_start to region_ID_ CODES_end];
a1
42 define region reserved_region = mem:[from region_reserved_start to region_reserved_end];
43
44 initialize manually { readwrite };

Figure 4. Reserved Region
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Renesas Synergy™ Platform S7G2 Parity Error Workaround

2.3 Declare the placeholder for the buffer in the linker script
This will reserve the 216-KB address space as reserved_region starting from 0x20008000-0x2003DFFF

sTg2.icf
s ] T meT T T
rW section .data,
34 block HW_LOCK,

45 rW section HEAP,
96 rw section .stack,

97 block RAM_CODE };

98

%GI place in reserved_region {rw section BUFFER}; I

leg

181 place in DF_region { ro section .data_flash };

182 place in SDRAM region { rw section .sdram, rw section .frame };
183 place in QSPI_region { section .qspi_flash };

Figure 5. Placeholder

2.4 Place a constant buffer in the reserved region in the application
code/hal_entry.c

This will place a constant buffer of 216-KB at the defined location, hence masking the region off.

* HaL-onlv entry Fenction ®

: #include '-'ha]:_data.n" .

#if defined(_ ICCARM_ )

#pragma location="BUFFER"

_root uintd _t buffer[216°1824])={a};
tendif

Figure 6. Buffer in Reserved Region
3. Linker Script Workaround for the GCC Toolchain

As a workaround, the address range 0x20008000-0x2003DFFF can be masked off by declaring a const
buffer of 216 KB and using the GCC linker scriptto place it at the desired address using following steps.

3.1 Define memory region in the linker script

Define reserved_section as aregion in memory with start address 0x20008000 in the RAM section and
define a section in this region as .buffer in the linker script file (s7g2. 1d).

Ensure the following when placing the buffer in the GCC linker script to use all 160 KB available
before address 0x20008000:

1. Make sure the buffer is placed after the stack area so as to use as much of the 160-KB memory region

available before address 0x20008000 as possible.

& ||| ™| | % Debug B 57g2 jar_test Debug - Bl B - - » : ] @ GrQrig~ v hivhow e sick Acee = | BhCCes {8 Symengy Configuration
 sTg2id O & Package ?
-stack_dusmy {NOLOAD):

. = ALIGN(8);
_ StackLimit = _;

KEEP(
Stac

KEEP(*{.stack™))
_StackTopall = .;
1 » RAM

PROVIDE(__stack = _ StackTopAll);

RAM_segment_used_end__ = ALTGN{__StackTopall , 4);

1 .reserved_section Ox20008000 : [KEEP(*(.buffer))] >AAH | = El

.data_flash :
{
Data_Flash_Start = ,;
KEEP(*{.data_flash*))
Data_Flash_End = .;
} » DATA_FLASH

< >
Sections | Memory | 57g2id Graphical Editor

Figure 7. Define and place reserved_section
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+ Preject Explocer |

| TG+ B Synergy Configueation

o sT92 testmap & & Paciage

e sTg2_lar_fest Sxlifedico his end = A Apackage view is nat available for the sctive editor,
o5 syn_sTg2 test [Debug
& Bicaries heap et ffedlca 01000
& bnchurier anlffedicd .= ALIGN (8x8)
*{.heap_d1)
@elffedlcd .= ALTGH (0x8) AL RAM OO
i ffedlcd Hespllase = . E> Confborehises
o @xlffedlcd end__ =, P
@ciffedlca end = _end__
R *(.heap®)
A .o A heal ex1ffedicad Ox1000 . /synergy/ssp/sro/bsp/omsis/Device/RENESAS/S7G]
TP ECE . il ’ xiffellcd y_b::pli:i\ s,
s makefite
e ik init .stack_dummy  Bu1ffellcd axB40a
& ohjectemic @xiffelled . = ALTGN (@x8)
& sources.mk ox1ffellce Stacklimit = .
sym_sTg2 testellin " stack)
T2 e meD .stack i ffellcd OxB400 . fsynergy/ssp/sre/bsp/emsis/Device/RENESAS/S76]
eyLiTg2 Testirec ’ iy 1 ffeaSce StackTop = .
*(.stack®
i ox1FFa05ed StackTopall = .
sTglid [provide] PROVIDE (__stack, _ StackTopall)
i synergy iy xlffesscd __RAH_segment_used_end__ = ALIGN (_ StackTd
& configurationami
RTFSTGRTHZADICED pinclg -reserved_section
£762-Di pinchy =C.buffer) A ey
g St Debugananch _buffer xI0008008  0x36800 . /src/hal_entry.o
synergy.clg.na 20008000 con_buf
%) Developer Assistance
.data_flash xdB100000 L]
10000 Data_flash_Start = .
*{.data_flash*)
Ex40100000 __Data_Flash_End = ,
.sdran DRI [ -
¢ 3

Figure 7. Map file showing the placement

of the buffer and RAM sections before the buffer.

If any region overflows into the buffer and the linker throws an overlapping regions error, move the buffer
before the region until the overflow no longer occurs. If the addition of RAM regions exceeds 160 KB,
move the buffer before the region that stops the overlap error.

S| &||® | &Debup 7 57g2_lar_test Debug - M Bl ®emil SR A ) AR N R - -t

L Project Exploner R CsTgild & (mym.s7g2_test) Syrengy Configuration Sym_sTg2_testmap

e aTg2_far_test
% sm_sTg2 test

& Includes

Board Support Package Configuration Generste Praject Content

a [ Restore Defaults
& src

19 synergy

~ & Debug

& $g S50 version: 178

& synergy

makefile

Device Selection
Board Detaily

Board: S7G2 DK ~ | [

'l

makefile.init Device: RIFSTGZTHZADCED -
ohjects.mi
SOUNCES.MIK

syn_sTg2_testellin

i synergy_cly

& configirationamt
RTFSTGITHRADICBD pinctg
57G2-DK pincip
yn_sTg2_test Debuglaunch el i
symergy, clg it

By vy v L

v Summary BSP Clocks | Pins Threads| Messaging| Components i »
T Propenties © ot o © Console 11

5762 DK DT Build Consale [3ym_s7g2_tes1]

HOCO GScillation Enable
Settings ey Common

HOCO oscilatio

‘Wain stack size (bytes) [ |
TOCEEE SEACK Si26 (Lytis) U
Heap size (bytes) - A minimum of 4K w1000
WA Ve G 3200 | .farm-none-esbi/bin/1d.exe: section .reserved_section VMA [20008000,2003dfFF] overlops section .stack dumsy VA [1ffellce,200111bf]
MICU Ansiog Power Supply AVCCD (m 3300
Parameter ehicking Enabiled
Assen Failures Return 55°_ERR_
Eror Log No Error Log
1D Code Mode

1D Code (32 Hex Charactérs)

Figure 8. Stack region is increased so that it overflows into buffer and the linking error is generated
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s Project Explorer
5 sTg jar_test
= L5 oyn a7gd test
& Binaries
& Incuges
& e
2 gyrergy
~ i Debug
e
& synergy
% gyn_sig2_testelf - [arm/e]
makelile
maikefile.init
shjectum
sourcesmik
sysTgR testeitin
syrLsTgd testmap
syn_sTg2 testsrec

~ i sript
sTolid
& symergy_clg
i o tionemi
THZADICBD, pincly
S762-DK pinclg
sym_$702_test Debug launch

synergy_clg et
¥ Developer Assistance

[0 Properties &

Propeny Value

W re = lCR

T slgikd - 1 @lfackage ©

A Apackage view is not available for the sctive editor.

-heap (NOLDAD):

. = ALIGN(3);

8 KEEP(™(.heap_d1))

- = ALIGN(8);
__HeapBase =

end,
end = _end_;
KEEP("{.heap®})
_ Heaplimit = .;
}o» RAM

i- .reserved section @x28008008 : (KEEP(*(.buffer))] >RAM

. stack_dusmy {NOLDAD):

. = ALIGN{#);
_ StackLimit
KEEP(*(.5tack))
StackTop = .;
KEEP(*{.stack®})
_ StackTopall = .
}or A
PROVIDE(__stack = _ StackTopall);
< ¥
Sactions Memary sTg2id Graphical Editor

1 o PnConflicts @ Console 17 |4 Ssarch o 3k |t Britr

s

16:13:26 Build Fipished. @ errors, @ warnings. (took Is.62lms)

Figure 9.

Buffer is moved before the stack region so that the linker erroris cleared

L, Projoct Explorer
5 sTgiiar_test
« I 5yn 5792 test [Debug]
o Binaries
& Includes
& wre
B symeigy
~ @ Detnag
s
= fymergy
B syn_sTg2 testat - [arm/le]
maicedile
madcedile.init
objectsmk
FOUCES. MK
syn_sTg2 testeitin
ym a2 testmag
sym_sTg2 testirec
~ @& sript
sTg2id
e syreigy_clg
& tinmi
HAADCED pincty
2]
e Debug.launch

syrergy_clg.oa
%I Mieerianer Assstance

I Properties &

Property Value

B+ + 1) Synergy Configuration

O Fistgdia e sTgl test] Symergy Configuration wm_sTgl_testmap 0 B Package T
w105 Bulffedled —end__ = . A A package view is nol avalabie for the active edilor
Slffenlco sod o cod
=(.heap™)
-heap Bxlffelcn 0x1000 . /synergy/ssp/src/bspfonsis/Device /RENESAS {761,
ax1ffellcd __Meaplimit = ,
reserved section
DOODEON0  BxI5000
=, buffer)
Jbuffer Dx 20006000 0x36008 ./ src/hal_entry.o W
020085000 con_buf
stack_dummy  Dx2003e000  Ox10000 :>
20030000 » = ALIGH (@wd)
Bx 2003008 _ StackLimit = , :
*{.stack)
Lstack Bx2003e000  OxIVODD . /synergy/ssp/sec/bspionsis/Device/RENESAS/ 762/
B 2006000 StackTop = .
=(.stack™)
B 2006000 StackTopall = .
[Iprovide] PROVIDE (_stack, _ StackTopall)
B 200G AAM_sepment_used_end__ = ALIGH (_StafkTop
.data_flash ol 100a08 B
B40180000 _ Data_Flash_Start
*(.data_flash*)
040100000 _ Data_Flash_End
9 - ficamhizaacs s s .
B Console H L =B~~~

CDT Build Consale [syn_s7g2 tes1]

[BLs L4000 dORTIa0  AGLIAB BODSC Sy SIg_TesTIelr
*Finished building: syn_s7gd_test.siz’
*Finished building: syn_s?g?_test.srec’

[M:.:u:m Build Finished. @ errors, @ warnings. (took 2s.184ms)

Figure 10. Buffer is placed before the stack since it was placed before the stack in the linker script

Note: The user is responsible for changing the placement of the buffer as needed. The buffer needs to be
located at the right place for optimum usage of available memory before address 0x20008000.

3.2 Place aconstant buffer in the reserved region in the application
code/hal_entry.c

This will place a const buffer of 216 KB at the defined location, masking the region off.
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Os7g2.ld g hal_entry.c 2 [ syn s7g2_testmap

1 /* HAL-only entry function */

2 #include "hal data.h"

3 uint8_t con_buf[216*1e24] __ attribute__((section(".buffer"))) = {0}; |
< _entry(Vold)

5 {

6 /* : add your own code here */

7 }

8

Figure 11. Place Buffer in Reserved Region
4. Expected output and memory allocation

4.1 .map file with IAR linking

Region BUFFER is placed at 0x20008000 from the application code (hal_entry) and a 216-KB space is
reserved in the RAM as seen in the _map file

"pP5": 0x36000
PS5 sO 0x20008000 0x36000 <Init block>
BUFFER inited 0x20008000 0x36000 hal_entry.o [1]

- 0x2003e000 0x36000

Figure 12. Buffer .map File

4.2 .map file with GCC linking

The section .buffer of length 216KB is placed in the .reserved_section in memory at address 0x20008000 as
seen inthe .map file

s o

1872 .reserved_section

1873 0x20008000 ex36800

1874 *(.buffer)

1875 .buffer 0x20008000 0x36000 ./src/hal_entry.o
1876 0x20008000 con_buf

1877

Figure 13. .buffer in .reserved_section

o

Notes

=

The workaround mentioned above will decrease the available RAM by 216 KB.

2. This workaround splits the SRAM into two non-contiguous memory sections, but the linker is able to
seamlessly allocate and assign data to these two sections without developer intervention.

3. Other workarounds :

a. Do not use SRAM parity error interrupts (or reset). Set PARIOAD.OAD =0 and NMIER.RPEEN = 0.
These are the default settings for the MCU in the Synergy Software Package (SSP). These settings
disable parity error interrupts and resets.

b. Do not use SRAMO 2000_8000h-2003_DFFFh (216 KB)

# Normal use space: 424 KB (=640 — 216 KB)

c. If parity error interrupts or resets are enabled and ICLK is greater than 120 MHz, avoid any read
access to the 216-KB SRAMO address (2000 8000h — 2003 DFFFh) (from CPU, DMAC/DTC,
EDMAC, JPEG, DRW, LCDC).

d. Use an ICLK frequency less than 120MHz (ICLK = 120MHz)
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6. References
List of the reference documents and links.

e hitps://gcc.gnu.org/onlinedocs/gcc-4.8.2/gcc/Variable-Attributes. html
e hittps://www.iar.com/support/tech-notes/linker/how-do-i-place-a-group-of-functions-or-variables-in-a-
specific-section/
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Website and Support

Visit the following vanity URLs 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/synergy/softwareglossary
WWW.renesas.com/synergy/tools

WWW.renesas.com/synergy/hardware
WWW.renesas.com/synergy/mcus
WWW.renesas.com/synergy/mcuglossary
WWW.renesas.com/synergy/parametric
WWW.renesas.com/synergy/kits

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

WWW.renesas.com/synergy/docs
wWWW.renesas.com/synergy/knowledgebase
WWW.renesas.com/synergy/forum
WWW.renesas.com/synergy/training
WWW.renesas.com/synergy/videos
WWW.renesas.com/synergy/resourcelibrary
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Notice

1.

10.

11.
12.

Descriptions of circuits, software and other related information in this document are provided onlyto illustrate the operation of semiconductor products
and application examples. You are fullyresponsible for the incorporation or anyother use ofthe circuits, software, and information in the design of your
productor system. Renesas Electronics disclaims anyand all liabilityfor any losses and damages incurred byyou or third parties arisingfrom the use
of these circuits, software, orinformation.
Renesas Electronics herebyexpresslydisclaims anywarranties againstand liabilityfor infringement or anyother claims involving patents, copyrights,
or otherintellectual propertyrights of third parties, byor arising from the use of Renesas Electronics products or technical information described in this
document, including butnotlimited to, the productdata, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted herebyunder anypatents, copyrights or other intellectual propertyrights of Renesas Electronics
or others.
You shall notalter, modify, copy, or reverse engineer any Renesas Electronics product, whetherin whole orin part. Renesas Electronics disclaims any
and all liabilityfor 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 qualitygrades: “Standard” and “High Quality’. The intended applications for
each Renesas Electronics productdepends on the product’s qualitygrade, as indicated below.

"Standard": Computers; office equipment; communications equipment; testand measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportationequipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expresslydesignated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheetor other Renesas
Electronics document, Renesas Electronics products are notintended or authorized for use in products or systems thatmaypose a directthreatto
human life or bodilyinjury (artificial life support devices or systems; surgicalimplantations; etc.), or may cause serious propertydamage (space
system;undersearepeaters; nuclear power control systems; aircraft control systems; key plantsystems; militaryequipment; etc.). Renesas Electronics
disclaims anyand all liabilityfor any damages or losses incurred byyou or any third parties arisingfrom the use ofanyRenesas Electronics product
that is inconsistentwith anyRenesas Electronics data sheet, user’'s manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest productinformation (data sheets, user's manuals, application notes, “General Notes for
Handlingand Using Semiconductor Devices” in the reliabilityhandbook, etc.), and ensure thatusage conditions are within the ranges specified by
Renesas Electronics with respectto maximum ratings, operating power supplyvoltage range, heatdissipation characteristics, installation, etc. Renesas
Electronics disclaims anyand all liabilityfor any malfunctions, failure or accident arising out ofthe use of Renesas Electronics products outside of such
specifiedranges.
Although Renesas Electronics endeavors to improve the qualityand reliabilityof Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence offailure ata certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
productor a productfor harsh environmentsin a Renesas Electronics data sheetor other Renesas Electronics document, Renesas Electronics
products are notsubjectto radiation resistance design. You are responsible forimplementing safetymeasures to guard against the possibilityof bodily
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