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Introduction

Computing the required stack size is a critical step for embedded developers to avoid wasting any additional,
unnecessary memory and ensuring stack overflows does not occur. Deciding how much memory to allocate for the
stack has always been a trial and error process.

This document explains the method of computing the user stack and system stack for application written in RI600/4.

Target Device
Applicable MCU: RX Family
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RX Family

How to Compute RI600/4 User Stack and System Stack

1. Guide in using this Document

This document aims to equip users with the technique of determining the required user/task stack and system stack for

RI1600/4.

Table 1 Explanation of Document Topics

Topic

Objective

Pre-requisite

Introduction to RI600/4

Explanation of user and system stack

Knowledge in RI600/4

Computing User Stack Size

Explains methods of computing user
stack size to be allocated

Knowledge in RI600/4

Computing System Stack
Size

Explains methods of computing
system stack size to be allocated

Knowledge in RI600/4

Reference Documents

Listing of documents that equip users
with knowledge in the pre-requisite

requirements

None
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RX Family How to Compute RI600/4 User Stack and System Stack
2. Introduction to RI600/4 Stack

In a program with R1600/4, there are two types of stacks defined: user stack and system stack. User stacks are allocated
for each individual task defined in the configuration file as shown in Figure 1. The size of user stack for each task is
also specified in the configuration file. System stack refers to the memory allocated for the kernel and various handlers.
The size of the system stack is also defined in the configuration file shown in Figure 1.

Caution will need to be exercised when allocating the sizes of the user stack and system stack. Allocating too much
memory will result in wasting of memory. Allocating too less will result in stack overflows, which can corrupt other
memory areas and typically trigger a program crash.

[ Setting User Stack | [Setting System Stack |
P
(" //Task Definition ) - o ™
/4 System Deflpition
task[1]{ systemi

name I Taskl Main; ¥
- = stack size = 300:

entry addr = Main Task(): LT

- - pricritcy = Z55;

stack =size = 30;

_— system IFL = 4;
priority =& tic nume = 1;
initial start = CN; LT .

) - tic deno = 1:
exinf = 0Ox0O: -

Vs b
. 7 e g

Figure 1 Setting User Stack and System Stack

3. Computing User Stack Size

User stack size of each task is calculated based on the following expression.

Necessary size of the user stack =a + p

Figure 2 Formulae for User Stack Size Computation

31 Calculating a

a denotes the size consumed by task entry function. This size can be computed using Call Walker. To measure the stack
size of a using Call Walker, either a stack information file (*.sni) or profile information file (*.pro) is required (Figure

3).
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Output List
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Figure 3 Linkage of each File in Call Walker
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RX Family How to Compute RI600/4 User Stack and System Stack

For the optimizing linkage editor to generate the stack information file, it is required to enable the “Stack information
output” option in HEW. Figure 4 illustrates how to select the option.

RX Standard Toolchain

Configuration : C.."C++] Assembly  Link/Library l Standard L\brary] F”BUELIL
|Release j Category : ’ﬁ

= @ All Loaded F'm|ecls

Miscelaneous options :

+-23 EI F0UCE hle
+- (2] C++ source file
+-[Z7]) Aszembly source file e
+-[Z1 Linkage spmbal fle (Lo memony use dunng Ilnkage
[ 1Displays total section size ¥

User defined options : Abzolute/R elocatable/Librany ﬂ

Optionz Link./Library :

-map= $[CDNFIGDIH]\$[PHDJECTNAME]bls -hioprelink A
nodebug -rom=0=R.D_1=R_1.0_2=R_2- nomessage

¢ IS list=" $[EDNFIGDIH]\$[PF|DJEETNAME] map" v
oK | Cancel |

Figure 4 Enabling Generation of Stack Information File

Upon the compilation of the project, its corresponding stack information file (*.sni) will be generated shown in Figure 5.

Project_w_RIG00, abs
= Project_w_RIs00.bls
J F‘ru:u]ect w_RI&00,map

n:aJ Project_w FLIEuEIEI =ni

Figure 5 Stack Information File

The stack information file is then loaded into Call Walker by choosing [File]->[Import Stack File...]. Figure 6 provides
a screenshot of the Call Walker with the loaded stack information file.
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Figure 6 Call Walker with loaded Stack Information File

To identify a of individual task, user may refer to the numerical value append next to the task function name. User may
choose to view the required or used size of individual task. Figure 7 shows the required a stack size of task
“ Main_Task1 (72)” is 72 bytes.
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File Edit BUETN Tools Help
[ g | w Tookar [ dh M gt
w Status Bar
Standard | g adi. .. yw HE WE -
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v Show Simple Symbols

L e
= . o

] Project_w_RI&00.cal - Call Walker,
File Edit View Tools Help
D dE a8 % 2 o | #h M o |58 F F

Standard Library Wersion :| Standard_library_HE_WE j

(RTO% 4 :] ﬁ S',-'mbol |
_HardwareSetup
jiwign, =R (12 InitialiseDisplay
+-[{¥ _InitialiseDisplay {36 ) [C7] _Displaystring
‘P _DisplayString (43 )
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P ska_cye (00 u{n;s - "
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Figure 7 o Stack Size of “Main_Task1”
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RX Family How to Compute RI600/4 User Stack and System Stack
3.2 Calculating B

B defines the task context size. The size of B is dependent on the system.context defined in the configuration file (Figure
8).

system {
stack size =|{1) System stack slzef;
priority =|{2) Maximum value of task p:io:ityh
system IPL = |(3) Eernel interrupt mask level|;
message pri =|{4) Maximum value of messags p:io:ityh
tic deno = [(5) Time tick denominator];
tic nums — PF\ Toime t3ick r“me:ato:h

@T = [(7) Task context :egi_.ED

Figure 8 Defining B in Configuration File

User has eight options to choose from for the system.context entry. And each option will represent a different value of p.
Figure 9 shows the respective options and its corresponding task context size.

system.context Task context size (bytes)
NO 68
FPSW 72
ACC 76
FPSW.ACC 80
MIN 44
MIN,FPSW 48
MIN,ACC 52
MIN,FPSW.ACC 56

Figure 9 System.context and corresponding Task Context Size

Figure 10 shows the definition of task context size to be 80 bytes.

/f System Definition
=ystemf
stack size = 10zZ4
priority = 10;
system_IPL = 4;:
message_pri = 1;
tic_deno = 1:
tic =17
context = FP3W, ACC;
b

Figure 10 Example of a System.context Definition
The user stack size for task “Main_Task1” can therefore be computed at 152 bytes (72+80). Take note 152 bytes is the
minimum size that will be used by task “Main_Task1”.
4. Computing System Stack Size

The system stack size can be computed based on the following expression.

Necessary size of the system stack =u + {Z[ﬂi} + v

Figure 11 Formulae for System Stack Size Computation
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4.1 Calculating a

a denotes the maximum size among the service calls used. Figure 12 provides a sample table listing of the system stack
size for respective service call. The value a depends on the kernel version.

Service Call System Service Call System Service Call System Service Call System Service Call System Service Call System
Stack Size Stack Size Stack Size Stack Size Stack Size Stack Size
((®).(€)) ((b).(€)) ((b).(€)) ((b).(€)) (®).(C)) ((®).(C))
act_tsk 24 ms_tsk 24 iref flg 24 unl_mtx 56 ref_mpl 24 unl_cpu 24
jact_thk 24 iz =k 24 md_dtq 36 ref mtx 24 iref_mpl 24 unl_epu 24
can_act 24 ram_tsk 24 pand_deq 32 md_mbf 44 zet_tm 24 dis_dsp 16
ican_act 24 fram_tsk 24 ipsnd_deg 52 pand_mbf 44 izet_tm 24 ena_dsp 24
sta_tsk 24 fram_tele 24 tmd_dtq 40 ipmd_mbf &0 get_tm 24 ms_ ot 24
ista_tsk 24 ifram_tsk 24 famd_dtq 32 tnd_mbf 44 iget_dm 24 me_loc 24
ext_tsk G4 dly_wk 24 iffmd_drq 52 rev_mbf 56 sra_cye 24 ms_dsp 24
ter_tsk 132 sig_sem 44 rev_deg 32 prev_mbf 56 ista_cye 24 ms_dpn 24
chg pri 36 isig semn 60 prev_deg 32 mev_mbf 56 stp_cye 24 wata_knl 52
ichg pri 52 wal_gem 32 iprev_deg 52 ref_mbf 24 istp_cye 24 ivsta_knl 52
get_pri 24 pol_sem 24 rev_deg 32 iref_mbf 24 ref_cyc 24 ways_dwm 16
iget_pri 24 ipol_sem 24 ref drq 24 get_mpf 48 iref cye 24 iveys_dwm 16
ref_tsk 28 twral_sermn 36 iref drq 24 peet_mpf 36 sta_alm 24 chg_ims 28
iref tsk 28 ref_semn 24 nd_mbzx 40 ipget_mpf 36 ista_alm 24 ichg ims 16
ref ter 24 iref sem 24 imd_mbx 56 tget_mpf 48 stp_alm 24 get_ims 1]
iref tst 24 set_flg 48 rev_mbx 32 rel_mpf 36 istp_alm 24 iget_ims 4
slp_tsle 24 izet_flg G4 prov_mbx 28 irel_mpf 52 ref_alm 24 ret_int 32
tlp_tsk 24 clr_flg 24 iprev_mbx 28 ref_mpf 24 iref alm 24 ref wer 24
wup_tsk 40 iclr_flg 24 wrev_mbx 36 iref_mpf 24 rot_rdq 24 iref wer 24
iwup_tsk 52 wai_flg 44 ref_mbx 24 get_mpl 96 irot_rdq 24 wrst_dtq 48
can_wup 24 pol_flg 24 iref_mbx 24 pget_mpl 112 get_td 24 wrst_mbx 24
ican_wup 24 ipol_flg 24 loc_mox 40 ipget_mpl 112 iget_dd 24 wrst_mbf 48
rel_wal 116 twai_flg 48 ploc_mtx 24 tget_mpl 96 loc_cpu 16 wrst_mpf 48
irel_vwrai 132 ref_flg 24 tloc_mtx 44 rel_mpl 108 floc_epu 16 wrst_mpl 68
Figure 12 System Stack Size of RI600/4 Service Calls
4.2 Calculating Zi

>Bi defines the total size consumed by the interrupts and system clock handlers across the different priority levels. For
multiple interrupts in the same priority level, the maximum size among the handlers is chosen. Below depicts a scenario

on how to calculate Zfi.

A Project_w_RI600.cal - Call Walker
File  Edit

D E & B %
Standard Librany Wergion :| Standard_librany HE_WE

Wietw  Tools  Help

[

B4 gl |

B=1ES

w7

= "ﬂff _AlarmFlash_almz (56 )
V?- wup_tsk (52
+-MI05 ShopwwatchCount_Cycd (56 )
¥ 'ﬂfﬁ _AlarmSetup_Alml (56
+- I8 wschUpdate_Cyel (56)
+ W05 | FDFlicker_Cycd ()
+ W10 Swi inh7z (88
J|For Help, press F1

Ry ¢ vg_sen -
Bs BT il kst B T amk
s B Wl charige
B Bl Search Memfres e
ﬁs BT imit Wit
Bs| _ FI_rplsearch 4
Ba| _R1_chik_rel_mpl (4
bk (4
el Alritialise | 4
'nl"’ &l E WO ERE

Sl 5

| Symbol ~

TS Main_Taskl

{3 _swz_inh73

B0S ModeFunc_Taskz

{3 _LcdshowdDigHes:

_ RI sys_ext_tsk

_ RIinit_heap

_ RI_sws_skp_alm

_ RI_sws_ska_tsk

_ RI_gueChkandsrch

_ RI_change_one_block

__RI_getmem

_ RI_SetuseFlag

_ RI_svs_dis_dsp

__PI_kernel_get_num_mp ¥
>

R600 Fi

Figure 13 A Scenario of Computing System Stack
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As shown in Figure 13, there are

e 2 alarm handlers (i.e. “ AlarmFlash Alm2” and “ AlarmSetup Alml”)
e 3 cyclic handlers (i.e. “_StopWatchCount Cyc3”, “ WatchUpdate Cycl” and “ LEDFlicker Cyc4”)
e 1 OS-dependent interrupt (i.e. “ SW1_inh72”)

Therefore, Bi can be computed as shown in Figure 14.

Zpi

= stack size of “©_SW1 _inh72” +

max {€2 + max (stack size of *_AlarmFlash_Alm2”, stack size of “_AlarmSetup_Alml™),
€l + max (stack size of “_StopWatchCount_Cyc3”, stack size of “* WatchUpdate Cycl™,
stack size of “ LEDFlicker Cyc4”)}

=88+ max {104 + max (56, 56), 104 + max (56, 56, 8)}
=88+ max {104 + 56,104 +56}
=88+160

= 248 bytes

Figure 14 Computing Xi

4.3 Calculating y

vy denotes the summation of size required by the system down routine and 40bytes. The v for Figure 15 can be computed
to be 44 bytes (4+40). If no system down routine is used, vy is zero.

‘[HE] KL _DEQH (1)

[Ag] _RI_sys_iwup_tsk {0

Figure 15 Size of System Down Routine
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5. Reference Documents
User’s Manual

e RI600/4 V.1.00 User’s Manual
e Compiler Package Application Note Call Walker

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

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

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

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to al MPU/MCU 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 accord 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 LSl 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 an MPU or MCU 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.




Notice

1. 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 i with a Renesas El sales 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.

2. 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.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. 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 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.

5. 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. You 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

prohil under any i domestic or foreign laws or regulations.

6. 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.

7. 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 electronic appliances; machine tools;
personal electronic equipment; and industrial 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; equipment; i P ; nuclear reactor control systems; medical equipment or systems for life support (e.qg. artificial life support devices or systems), surgical

implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially 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.

9. 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.

10. 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 r iance with i laws and ions.
11. This document may not be 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, 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.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH

Arcadiastrasse 10, 40472 Dusseldorf, Germany
Tel: +49-211-6503-0, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898

Renesas Electronics Hong Kong Limited
Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044

Renesas Electronics Taiwan Co., Ltd.
7F, No. 363 Fu Shing North Road Taipei, Taiwan, R.O.C.
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Lid.

1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632

Tel: +65-6213-0200, Fax: +65-6278-8001

Renesas Electronics Malaysia Sdn.Bhd.

Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics Korea Co., Ltd.

11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea

Tel: +82-2-558-3737, Fax: +82-2-558-5141

© 2010 Renesas Electronics Corporation. All rights reserved.
Colophon 1.0



