RRENESAS APPLICATION NOTE

R-IN32M3 Series RO1AN4601EJ0316

Rev.3.1.6
Driver/Middleware Set for R-IN32M3 TESSERA Board Release Note Jul 31, 2019
Summary

Thank you for using Driver/Middleware Set for R-IN32M3 board manufactured by Tessera Technology Inc.
This document describes the package contents and operating environment of this product.
Please be sure to read before use.

For details on how to use each sample software, middleware etc, please refer to the related documents
below.

Related documents

R18UZ0013EJ**** R-IN32M3-EC Development Tools Startup Manual
R18UZ0024EJ**** R-IN32M3-CL Development Tools Startup Manual
R18UZ0O011EJ**** R-IN32M3 Series Programming Manual (OS edition)
R18UZ0O009EJ**** R-IN32M3 Series Programming Manual (Driver edition)

Last four digits of document number (described as ****) indicate version information of each document.

Please download the latest document from our web site and refer to it.
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R-IN32M3 Series Driver/Middleware Set for R-IN32M3 TESSERA Board Release Note

1. Introduction

Driver/Middleware Set for R-IN32M3 board manufactured by Tessera Technology Inc. is a software
package that collects various sample applications, libraries, middleware, peripheral function drivers that
can be used for developing applications using R-IN32M3-EC/-CL.

2. Package contents

The sample applications, libraries, middleware, and peripheral function drivers included in this package are
shown below.

® Sample application

=z
o

Sample application name

CAN sample

EEP writer

EtherCAT

EtherCAT SSC

Interval timer sample

OS sample

OS-less sample

OIN|O|OD[W[IN|F]L

Version get sample

® Library

No. Library name

1 HW-RTOS library

® Middleware

No. Middleware name

EEPROM control

Parallel flash ROM control

WIN|F-

Serial flash ROM control

Peripheral function driver

z
o

Driver name

CAN

Csl

DMAC

lc

Serial Flash MEMC

Timer (32bit timer TAUJ2)

UART

O|INO|OR[W|IN|FP|-

WDT

® Flash loader (for IAR EWARM)

No. Flash loader name

1 FlashRIN32M3_NOR

2 FlashRIN32M3_SerialFlash
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R-IN32M3 Series Driver/Middleware Set for R-IN32M3 TESSERA Board Release Note

3. Folder structure

Folder structure of this package is shown below.

TOP
I
+-- IAR_flashloader << Flash loader for IAR EWARM >>
| +--flashloader
| +--src
I
+-- r-in32m3_samplesoft
+-- CMSIS << Cortex Microcontroller Software Interface Standard >>
| +--include
I
+-- Device << Device dependent files >>
+-- Renesas
+-- RIN32M3 << R-IN32M3 dependent files >>
+-- Include << Include directory >>
+-- Library << Library directory >>
+-- Source << Source directory >>
I
+-- Driver << Driver directory >>
+-- Middleware << Middleware directory >>
+-- Project << Project directory >>
|
| +-- can_sample
| +-- eep_writer
| +-- EtherCAT
| +-- EtherCAT_SSC
| +--interval_timer
| +--o0s_sample
| +-- osless_sample
| +--version_get_sample
I
+-- Templates << Startup file and others >>
+-- ARM << Arm compiler dependent files >>
+-- GCC << GCC compiler dependent files >>

+-- AR << |AR compiler dependent files >>
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R-IN32M3 Series Driver/Middleware Set for R-IN32M3 TESSERA Board Release Note

4. Operating environment

The operating environment of this package is shown below.
® Target device

R-IN32M3-EC

R-IN32M3-CL

® Target board
TS-R-IN32M3-EC (Tessera Technology Inc.)
TS-R-IN32M3-CEC (Tessera Technology Inc.)
TS-R-IN32M3-CL (Tessera Technology Inc.)

® Development environment
» Compiler
Arm : RealView Developer Suite
Mentor Graphics : Sourcery G++ Lite
IAR : Embedded Workbench for Arm
» Debugger
DTS Insight : microVIEW-PLUS
IAR : Embedded Workbench for Arm
» ICE
DTS Insight : adviceLUNA
IAR : I-jet/ JTAGjet-Trace / J-Link / J-Trace

® Flash loader for IAR Embedded Workbench for Arm

A flash loader for IAR EWARM is included in this package. If flash writing can not be performed with the
IAR EWARM standard flash loader, please update to the flash loader of this package.

The Serial Flash supported by the flash loader of this package is as follows.

Cypress Semiconductor S25FL032P S25FL064P

Micron Technology M25P16

Winbond Electronics W25X80BV W25X40BV W25X20BV
W25X10BV W25Q32JV-DTR

Macronix International MX25L3233F

Please refer to "R-IN32M3-CL Development Tools Startup Manual 2.3 Updates of the IAR Flash Loader
program of IAR systems" for the update method. The flash loader can be used with IAR EWARM Version
7.80.4 or later.

If you are using Serial Flash other than the above, please create a flash loader file with the included
source file.

Source file: "r-in32m3_samplesoft\IAR_flashloader\src\FlashRIN32M3_SerialFlash"
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5. Change history

Version

Changes

V3.1.6
(Mar 20, 2019)

Package Version : 3.1.6
Driver Version: 1.0.4
HWOS Version : 2.0.3

[Changes-1]

Include\RIN32M3_CL.h
Include\RIN32M3_EC.h
Source\Driver\wdt\wdt.c

- Correction of inconsistencies with the user manual

V3.15
(Nov 27, 2018)

Package Version : 3.1.5
Driver Version : 1.0.3
HWOS Version : 2.0.3

[Changes-1]
Source\Driveniic\iic.c

- Modify setting the high/low level width of SCLn.

[Changes-2]
Source\Project\EtherCAT\main.c
Source\Project\EtherCAT_SSC\RenesasSDK\main.c

- Add condition of EEPROM check.

[Changes-3]
Source\Project\EtherCAT_SSC\RenesasSDK\main.c
Source\Project\EtherCAT_SSC\RenesasSDK\kernel _cfg.h
Source\Project\EtherCAT_SSC\RenesasSDK\kernel_cfg.c
Source\Project\EtherCAT_SSC\RenesasSDK\renesashw.c

- Change EtherCAT Interrupt process from HW-ISR to software ISR

[Changes-4]
Source\Project\EtherCAT_SSC\RenesasSDK\renesashw.h
Source\Project\EtherCAT_SSC\RenesasSDK\renesashw.c

- Delete obsolete SSC function

[Changes-5]

Source\Project\EtherCAT\ESI\EEPROM.bin
Source\Project\EtherCAT\ESI\Renesas R-IN32M3.xml
Source\Project\EtherCAT_SSC\CONFIG\Renesas_R-IN32M3-EC.xml

- Modify ESC configuration value of Sli

[Changes-6]
IAR_flashloader\flashloader\Renesas\FlashRIN32M3_NOR.mac
IAR_flashloader\flashloader\Renesas\FlashRIN32M3_SerialFlash.mac
IAR_flashloader\flashloader\Renesas\FlashRIN32M3_SerialFlash.out
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R-IN32M3 Series Driver/Middleware Set for R-IN32M3 TESSERA Board Release Note

- Modify flash lodear for IAR Embedded Workbench.
It corresponds to the following board.
TS-R-IN32M3-EC
TS-R-IN32M3-CEC
TS-R-IN32M3-CL
R-IN32M3-EC Board Lite

* This files can be used EWARM version 7.80 or upper version.

v3.1.4
(Jun 16, 2017)

Package Version : 3.1.4
Driver Version: 1.0.2
HWOS Version : 2.0.3

[Changes-1]

Include/RIN32M3_EC.h

Include/system_RIN32M3.h
Source/Project/EtherCAT_SSC/CONFIG/Renesas_R-IN32M3-EC.xml
Source/Project/EtherCAT_SSC/RenesasSDK/kernel_cfg.c
Source/Project/EtherCAT_SSC/RenesasSDK/kernel_id.h
Source/Project/EtherCAT_SSC/RenesasSDK/main.c
Source/Project/EtherCAT_SSC/RenesasSDK/renesashw.c
Source/Project/EtherCAT_SSC/RenesasSDK/renesashw.h
Source/Project/EtherCAT/ESI/Renesas R-IN32M3.xml
Source/Project/EtherCAT/main.c

- Support DC mode and Error LED pattern.

V3.13
(Oct 28, 2016)

Package Version : 3.1.3
Driver Version: 1.0.2
HWOS Version : 2.0.3

[Changes-1]
/Library/lAR/libos.a:
/Library/ARM/libos.a:
/Library/GCCllibos.a:
/Include/kernel.h
/Include/system_RIN32M3.h:

- Modification of OS library and corresponding files.

V3.1.2
(Mar 11, 2016)

Package Version : 3.1.2
Driver Version : 1.0.2
HWOS Version : 2.0.2

[Changes-1]
/Include/RIN32M3_EC.h
/Include/RIN32M3_CL.h
/Include/can/*
/Source/Driver/can/*
/Source/Project/can_sample

- Add CAN controler driver and CAN sample software.
[Changes-2]

/Library/IAR/libos.a:
/Library/ARM/libos.a:
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R-IN32M3 Series Driver/Middleware Set for R-IN32M3 TESSERA Board Release Note

/Library/GCCl/libos.a:

- Modification of OS library

V3.1.1
(Dec 28, 2015)

Package Version : 3.1.1
Driver Version: 1.0.1
HWOS Version: 2.0.1

[Changes-1]
/Include/csi/csi.h
/Source/Driver/csi/csi.c

The Initial mode is added at Reception/Transmission mode of CSI function.
The default setting of this mode is set Initial mode.

V3.1.0
(Nov 30, 2015)

Package Version : 3.1.0
Driver Version : 1.0.0
HWOS Version : 2.0.1

The following type name of products correspond with "Revision 2" and the other
type name of products with "Revision 1"

- Revision 2
R-IN32M3-EC : MC-10287BF1-HN4-M1-A / MC-10287BF1-HN4-A
R-IN32M3-CL : UPD60510BF1-HN4-A / UPD60510BF1-HN4-M1-A

[Changes-1]
/Include/RIN32M3_EC.h
/Include/RIN32M3_CL.h

following registers are added from "Revision 2"
Please refer the "R-IN32M3 Series User's Manual Peripheral Functions”

ETHSW10HDEN : ETHER SWITCH 10Mbps Half duplex mode setting register
CPUBUSMD : CPU Bus mode register

[Changes-2]
/Templates/ARM/startup_RIN32M3.c
/*Id

Mapping file(*.Id) and startup routine (startup_RIN32M3.c) for ARM are updated.
Before: The common area is assigned for stack and Heap.

After: Dedicated area is assigned for Heap.

Especially for GCC, pleae use mapping file and startup toutine for same Revision.

[Changes-3]

There are two types of mapping files and startup routine in this sample software.
One is for "Revision 1" (CPU access area limitation *notice)

The other is for "Revision 1" (no limitation)

Mapping file for Revision 1
/Source/Templates/IAR/revl
/Source/Templates/GCCl/revl
/Source/Templates/ARM/revl
Each Project.
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R-IN32M3 Series Driver/Middleware Set for R-IN32M3 TESSERA Board Release Note

Mapping file for Revision 2
/Source/Templates/IAR/rev2
/Source/Templates/GCCl/rev2
/Source/Templates/ARM/rev2

*notice Please refer below documentation
http://documentation.renesas.com/doc/products/mpumecu/tu/tnrina001be.pdf

v3.0.1
(Aug 31, 2015)

Package Version : 3.0.1
Driver Version : 1.0.0
HWOS Version : 2.0.1

[Changes-1]
/Library/IAR/libos.a:
/Library/ARM/libos.a:
/Library/GCCllibos.a:
/Include/kernel.h:
/Include/system_RIN32M3.h:

- Modification of OS library and corresponding files.
[Changes-2]

/EtherCAT/GCC/scat_boot_iram.Id
/EtherCAT_SSC/GCC/scat_boot_iram.Id

/os_sample/GCC/scat_boot_iram.Id

- Remove unnecessary definition of linker file.

Vv3.0.0
(May 11, 2015)

[Changes-1]
/Library/IAR/libos.a:
/Library/ARM/libos.a:
/Library/GCCllibos.a:
/Include/itron.h:
/Include/kernel.h:
/Include/hwos/hwos_hwfnc.h

Modification of OS library and corresponding files.

[Changes-2]
Linker file of EtherCAT, EtherCAT_SSC, os_sample projecct
Mapping avoidance to a specific address.

[Changes-3]
/Source/Templates/GCC/startup_RIN32M3.c
-modify startup routine for GCC environment.

[Changes-4]
/Include/system_RIN32M3.h:
/Source/Templates/system_RIN32M3.c:
Add getversion function.

V2.15
(Feb 23, 2015)

[Appended]
/Source/Project/EtherCAT_SSC/CONFIG/Renesas_R-IN32M3-EC.xml
- Append Configuration File for EtherCAT Slave Stack Code Tool; Version="5.11"
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R-IN32M3 Series Driver/Middleware Set for R-IN32M3 TESSERA Board Release Note

[Changes]
/Source/Project/EtherCAT_SSC/RenesasSDK/main.c

- Change the include file for SSC Tool ver.5.11.

If use SSC Tool ver.5.10, change the include path in main.c.

V2.1.4
(Nov 25, 2014)

[Appended]
- Append MDK-ARM projects.

[Changes-1]
- "IAR_flashloader" supports serial flash device "M25P16" for "R-IN32M3-EC Lite"
Board.

[Changes-2]

/Include/RIN32M3_EC.h:
/Include/RIN32M3_CL.h:

- Add statistics register in EtherSwitch.

[Changes-3]

/Include/RIN32M3_EC.h:

/EtherCAT/main.c

/EtherCAT_SSC/main.c

- Change register name; Ox6A0(SIPPHYMD to PHYMD), Ox6A4(SIPPHYPUS to
PHYPUS)

- Add check PHY status before internal PHY reset.

v2.0.1
(Aug 26, 2014)

[Changes]
/Source/Project/EtherCAT/ESI/Renesas R-IN32M3.xml:
- Change the CoE Offline identify(0x1008).

[Fixes]
/Source/Project/EtherCAT/main.c:
- Fix the AL Control event Mask Setting.

v2.0.0
(Dec 26, 2013)

[New]
- Add "IAR_flashloader” for new board "TS-R-IN32M3-CL".

[Changes]
/Source/Library/*/libos.a:
- Change the how to initialize stack pointer for boot loader use.

/Source/Templates/system_RIN32M3.c:
- Add WDT settings for R-IN32M3-CL.
- Changed memory controller setting for several boards use.

[Fixes]

/Include/RIN32M3_EC.h:
/Include/RIN32M3_CL.h:

- Fix "CSIHNMCTLO" register address.

V15.1
(Sep 20, 2013)

[Fixes]
/Source/Project/EtherCAT_SSC:
- Fix linker configuration file, that doesn't use packing algorithm.

/Source/Project/eep_writer:
- Fix include paths.

V1.5.0
(Sep 13, 2013)

[Fixes]
/Source/Project/EtherCAT_SSC:
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- Fix invalid access before the base address pointer is set.

/Source/Library/*/libos.a:

- Fix the type of variable for mailbox driver.

- Fix volatile variables.

- Fix the return value of check of get_tid/iget_tid when interrupt context is used.
- Fix the way to call SVC instruction for IAR and GCC.

- Fix the return value of prcv_mbx when TA_MPRI attribute is selected.

[Changes]
/Include/system_RIN32M3.h:
- Chaned UART channel from 0 to 1 for evaluation board (2nd edition).

/Source/Driver/hwos:
- Remove source codes for HW-RTOS drivers.

/Source/Templates/IAR:
- Merge vectors_M.c to cstartup_M.c.

- Remove device configuration files for EWARM, RIN32M3.ddf, RIN32M3.mac,
RIN32M3.xml.

/Source/Project/EtherCAT_SSC:
- Available to ARM and GCC.

Others:

- Remove IAR_FlashWriter.

- Add compile option "--c99" to ARM compiler, and "-std=gnu99" to GCC compiler.
V1.1.4 [New]

(Jul 26, 2013) | /Source/Project/EtherCAT_SSC:

- Created for Slave Stack Code tools user.

[Fixes]

/Source/Templates/GCCl/startup_RIN32M3.c:

- Fixed the problem of uninitialized variable reference in case memory copy size
is under 3 bytes.

/Source/Project/EtherCAT:
- Delete setting of non-exist port.

/Source/Driver/hwos:

/Source/Library/*/libos.a:

- Fix max ID check.

- Fix the return value of dis_dsp/ena_dsp during CPU lock state.

- Fix mutex ID check in del_mtx.

- Fix the return value of cre_sem, when invalid maxsemcnt is selected.
- Fix the return value of cre_mtx, when invalid attribute is selected.

- Fix the return value of pol_flg, when invalid wait mode is selected.

All:
- Comment headder are fixed.

[Changes]
/Source/Middleware/eeprom:
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- Delete doxygen files in "eeprom" directory.

/Source/Driver/timer:
- One count timer function is enabled.

All:
- Change some descriptions in Makefile.

V1.0.0
(Apr 08, 2013)

First release
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6. Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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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. 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 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. Unused pins should be handled
as described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not

access these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

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.
Moreover, 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.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group but
having a different part number may differ in terms of the 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.

- Arm® and Cortex® are registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or
elsewhere. All rights reserved.

- Ethernet is a registered trademark of Fuji Xerox Co., Ltd.

- Additionally all product names and service names in this document are a trademark or a registered
trademark which belongs to the respective owners.
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8. Piease contact a Renesas Dectronics sales office for detalls 35 bo emdronmental matisrs such as the emvronmental compatibiity of each Renesas Blecironics product You are responesible for carefully and
‘sulliently Investigating applcabie laws and requiations that reguiate the Inclusion or use of confrolied substances, Incuding without limitation, the EU RoHS Directive, and using Renesas Elecinks
products In compllance with all these applicable laws and requistons. Renesas Secionics dsclams any and all Iablity for damages of losses DCCuITINg as 3 resuit of your noncompilance wilh applicable
laws and regUiESons.

3. Renesas Blecironics products and technaiogles shall not be used for of Incoporated Inf &y products or Systems whose manutacine, use, o sale |5 profibited under any applicable domestic: of foregn Laws
OF FEQUISTONS. You Shall comply WIth any applicadle Sxpor cOMNN Laws and reguiations DIOMGIgEtad and 3dminisenag Dy the govermments of any countries 3ssenting Junsdiction over Me partes of
‘fransaciions.

10. It Is the responsiility of the buyer or distibuior of Renesas Electronics products, or any ofer pary who distibutes, disposes of, or oihermse salls or Fansiers the product 1o 3 third party, to nosfy such third
party In advance of the contents and condltions s&f o In this document.

11. This OCUMENE SNGHl Mot be repnnted, RproaucGad oF GUDICELSd I STy 10N, I WhOIE OF IN P3r, WIout Dror wiTtten Consent of RENES3s ElRCImnis.

12. Piease coniact 3 Renasas Elecimnics sales offce I you have any guestons regarding e Information contained In this document or Renasas Elecimnics progucts.

(Mote 1) “Fenesas Secionics” as used In this document means Renesas Blecironics Corpo@Ton and also Includies it direcily or Indinecty controlled subsidiaries.

[Mote Z) “Renesas Secionics product{sf” Means any product developad or manufaciurad by of for Renssas Elecionics.
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