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12.

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.




LENESAS APPLICATION NOTE

M16C/5LD and 56D Groups

How to Determine Reset Source

1. Abstract
This document describes an application example for discriminating between a cold start and warm start using the
RAM. When determining a warm start, discriminate the reset source using the Reset Source Determine Register.
2. Introduction

The application example described in this document applies to the following microcomputers (MCUs):

* MCUs: M16C/5LD Group
M16C/56D Group

This application note can be used with other M16C Family MCUs which have the same special function registers
(SFRs) as the above groups. Check the manual for any modifications to functions. Careful evaluation is
recommended before using the program described in this application note.
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M16C/5LD and 56D Groups
RENESANS P

How to Determine Reset Source

3. Resets

Table 3.1 lists the Reset Types, Figure 3.1 shows the Reset Source Determine Register, and Table 3.2 shows the Bit
Values in the RSTFR Register after Reset.

Table 3.1 Reset Types

Reset Name Source
Hardware reset A low-level signal is applied to the RESET pin.
Power-on reset The rise in voltage on VCC
Voltage monitor O reset The drop in voltage on VCC (reference voltage: Vdet0)
Voltage monitor 2 reset The drop in voltage on VCC (reference voltage: Vdet2)
Oscillation stop detection reset A stop in the main clock oscillator is detected.
Watchdog timer reset The watchdog timer underflows.
Software reset Setting the PMO3 bit in the PMO register to 1.
b7 b0
0 Reset Source Determine Register (RSTFR)
N — Reserved bit

If necessary, set to 0. The read value is undefined.

boobmmmee- HWR Hardware reset detection flag
i 0: Not detected

H 1: Detected

1

]

R SWR Software reset detection flag

0: Not detected
1: Detected

""""""" WDR Watchdog timer reset detect flag

0: Not detected
1: Detected

______________ — Reserved bit

If necessary, set to 0. The read value is undefined.

| TTTmmsssssssssses LVD2R Voltage monitor 2 reset detection flag

i 0: Not detected
! 1: Detected
1
1

"""""""""" OSDR Oscillation stop detection reset detection flag

0: Not detected
1: Detected

gy g gy Syl o

—_ Reserved bit

If necessary, set to 0. The read value is undefined.

Figure 3.1  Reset Source Determine Register
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How to Determine Reset Source

Table 3.2 Bit Values in the RSTFR Register after Reset

RSTFR Register Bits
Reset
OSDR LVD2R WDR SWR HWR

Hardware reset Not changed 0 0 0 1
Power-on reset 0 0 0 0 0
Voltage monitor O reset 0 0 0 0 0
Voltage monitor 2 reset 0 1 0 0 0
Oscﬂla}tlon stop 1 0 0 0 0
detection reset
Watchdog timer reset 0 0 1 0
Software reset 0 0 0 1
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4. Application Example

After reset, read the 256-byte cold start/warm start decision data (hereafter referred to as decision data) assigned to
the RAM area. If the read decision data is undefined, it denotes the cold start (power source is turned ON)
condition. If the decision data is written, it denotes the warm start condition.

Set the test_bss section and assign variables to be used. In the test bss section, RAM is cleared only when in the
cold start condition.

In this sample program, the test bss section is assigned to the 000400h address.

Figure 4.1 shows the Application Example of Section Assignment.

000000h

SFRs

000400h —

test_bss_NE .
Add new sections of the sample program.

000500h
test_bss_NO
000502h =

FirmRam_NE RAM for firmware (with E8a)

data_SE
bss_SE
data_SO
bss_SO
data_NE
bss_NE
data_NO
bss_NO

Sections generated automatically

Figure 4.1  Application Example of Section Assignment
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4.1 Application Example Operation

Read the decision data and clear the RAM in the test bss section when in the cold start condition.
Then, the number of times to reset and the value in the RSTFR register are output to the port.
Figure 4.2 shows the Main Program Flowchart.

main

C I

)

| prc2 « 1

| Write enabled to the PACR register ()

| Set PACR register

| Set bits PACR2 to PACRO in the PACR register to select the number of pins.

mcu_init()

CPU initial setting

Set main clock with no division.

peripheral_init()

Peripheral function initial
setting

Initialize the reset source determine register value and the port that outputs the number of
times to reset.

i0

| Initialize the number of times to determine.

[P
d

Read 256 bytes ?

<

No

- No (warm_start[i] = i)
Equal to decision data ? |

Yes (warm_start[i] # i) | i+

ram_clear()

Clear RAM
]

Clear the RAM in the test_bss section when in a cold start
condition (clear the number of times to reset).

<

| reset_times ++

| The number of times to reset + 1.

RESET_TIMES_OUTPUT
<« reset_times

Output the number of times to reset to the port.

| RSTFR_OUTPUT « rstfr

| Output the reset source determine register value to the port.

| i< 0

|  Initialize the number of times to write.

le
l

Wrote 256 bytes ?

Yes

Note:

No

Wait until reset is generated. I

1. The PRC2 bit becomes 0 (write disabled) by writing to an SFR area after the PRC2 bit is set to 1 (write enabled) by a program.
Set registers protected by the PRC2 bit, using the next instruction after the PRC2 bit is set to 1. Do not generate any interrupts or
DMA transfers between these two instructions.

]

| warm_start[i] « i
I

| i+ |

| Write the decision data.

Figure 4.2 Main Program

Flowchart

REJ05B1367-0100/Rev.1.00
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4.2 Section Setting

When declaring variables without assigning a value to them, a compiler usually assigns them to the bss NO and
bss_NE sections, and clears the sections to 0.

In this sample program, assign the variables for use to the test bss section made by user.

This section describes the program section setting. Refer to the C Compiler User's Manual for details of the
section.

As shown in Figure 4.3, the Section Name is comprised of the section base name followed by an attribute.

Section base name_attribute

Figure 4.3  Section Name

Table 4.1 Section Base Name
Section Base Name Contents
data Store data with initial values.
bss Store data without initial values.
rom Store data specified by character strings, #pragma ROM and const modifiers.

Table 4.2 Attributes

Attribute Meaning Corresponding Section Base Name
| Section to hold the initial value in data data
N near attribute data, bss, rom
N/F/S F far attribute
data, bss

S SBDATA attribute
E Even-sized data

E/O data, bss, rom
(e Odd-sized data

RAM is cleared using the start-up program as follows:
* Initialize the data near area.

bss_NE, bss NO, bss_SE, bss_SO sections are cleared to 0.
Also, the initial values in the ROM areas (data NEI, data NOI, data SEI, data SOI) are transferred to
RAM (data_NE, data NO, data_SE, data_SO).

* Initialize the data far area.
bss FE and bss_FO sections are cleared to 0.
Also, the initial values in the ROM areas (data_FEI, data_FOI) are transferred to RAM (data_FE,
data FO).
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4.3 Section Setting in HEW

This section describes the method for setting sections in HEW. In the section, “C source startup Application” must
be selected when creating a work space.
The test_bss section is already set in this sample program.

(1) Display the Map window. Select MAP from the View pull-down menu.

T0TINE) BME FA0 BRREW UMD FAMD OUEIW Deee ANIE)

= Default] deskion

D@L g o =30 [Debug v| |SessionM16C_EBa_SYS *| | 7
@1_ I '{_]b’{?'-'-:*i'"?c _ 5‘ @ ﬁ @ E E
Cirl= £|
o e | 3 &
. rjjuﬁhm-f-}mw-uﬂrm CtrleShifi+K EJQ
1 &3 C sourcd 7. Y- | EJ S | w-2 |
) firmg 56
% firm | o f 57 unzigned char reset_tines; j
BE 5! = u 1]
I% :’e"’t L az—san- Al 59 [ Btk 8 B B Rk B Rk
) heap| 1 e WAIN
4] iite & EFELD CitrbD E1 BB R A B R R R
B tpri B2 vold main{void){
2] reset CPUE 4 &3
— B E4 mou_init{);
S ETEI rjil; SUFILGE » gg peripheral _init(};
- Ly
Dom  3-r g Il R
 Ewjects [HT _ 5% ; '
M H5745005 ’ 70
.:J_ 71 resel _inestt;
RTOSE L4 T2 RESET_TIMES_QOUTPUT = reset_iimes
= 73
i i T4 RETFR_ODUTPUT = reifr:
Eéa firmware version “1.10.00.0007 A Th
Connected 76 owr = 13
17
i while(l):
] i
1]
81 [ atbhtskh g 8 b 5 B Rk 8 B bk
82 I HCU Initialize
g3 7 R e R e
54 vold meu_init{vold)
85
| 46 prer = 0x03; -’L :I
W 4 _pi
£ 3 Tl
[ * T Buid }\Debug f FndinFies 1 J, FindinFies2 J Mamma T | oo MASDNGA
Fudr s PR E L Read-virite 138/140 i

(2) Select “Map Section Information” from the type of maps. Use the same procedure to select “Map

Symbol Information”.

Fo 7 HM0O ZR
Fad AN OK
IMap en:tu:un Information LJ o )0
Map Section Intormation PR te—
{Map Symbol Information
REJ05B1367-0100/Rev.1.00 December 2009 Page 7 of 17
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(3) Click the “Edit Mode” button to edit the section name.

Eﬁ}rjjl]ﬁh}{}i}{}i_src - High-performance Embedded Workshop ~ [rjj0BbXXXX sre.c]

& 7efip REQ FRW T0ZMD EMEE TSR ERREY V-0 AN MUFW Devee ANTH - F X

e 2| a © i i |[Debua v |[SessionM16C_EBa_SYS v] | 72
(B0 8 z WM EH|(EEDEREHFED - AHE B F 3
: 2| x]
' Al 1= &
=I5 riilShXoo sre | = -
= © sowrce file fri. | W= | EL S | W=2 |
1] firme 6 ) j
2] firm rame i 57 unsigned char reset_tines:
= Tt 1
Eproiects [ B Terpes | 23 Nevins = et 59 SRR B 8 B R B R
raects [ B oo gk | [ et | £D s wAIN
£ 7 b A 8 R ks R
SE 34 vaid main{void){
- 53 53
attibend B e A [t @ LM Ed meu_initd);
Eéa firmware version "1.10,00.000" ~ Eg eeripheral _init();
EanrsrmG R7 PFC pwr == 031 |
o g | i
> -
: ] e
Edit Mode button 7 T FndinFles2 | Mamo J1|| <2 HRRROX..
v
1@ > % e |EE 6 0
= PEET—Fr section setting | Wemwe |Starl: Address - | End Address 2
=l ga 000400 " | FicwiRam NE 000400 00047F
+ 38 PirmRam NE,dats SE,bss_SE,data_S0,bss__ |bss_NO 000480 000480 3
el | 3 L | by
x| b
18 @
= &l Link map list ~ | Hame Start Address End Addres: ©
E“a [000400 - OD04YF] : FirmRam NE i _SB ooo400
EE. [000480 - 0004807 : bss NO __workram ooo400 ooo4vE
g4 [0DD480 - DOD4BO] : data SE Rl pacasn OOAADL, s
5] il = -
RET-FOIE LTSS tﬁ Defauit] deskiop Read-write 138140 2

REJ05B1367-0100/Rev.1.00

December 2009
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(4) Click the “Add Section Group” button to add “test bss NO”.

[ tirme
firim rame

| [sessionh16C_EBa_5YS =] |
EI]- T!-- T{;} 't? {‘F' -’::-.: L. e

Erme @nm=

" Drrsjeck rE:Templ?dez

< avigaion Test |

olot AL AT Q1812 B2

Eéa firmware version “1,10.00,000

a6

3

=k
| e ==
= =2
|
|| [aE. v=[elsm [u-a |
- unzigned char reset_tines; Z'
[ dbbet Rk koA R R
S8 MAIN
B R R R R R
SEiE | vold mainfvoid){

cu_init{);:
eripheral _init(}:

Connected 124350 A ’Tl F{ opur =20 3 Jﬂ
i tesi bes NO L2
| Add Section Group button| | [tstbss. TOTE
- b0 f, FindinFies 1 j Fi
b4 '_ | r r [
oI %% #|EE S B E
|||= &8 Linker section setting A | Hawe | Start Address « | End Address s
= g 000400 = | FirmRem_NE 000400 000478
+ 38 FirmRam NE,data S5E bss_3SE,dsta S0.bsa__ |bhss_NO Ooo4go0 0o04s0 "
[l | I L i | >
E “
& @
= 5 Link map list A | Hame Start Address = End Addres;
& [000400 - 0OD47F] : FirmRam NE =l =w 00o4ano |
& [000420 - 0OO04BO] : hzs Ko __ workram 000400 000477
& [0004B0 - DO0480] : data SE SRS DOCA00 RO .
! m ) . 4
L7 4 T EZ] B [F] Defaultl deskiop Read-write [138/140 iz
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(5) Use the same procedure to add “test_bss_NE”.

15 o | & &
=I5 rji0abXEN_src g =i 5 - T
B-&F G souece file [f7#. Y- | E]sMm. | v-3 |
] firme ¥ ‘z]
firtn Fame = unzigned char reset_tines;
o a : & - .;"*Ii-ﬂ?ﬂ?ﬁ?hﬂ\ﬂri!llili-ﬂ:iiihﬂ:ifﬂ?lu3Hﬁ$$?ﬁﬂ’-?ﬁﬁﬁﬁﬂlﬂ$ﬂi
(@ Projects [ B Terphizs | dnavigsion | [ Test | o
S RE EEEEH EEEEY EEEE S E |
— Sk vold main{void){
" 1 » i (1™ ::-. i . w
olotalLar (181 |7 B H| P cu_init(ds
Eda firmware version *1.10.00.000" |ees eripheral _init(};
Connected 1243 (N ’Tl F( nwr == 0 3 _Iﬂ
i test bee ME L4
< | Add Section Group button || [tssttss. T
(] ¥\ Build hyéﬁ Findin Fies 1 J, Fi
(@St | EE S EE| F
= {8 Linker section setting A | Hawe I Start Address « | End Address o
= gk 000400 | PireRam NE 000400 000478 1
* 38 test_bss NO,PirmRam NE,dats SE, bss_SE, | |bas_NO 000480 000480 3
RUER | W% | >
El o | E
I & # E
=& Link map list A | Hame Start Address = End Addres:®
& [000400 - DOD47F] : FirnRam NE = _se 000400 I
g4 [000480 - 000480] : has Ko workran 000400 00047F
S R A
gn [000480 - 0O0D48D] : data SE i SR ekl NAOREN =
1 =1 = A
T4 [ Defsull] deskicn Read-wirite [138/140 7
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(6) Click the “Edit Mode” button to verify the changed linker section information.

IE‘ rjjl]ﬁh}{xx}{ SFC
[ 3 G source file

[ tirme

firim_ran.c

J }Sesaumsc E8a SYS_I

|IE|@W E@E

EES |

" Drrsjeck rE:Templ?dez

< avigaion Test |

oLotalar 2181|222 H|3
*T.10.00.000"

Eda firmware version

B

ik o o 6 8 s kb
& MAIN

[ Bdeohchebsbr e ks B b k|
vold mainfvoid){

unzigned char reset_tines;

meu_init{);
peripheral _init(}:

Connected if{ pwr == 31 Jﬂ
*
_J:N Edit Mode button = ;
E’)&E/ S | % & ,3,;'" e
(1= Linker section setting 2 | Hame |5tarl: Address -~ | End Address -
= g 000400 "~ | FarmRam_NE 000400 000478
+ 23 test_hss_NE,test hss NO,FirmRam NE, dat  |bss_NO Ooo480 ooo4s0 "
Hal | o I | >
| &t é“
18 @
= 5 Link map list A | Hame Start Address = End Addres;
& [000400 - 0OD47F] : FirmRam NE il T 00o4ano |
g4 [000480 - 0OD4B0] : has WO worlkeam 000400 00047F
et 1 W
da [000480 - 000480] : data SE Py iy nnaaen. =
! =] il £
L7 4 T EZ] B [F] Defaultl deskiop Read-write [138/140 iz
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(7) test_bss NE and test_bss_NO sections are assigned.

!ﬂ:!rji[lﬁh}{}'u-{}{_srt: - High-performance Embedded Workshop — [rjj0bbX=XH sre.el

CEX
o e IWE REE HFTW JOUME ELRE Fredly FEFEQ w-AD TAME vLFOW Deviee AJTHN - & ox
NDEelld 8 2 & S B [Debug = | ||Sessiont1BC_ESa_SYS *| A
ELE ZPWEN HMUEBEAEHDRPIE . = (P~ == I
g |
; 2 = SR
= [ rii0BbIOCH sre = ——
- © source file {8 | W= | E. SA. | Y=2 ]
[ firme
ﬁﬁm s = unsigned char reset_iimes; j
. i o Daviodion | L Tes o el A b M o
.EPmiemI B terplates | S wvigeton | & Test I e NAEN
(ibkikkk s B B Rk B B R B B Rk
2zl vold main{void){
AT |21 2T | &2 = mou_init{);
E8a firnvare wersion “1.10.00.000" ~ peripheral_init();
Connected Il rwr == 0 3 :J
il
W
(| ¥[\ Buld j\Debug f, FrdiFilest ), FndinFiles2 ) Macro AT
e & BE
= & Linker section setting A1 | Hame | Start Address End Address 23
-|&s 000400 ~ | PirwRem WE 000400 00047F
+ @3 test_bss_NE,test_bss_Wo[FirmRaw WE,dat | |stack 000480 ooo77E >
4 i | >
x| )
EEIL)
= B pink map list | | Hame Start Address End Addres®
dh [000400 - DOD47F] : FirmRam NE | _vorkean 000400 00047F |
Eﬂ [Q00480 = 0004801 : data HE SB ooo40o
e A s s W
&n [000480 - 0004807 : hes HE < Pk LI a2 il iy 5
1 a | | L&
LT = Default] deskiop Read-write 57/140 i
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(8) The variable reset_times and array warm_start [256] are assigned to the test_bss section in the

user program.

Figure 4.4 shows the Assigning the Variable and Array to the test_bss Section.

#pragma SECTION bss test_bss
unsigned char reset_times;
unsigned char warm_start[256];

Figure 4.4

Assigning the Variable and Array to the test_bss Section

The variables without initial values described after the #pragma SECTION declaration are assigned to the test bss

section.

Figure 4.5 shows an Example of Section Assignment by Variable Declaration Area.

int i;

= Assigned to the bss section.

#pragma SECTION bss test_bss = Variable without initial values not described after this (variable
assigned to bss section) is assigned to the test_bss section.

int j; = Assigned to the test_bss section.
int k=10; = Variables with initial values are assigned to the data section.
Figure 4.5 Example of Section Assignment by Variable Declaration Area

Eﬁ}rj_iﬂﬁh}{:{x}[_sm — High—performance Embedded Workshop — [rjj05bXXKX srecl

22 e ME) REE FT0 oYM ELRE) Fres EFEEW 0-D FAMS OcuROM Device ANTHD - &
DSl g 8 f+} ] |Debua | | |GessionM160_E8a 575 »|
L D§g z ™ £FEL e
==l =
BN 5000, s - i SAlL | VA |
= 13 rij05hXOK src — 5% j
_: {-J C zoures file Eg {:RHH:'{;ﬁE:;HHH*#**HHHHH H***HHHHHH**}{\-HHHH#H***H.RHH'
2] feme 59 :-'H-?ii.-iii.ﬁ};ﬂ::l::i:iil?iﬁiﬁt'li:k-‘l:ﬂﬂ*ﬁ*ﬁIi:l::l:ilitﬁi-iiili:lr:l:ﬂ:il*Rﬁiih:l::l::l:ﬂh':ﬁﬁ
2] frmrame - 54 lprazma SECTION bss test_bss
— 3 = - — — ED unzigned char reset_tines;
& Projects ] ] Terplates | tiavigaion [ Tent ] b1 unsigned char warm_start [258]; o
b2
BE 63 IR S SRR 8 B AR S SR SRR S B R 8
hi4 i HAIN
(i) S g Rhkkkk s & bkt g S Rkt S SRk S Rk B &
BB void mainfvoid){
b7
3 unsigned int i; |
4| il
4 ? Tener - 1
[*]\Build {Debug ), FrdinFles 1 J, FrdnFiks2 ), Mo || [ HITEBMAG0L |2 resstorec |
2 F 8 BE I
- 88 Linker section sebting * | Name | Start Address End Addrcess '
> Eﬁ 00000400 gl FirmRam HE 0oooo400 ooooo4TE
+ @8 test bss NE,test bss NO,FirwRam NE,dat | stack 00000480 0000o77E
i L lntaE R aTalatel - E ey Sy Ny Lalulnlalaleialel Ialalnlulal el ] Y
1 AR ¥
= |
15 e
- Bl Link map list | Hame Start Address End Addres: ™
Eﬁ. (00000400 - 0000047F] @ FirmBam NE == __8B__ 00000400
Eih (00000480 - 00000480] : data NE __workram ooooo400 0000047F
_ ;;ﬁ [00000480 - 00000480] : bss NE o1 | B g
LF¢ T [F] ) [F] Defaultl deskiop Read-write 1/146 1
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(9) When executing the build, the variable reset_times and array warm_start [256] are, respectively

assigned to the test_bss_NO section and the test_|

bss NE section.

l?-fﬁr_iil]ﬁli}m}{.‘-i_.src — High-performance Embedded Workshop — [rjjDSbXEXH srecl
A D REE FTW T0UIbME EREE FI@ FESEEQ VD FARE L EOW Deviee ANTHD

DEedE 8 BB S B | Debug | |SessionM16C_E8s 5YS v| | 7
FLgz® T
:I.E -
L] rijEG : = F.. | 8. | V=2, |
-z rji0abXK _sre =i 1] j
= s : 56 B e S e e T T S Y
=23 gsuuﬂ:a file £ 1 PRACHA
[2] firme 58 R 8 R R AR R AR 8 R R R R
E] firm_ram.c - a3 Iprazma SECTIOM bes lest _bss
it = 80 unzigned char reset iimes;
'EPWIEWJE]T'E'MW rigaon | 4 Test I E1 unzigned char warn_siart [266]; =
G2
a| x| (] [ Bk & ARtk B AR B AR B AR R R R
B4 & MATN
¥ eF H BE SRR B oK R B RO R R R R
BB void mainfvoid)i
0 Errors. 0 Yarnings ~ g7
= B8 unsigned int i 4
< » = < 2
|| » |\ Build 4 Debug ), FindinFlest ) FindinFlesz ) Macr < Nj0ShHRAA. |<5 resetprec ]
ETE ir & 0l
= 8 Linker section setting | Hame ]Stau:t 2ddress « | End 2ddress i
= 4 00000400 ~ |test_bss NE 00000400 000004FF 1
* @i test bss NE,test bss NO,FirwRam NE,dat |test bss NO 00000500 00000500
1 E T e e Tt i Tl aeie Tl i 1T [niplelalinl ~uis] Epipinintal=y i
K8 o[ | >
k| ¥l
18 @
= B Link map List | | Name Stark Address End Address
gh [00000400 - 00D004EF] test bas HE | _reset_times 0o000s00 00000500
Eﬁ [D0DODS00 = 0DODOSO0] |
[0DO00502 - 00D0O0581] FirmRem MNE < 5
S —_ -
L7 4 E Diefault] desktop Fead-vrite 17148 i
k! e
18 #
= Link map list ~| | Name Start Address End Address
- (00000400 - ODDOD4FE] test bsa NE ‘t_ _ism. 00000400
[00000500 - 00000500] : test bss WO _warm start ooooo400 000004FF
&, [00000502 - 00000581] : FirmRem WE | .
s —_ -
LF+ = Default] desktop Read-vrite 1146 fi
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5. Sample Program

A sample program can be downloaded from the Renesas Technology website.
To download, click “Application Notes” in the left-hand side menu of the M16C Family page.
This sample program is created by using the following versions of the tools.

HEW version: 4.06
NC30 version: 5.45.00

6. Reference Documents

Hardware Manual
M16C/5LD Group, M16C/56D Group Hardware Manual
The latest version can be downloaded from the Renesas Technology website.

Technical Update/Technical News
The latest information can be downloaded from the Renesas Technology website.

C Compiler User’s Manual

C complier package V.5.45 for M16C Series and R8C Family.

C Compiler User’s Manual Rev.1.00.

The latest information 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
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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. Allinformation 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.

© 2009. Renesas Technology Corp., All rights reserved. Printed in Japan.
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