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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of 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.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may 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.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, 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, please evaluate the safety of the final products or system
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. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




1RENESAS APPLICATION NOTE
R8C Family

How to use Data Queue in place of Mailbox

Introduction

MR8C/4 is a LITE version of MR30/4. Its evolution resulted from the requirement of achieving small memory footprint
suitable for implementation on R8C family devices. Therefore, few modules of MR30/4 are not included in MR8C/4.

One such module is “Mailbox”.

This document aims to compare the differences between “Data Queue” and “Mailbox” modules, explains and
demonstrates the process of using “Data Queue” to fulfill the functionality of “Mailbox”.

Target Device
Applicable MCU: R8C Family

Contents
1.  Guide in uSiNg thiS DOCUMENT .......ueiiiiii it e e s re e e e e e s s et r e e e e e s s aatereeeeaeeessnnnrnreees 2
2.  Comparison between Data Queue and MailbOX ..........c..uviiiiiiiiiiiiiii e 3
3. Conversion of Mailbox Module to Data Queue Module ... 4
4, REfEreNCE DOCUMENES.........uiiiiiiii e e e it e e e e e s e e e e e e et e st e e e e e e s saasateeeeeeeeeesassnsbeaeeeeeeesaassnrrreeeeeeas 8

RES05B0011-0100/Rev.1.00 January 2010 Page 1 of 10



z R8C Family
u EN ESAS How to use Data Queue in place of Mailbox

1. Guide in using this Document

Exclusion of “Mailbox” module in MR8C/4 might bring some amount of inconvenience to users who are versed in
using it. This document aims to explain the workaround solution of using “Data Queue” module to replace “Mailbox”
module.

Table 1 Explanation of Document Topics

Topic Objective Pre-requisite

Comparison between Data  [Perform a point by point comparison

Queue and Mailbox between Data Queue and Mailbox MR8C/4 and MR30/4

A step by step implementation of Data

Queue in replacement of Mailbox MR8C/4

Conversion Procedure

Listing of documents that equip users
Reference Documents with knowledge in the pre-requisite  |None
requirements
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2. Comparison between Data Queue and Mailbox

Data Queue and Mailbox are two almost similar methods in performing data communications between tasks. The
differences between both modules are dependent on the type of RTOS. Based on MR30/4, functional behavior of
Mailbox is explained in Figure 1. Figure 2 provide the functional description of Data Queue in MR8C/4.

2.1 Functionality Description of Mailbox

A Mailbox is an object used for synchronization and communication by sending or receiving a message placed in a
shared memory. A Mailbox has an associated message queue for storing sent messages and a wait queue for receiving
messages. A task sends a message and places it in the message queue identified by an ID number. A task receives a
message from the Mailbox and removes it from the message queue. Tasks requesting for messages will be put in the
Mailbox’s wait queue if Mailbox is empty.

1)
000
sz {1} A shared memory comprising of three messages
000 are created.
Message 2
0x700 T e—
(2) (3 (2} Task 1 send message 1 to Task 2 by sending
0300 starting address of message 1; 0x500.
. St (3) Task 2 receive the starting address of message 1
from Task 1 and retrieve the message data from
and_mhx g rev_phx the shared memory.
{Message 1} {Message 1}

Figure 1 Functional Description of Mailbox Module in MR30/4

2.2 Functionality Description of Data Queue

A Data Queue is an object used for synchronization and communication by sending or receiving one word message;
data element. A Data Queue has an associated Data Queue area for storing sent data elements. A task sends a data
element by placing it in the Data Queue identified by a specified ID number. A task receives a data element and
removes it from the Data Queue. If a Data Queue is full, tasks sending data element will be put in send wait queue.
Conversely, if a there is not data element in the Data Queue, tasks requesting data element will be put in receive wait
queue.

2)

Empty , {1) Task 1 send Data 4 to the data queus.

l— =

e
2

Data 2 & 3) (2) Task 2 retrieve Data 1 from Data Queue,

—

1) Data 3 : rev_idtg

snd_dtq - {Data 1} {3) Data queus move the data up one slot as Data 1

Empty in the top of the queus is retrieved by Task 2.

{w -
FIFO

Figure 2 Functional Description of Data Queue Module in MR8C/4
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2.3 Comparison between Mailbox and Data Queue
Figure 3 below describes the difference between Data Queue of MR8C/4 and Mailbox of MR30/4.

‘ MAILBOX ‘ DATA QUEUE ‘

Characteristics

. Perform data communication Perform data communication
Function
hetween tasks hetween tasks
Data Type otarting address of a message Actual data

Capacity limit of 5535 and Data

Data Size Limit | Mo limit size firit of 16 bits

Transfer Order  FIFO/ PRI FIFD
Task Behaviour Tasks ﬁ.mlllnnt be kept waiting for  Tasks goes IHTD.WEII'[ statellf ;iata
transmission queue is full during transmission

amall overhead because only the
message storing address is
transferred

Mo lirmitation on the message
amount because the messages
are managed by using a link list Mo share memory required
A large amount of message can be

sent

Message size limit at 2 bytes
{small owverhead)

Advantages

A large amount of message cannot
Disadvantages | Shared memory must be prepared  be sent because the message size
is fixed

Figure 3 Comparisons between Mailbox & Data Queue Modules

R8C family devices have lower on-chip memory capacity as compared to M16C/60 series devices. In additional, R8C
Family devices are more suited for simpler application deployment as compared to M16C/60 series devices. As such,
requirement of allocating a shared memory by Mailbox module will be inappropriate for implementation on R8C
Family device. With inclusion of only Data Queue module in MR8C/4, it is more than sufficient to meet the
requirements by R8C family devices.

3. Conversion of Mailbox Module to Data Queue Module

The main disparity between Mailbox and Data Queue modules are the information transmitted between two tasks.
Mailbox transmits the starting address of the message in the shared memory whilst Data Queue transmits the actual data
of the message. However, Data Queue can be configured to function as Mailbox by transmitting only the starting
address of the message if proper synchronizations are enforced.

Figure 4 provides a simple example of how Mailbox module of MR30/4 can be implemented. Two methods of utilizing
Data Queue module to achieve the functional objective of the Mailbox module are illustrated as well in Figure 5 and
Figure 6 respectively. The latter method is a workaround solution of overcoming the limitation in Data Queue module.
Both methods discussed are feasible solutions and selection of either method to employ is highly dependent on users’
requirements.
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fiinclude <itron.h:r

#include <kernel.h>

#include "kernel id.h'

fiinclude <stdio.h> (1}
#include "M3ITMR3O0 RTOI.h™

finclude ”sfr_razg.h"

#include "typedefine.h” otch &
=0 N A
typedef struct fifo user msgi Name [v,l“ -
T_HSG' L _m3g; = B g_fifousermsg 1 0x00070 )
unsigned short data:r = [ (o] 1 0x000740 )
yFIFQ TUIER M3G; ® Bt =g { Dx000740 )
- - [ data H'1234 [ Ox00078Z
, | l [
FIFO USER_M3G g fifousermsg[l0]: T2 ]\ Wakchi J waiche J, Weldha J, Wt [
ER ercd;

woild Taskl (VP_INT stacd)
1

g _fifousermsg[0] .data = 0x1234; {2)

ercd = snd wbx (ID Moxl, (T M3G *) &g fifousermsg[O0]] ;

if f{ered == E_OK)

{ RE|E XD

act tsk(ID TaskZ): Keme Value

; B B ER |

1 ~ [ wtakid H'O00Q ( Ox000972 H
- pk_mag Ox0780 ( Ox000974 }

woid TaskZ (VP INT =stacd) i|! et e L e it T k|
| L

T EMEX pk rmbx:
ercd = ref mbx (ID Mbhxl, &épk rmbx) :
act_tsk(ID_ Task3):

woild Task3 (VP_INT stacd)
‘ (3
FIFO USER_M3G * msgpt:
ercd = rov whx (ID Moxl, (T _M3G *7%) &msgpt) ;
asm ["NoR™) ;

} RE|E S %P2
Kame Velus
E-E P D780 {1 050009601} |
E-B + { 02000730 ]
E-F T pag { 0000780 )
B gata H'1234 [ OxDOOTEL )

| I |
ij_»j'llwauhl A WeehE B Watehd J owateha .

Figure 4 An Example of utilizing Mailbox Module of MR30/4
As shown in Figure 4 above, operation can be described as below:

1) The message “g_fifousermsg[0]”” was sent to the mailbox “ID_Mbx1” by Task1.

2) Pointer to the message packet shown that starting address (0x0780) of message “g_fifousermsg[0]” was sent to
mailbox “ID_Mbx1”.

3) Task3 receive starting address of message “g_fifousermsg[0]” and retrieve data “0x1234” from the shared
memory location at “0x0780”.
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3.1

Method 1: Data Queue Module Implementation without Share Memory

This method illustrates the employment of using Data Queue module to send the actual data from one task to another

without the usage of a share memory. In this method, user is imposed with the limitation of Data Queue module in
terms of capacity and data size.

f#include
f#include
f#include
f#include
f#include

ER ercd:;

<itron.h>
<kernel.h>
"kernel id.h"
"zfr r8zZ5.h"
"typedefine.h"

woid Taskl(VP_INT stacd)

{

VP _INT g Drg3endData;
g _Dtglendbata = 0x1Z34;

ercd = snd dog(ID Drtgl,g DrglendData)
[ercd == E OK)

if
i

sta tsk(ID Taski):

b
b

woid Task:z (VP_INT stacd)

{

VP_INT g DrtgRecData;

ercd = rov _dog(ID Drtgl, &y DogRecData) ;

asm | THNOoPT) ;

Value
H'1234 [ Ox000998 }

o DEgREcDAtA

1] I 3
A [k [y wraneb g wetehE R Watehd b owatehd [

Keame Value

g Dtg3endDabsa

| I |
ij_rﬁwu:hl Aosteh: B Watehd b owatehet [ :

Figure 5 Data Queue Module Implementation without Share Memory in MR8C/4

As shown in Figure 5 above, operations can be described as below:

1) The message “g_DtgSendData” carrying the actual data value of (H’1234) was sent to the Data Queue
“ID_Dtql” by Task1.

2) Task2 receive message data (H’1234).
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3.2 Method 2: Data Queue Module Implementation with Share Memory

This method illustrates the attempt of using Data Queue to emulate the functional operation of Mailbox. In this example,
share memory is created to store the data. Data Queue module is being used to send the starting address of the data
location in the share memory. Using this method, limitation on capacity and data size can be overcome.

finclude <itron.hs>
finclude <kernel.hs
#include "kernel id.h"
#include "sfr r8Z5.h"
#include "typedefine.h"

typedef struct user dataf
unsigned short data;
}USER_DATA:
(1)

USER_DATA g Data[10]:

ER ercd:

RE B X5 @
woid Taskl (VP_INT stacd) Heme Falue
{ ol o DtoZendData [

WP_INT g Dtg3endData:
1l | »|
Ak owatchl 4 watche f wistehs R Watthd f

o Datal0] .data = 0x1Z34;
g_Dtglendbata = (VP_INT) &g Datal0]:
ercd = snd dog(ID Degl, g DrglendData) ;
if (erecd == E OK]
{
sta tski(ID_TaskZ):;

H

¥

wvoid TaskZ (VP INT stacd)
i
WP_INT g DtgRecDatar
VP _INT *g_TaskZData;

ercd = rev_dogiID Degl, &g DtgRecData) : (2)
g Taskz2Data = (VP_INT*) g_DtgRecDatsa;
asm (| "WNoOP™) ;

RE|E S X D

Kame l\l'aJ.uE
—R g DtgRechata H'OTAD | Dx00009e }
E-B g TaskiData Ox0780 | 0x00002c }

H!1234 { Ox000730° )

| I
i]_rl‘llwa:hl A Westche A Wekehd b watchdt f

Figure 6 Data Queue Module Implementation with Share Memory in MR8C/4
As shown in Figure 6 above, operations can be described as below:

1) The message “g_DtgSendData” carrying the starting address of the data structure “g_Data[0]” was sent to the
Data Queue “ID_Dtql” by Taskl1.

2) Task2 receive message data (H’0780) and retrieve the data (H’1234) be referencing to the starting address of
(H’0780).
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4. Reference Documents

User’s Manual
¢ MR8C/4 V1.00 User’s Manual

The latest version can be downloaded from the Renesas Technology website
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Website and Support

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

Inquiries
http://www.renesas.com/inquiry
csc@renesas.com

Revision Record

Description

Rev. Date Page Summary

1.00 Jan.01.10 — First edition issued

All trademarks and registered trademarks are the property of their respective owners.
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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any intellectual
property rights or any other rights of Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out
of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com)

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in light
of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products
are not designed, manufactured or tested for applications or otherwise in systems the failure or malfunction of
which may cause a direct threat to human life or create a risk of human injury or which require especially high
quality and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare,
combustion control, aerospace and aeronautics, nuclear power, or undersea communication transmission. If you
are considering the use of our products for such purposes, please contact a Renesas sales office beforehand.
Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect to
the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions.
Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or
damage caused by fire in the event of the failure of a Renesas product, 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 applicable measures. Among others, since the evaluation of microcomputer
software alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas products
are attached or affixed, the risk of accident such as swallowing by infants and small children is very high. You
should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.

© 2010. Renesas Technology Corp., All rights reserved.
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