-ZEN ESNS APPLICATION NOTE
M16C/63,64A,64C,65,65C,6C Groups
RO1ANO411EJ0101

Using the Reset Source Determine Register Rev. 1.01
Apr. 28, 2011

1. Abstract

This document describes an application example for discriminating the type of resets using the Reset
Source Determine Register.

2. Introduction

The application example described in this document applies to the following microcomputers (MCUS):
MCU(s): M16C/63,64A,64C,65,65C,6C Groups
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/63,64A,64C,65,65C,6C Groups Using the Reset Source Determine Register

3. Resets

Table 3.1 lists the Reset Types, Figure 3.1 shows the Reset Source Determine Register, and Table 3.2 lists
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 VCC1
Voltage monitor O reset The drop in voltage on VCC1 (reference voltage: Vdet0)
Voltage monitor 1 reset The drop in voltage on VCC1 (reference voltage: Vdetl)
Voltage monitor 2 reset The drop in voltage on VCC1 (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 PMO03 bit in the PMO register to 1.

b7 bo

| 0 | | | | | | | | Reset Source Determine Register (RSTFR)

A

Vo vy =---CWR Cold start/warm start discrimination flag

N T T R R 0: Cold start

L R 1: Warm start

I T A T R

et HWR Hardware reset detection flag

I R T 0: Not detected

I R R 1: Detected

] 1 ] ] ] 1

i i E i i . SWR Software reset detection flag

. 0: Not detected

R 1: Detected

I A

i DWR Watchdog timer reset detect flag

. 0: Not detected

P 1: Detected

] 1 ] ]

i i E e LVD1R Voltage monitor 1 reset detection flag

e 0: Not detected

P 1: Detected

] 1 ]

E i e e T LVD2R Voltage monitor 2 reset detection flag

Pl 0: Not detected

Pt 1: Detected

] 1

I OSDR Oscillator stop detect reset detect flag

i 0: Not detected

i 1: Detected

]

B aiatat — Reserved bit

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

Figure 3.1  Reset Source Determine Register
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M16C/63,64A,64C,65,65C,6C Groups

Using the Reset Source Determine Register

Table 3.2 Bit Values in the RSTFR Register after Reset

Reset RSTFR Register Bits
OSDR LVD2R | LVD1IR | WDR SWR HWR CWR

Hardware reset Not changed 0 0 0 0 1 Not changed
Power-on reset 0 0 0 0 0 0 0
Voltage monitor O reset 0 0 0 0 0 0 0
Voltage monitor 1 reset 0 0 1 0 0 0 Not changed
Voltage monitor 2 reset 0 1 0 0 0 0 Not changed
OSC'""’.‘tlon stop 1 0 0 0 0 0 Not changed
detection reset

Watchdog timer reset 0 0 0 1 0 0 Not changed
Software reset 0 0 0 0 1 0 Not changed
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M16C/63,64A,64C,65,65C,6C Groups Using the Reset Source Determine Register

4. Application Example

The CWR bit in the RSTFR register is cleared to 0 after power-on reset and voltage monitor O reset. No
change occurs after other resets. Set the CWR bit to detect a cold start or 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 code, 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_NO

test_bss_NE
000402h =

Add new sections of the sample code.

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 Assighment
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M16C/63,64A,64C,65,65C,6C Groups Using the Reset Source Determine Register

4.1 Application Example Operation
Read the CWR bit 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 RSTRF register are output to the port.
Figure 4.2 shows the Main Program Flowchart.

< main )
I
mcu_init()
CPU initial setting
|
peripheral_init() Initialize the reset source determine register
value and the port that outputs the number of
times to reset.

Set main clock with no division.

Peripheral function initial
setting

No (CWR = 1)

Cold start ?

Yes (CWR=0)
ram_clear() Clear the RAM iq _the test_bss section Wherj in
a cold start condition (clear the number of times
Clear the RAM to reset).
le
<
| reset_times ++ | The number of times to reset + 1

I
RESET_TIMES_OUTPUT

<« reset_times

Output the number of times to reset to the port.

Output the reset source determine register value

I
| RSTFR_OUTPUT « rstfr |
to the port.

I
| cwr <— 1 | Set to warm start.

I:i Wait until reset is generated.

Figure 4.2  Main Program Flowchart
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M16C/63,64A,64C,65,65C,6C Groups Using the Reset Source Determine Register

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 code, 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 [0 Odd-sized data data, bss, rom

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_SEl, data_SOl) 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 O.
Also, the initial values in the ROM areas (data_FElI, data_FOI) are transferred to RAM (data_FE,
data_FO).
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M16C/63,64A,64C,65,65C,6C Groups Using the Reset Source Determine Register

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 code.

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

=,

iﬂ,\ Fjj0SbX XXX sre — Hieh-performance Embedded Workshop — [rjj05bXX%X sre el

< P REE Eogil J0YI0ME) ELEE Fd0 SREEW v-uD FAMD R Deviee ANIH - F x
| Db | |SessionM1GC_ERa SYS = | | 71
- ’_{1] '{_]l{'i'l' 2 T e | E‘ @ ﬁ @ ﬁ E
| B awrsd i Cirlsl 8l
-2 LA o | =1 ol
= rjjuﬁhm'iﬁ’TCLt‘HM’-wHE' Ctrl=Shift+K JJQ
B e . Y- | E] S | V-3 |
2 firmg s 56
% v d T I t+ 57 unzigned char reset_tines: j
HE | = " 68
% hf“"Ed L az-ban- Alt+h 54 [t B R B B R R B
2] heap, &0 /8 MAIN
&) mnitsc & EPELA)D CirkD gl R B AR B R R B R R
ﬁli’ﬂnﬁ. fi2 void main(void){
2 y GRUG) * 63
gr?;; B4 meu_ fnitil:
l L ¥ £5 peripheral _init(};
563 Dowrba] 2D 66 ( y
i — 67 if{ cur == 1
L= lD_er' I-RO) ' i1} ram_clear();
5 j T . E]
M H5749h005) » 7
| I‘ 71 rezel _{inestt;
RTOSE L it RESET_TIMES_DUTPUT = reset_times
- e 73
e il 74 FETFR_OUTPUT = relfr;
Efa firmware version “1.00.00.0007 A 75
Connected 6 cwr = 13
7
18 while(h):
7 }
a0
a1 [ Esh o B R R R S Rk
a2 IE] NCU Initialize
83 S R R B R R Rk
a4 volid meu_init{void)
86
| 88 prer & 0x03; -"l. :I
W 4 _pi
s ? g bl
[ * ] Buid }\Debug / FindnFies 1 J, FindinFles2 J Macra j T | - MIOSDXG0L.
T PR = Default] deskiop Read-wirite 138440 s

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

Iy 7HHN0 ZR
Ead i U oK
|Ma|:| Section Information LJ o)l
Map =ection Information _—
{Map Symbol Information
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M16C/63,64A,64C,65,65C,6C Groups

Using the Reset Source Determine Register

(3) Click the “Edit Mode” button to edit the section name.

Eﬁ}tii[lﬁh)(}m}&_sru - High-performance Embedded Workshop - [rjj0BbX0<X sre.c]

2 VB REE FTW J0VAHE BLRE FAeD EFREEL V-@ FAMS GaLEoW) Deviee ATHY - 2 ox
DEdg ] ) L | Db | ||SessionM16C_EBa_SY5 | |
BUE zZE R EW |(FUIAEHPEE.» B EAHA |2 R B
: 2l %
liDBb A sre B & %|&
=T rjj0sh00o_sre = J\"'I -
= 4 C sowrce file T | Y= | B S | Y=4 |
E—J firme 56 . " j
[_%] HiFi A | 5t unzigned char reset_tines:
| Tirm_ram z BB
- i B Te s | S v T 54 B S B B R R SRR Rk
S Projects | ) Terphies | dnavigaion | [ Tt | i P
B .."!!ll'k*lk*#'ﬁﬁﬂﬂﬂH***W*%HQNH-N**H-H!%MﬂHEIH!'«H_l
21z B2 void main{void)
L e e §3
0L O Al AT | X1 X1 | &7 i B4 meu_init{);
Efa firmware version “1.00.00.000% A gg peripheral _initi);
Connected R7 IR B =
Edit Mode button o i Rl | &
¥ ;B FnanFies | ) FndinFles2 ) Mago T | 7 HRSERGRL
Ej & EME
= {RET—F|r section setting ! | Neaoe |Starl: Address -« | End Address ct;
- e 000400 ~ | FirrRam WE 000400 00047F
+ 38 FicwRam NE,dats_SE,bss SE,dsta 50,bss__ |bss_NO 000430 000480 =
4 KN | | At ! 5
= b
0| & M
= B Link map list 4 | Hame Start Address End Addres;®
&4 [000400 - DOO47F] : PirmRam NE | s 000400
&4 [000480 — 0004807 : has NO orkran 000400 00047
o — W
g4 [000480 - 0OD4BO] : data 2E g ~on k-t L ORANE - oy
=1 = S
FET - BOUDE s hiT e h'_r Default] deskion Read-wirite 1384140 i
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M16C/63,64A,64C,65,65C,6C Groups

Using the Reset Source Determine Register

(4) Click the “Add Section Group” button to add “test_bss_NO”.

DEld 8 B R j B 7 ||Debug | |sessionM16C_EBa_5vS | | A
AL T e L ===
x|
-‘ B
-l r]jl]ﬁhm EFC ]|
=25 G source fils i) |
firm.c
% ] firen_ram.c = unsigned char reset_tines; j
|
Lﬁlpm,mr@hmbﬁs a_] Mavigation TM | f_:nwmmwamwwasswmwmwnmm
[ B gagd T |
. vold main(voidi{
iy T Al & o B B
oloralar 1812 B2 M| i oo init();
Efa firmware version “1.10.00,000" M Keripheral _init();
. peae e WE | ¢ o == 0 3t >
Add Section Group button feets Now o de ; LH
s F4 Az
Find in Files 1 Fi
. Ly EX S M |
=t Linksr section setting | Name |5tarl: Address ~ e
- g 000400 ~ |FirmRam NE 000400 000478
« 38 FirmRem NE,date 3E,bas_5E,data 50,bss__ |bas_NO 000480 ooo4s0 w
el__~ I o[ & | >
x| o | B
3 &2 # E
5B Link map list 2 | Feame Start Address - | End Addres®
& [000400 - OODD4TE] : FirmPam NE B s 000400 B
Eﬁ [000480 - DO04B0] : hss HO _ workram ooo400 ooo4vE
&h [000480 - 00D480] : data SE AR R annaen DAL,
1] n e L
L7+ [ Default] deskiop Read-urite 1384140 s
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M16C/63,64A,64C,65,65C,6C Groups Using the Reset Source Determine Register

(5) Use the same procedure to add “test_bss NE”.

Al 1=
=11 rjiDEbX0OM sre

=43 © source file =] [l v-. [E]sm. [¥-2 |
<& firme
firm_ram.c | unzigred char reset_tines: j

 Derojects | B rerpies | dnvigon | [ Test |

/8 HER HEE AEERRRE

It way wes wEERRE_|
void main(vaid){

0l Oor Al AT (2181 | ¢? B2 H |

| BB [’?_ cuTinil{}I:
Efa firmware werzion “1.00,00. 000" e —|&| eripheral _init(]);
= 22BN ox ] ¢ cor==n 2 _Iﬂ
test beg ME L
festhss. e Azl
inker section setting 2~ | Neue |Starl: Address A| End Address s
= gl 000400 | PirwRem NE 000400 00047F
: * 88 test_bss N0, FirwRam_NE,dats SE,bss_SE, _ |bss_N0 000480 000480 &
Il | I g £ | 1
18 e |E
I = Bl Tink map list | Heme Start Address -~ | End Addres:
&4 [000400 - DOD4TF] : FirmRem NE | s» 000400 3
& [000480 - 000480] : bhss KO workean 000400 0o047F
LT " W
& [000480 - 0004807 : data SE <”""* bios SOLLA Laang, o
1l m by =l
LT+ [ Defeult] deskio Read-uirite 138/140 i
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M16C/63,64A,64C,65,65C,6C Groups Using the Reset Source Determine Register

(6) Click the “Edit Mode” button to verify the changed linker section information.

=] [sessionM16C_EBa_SYS | | 4

TRERNREO .. B R B |88 E

[ G sowrce file

[ firme

firm_ram.c .,I
T @projects [ ek dvavigton | [ Text |

A |

unzigned char reset_tines: j

[ Bt B R R B R R R Rk
/2 MAIN
I *BE #REH R ddibg__|

void main(void){

oloTalar (21917 | B2d|

| meu_init{d;
Efa firmware wersion “1.10.00,0007

peripheral _initi};

iF0 pur == 0 31 —Iﬂ
[

Edit Mode button

ORM | et |
Linker section setting 2 | Name |5tarl: Address ~ | End Address s
= gh 000400 " | PirmRam_NE 000400 000478
| + 23 test_bss ME,test hss N0, FirmRam NE,dat _ |bas_NO 000480 0004s0 w
[ | S | >
x| “ | B
= B Link map list A | Hame Start Address ~ | End AddresiA
& [000400 - OOD4TE] FirmRam NE Bl =p 000400 i/
E‘ﬁ [O000480 = ODO0480] : hss HO wor kram ooo4oa0 0oo47E
SN S hd
& [000430 - 0004807 : data_SE (ﬂ“* s kLl RONALG, i
41 n x =ree —
L+ [ Default] deskiop Read-write 138/140 h
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(7) test_bss_NE and test_bss_NO sections are assigned.

tﬁ:!rjiﬂﬁh}{}ixx_src - High-performance Embedded Workshop - [rjj0bbX®XX sre.el

7D BEE FrW JOIDHD EARE FWID) BAEEQ UMD FAMD HUFHE Dee AMIH - @ x

CIEX

DS E & &6 & B [Debug | ||Sessiont18C_EBs_5vS = | A
K 1DE8 2 WWEN |MUMEMEMPRD 2 = (TP T = R
015 e
rs
=i G source file =T E. M. | V=3 ]
[F firme j
ﬂﬁrm e = uns | zned char reset_limes; =
— e T TR . st 2 8 R R e
.EI'mieﬂs] ) Templates | SdNavigation | [ Test J e NAT
ks g R Rk R B R R R R Rk |
=z void mein{void){
7R " | meu_init(d;
Efa firnware version "1.10.00.000" ~ peripheral _init(};
Connected 0 rwr == 00 3 _!L]
3
W
(] ¥]\Buld j\pebug j FndinFiles1 }, FrdinFilesz } Macro AT
EEE EY-:
= ? | Wame | start address | End Address i
-}é& ooo4o0 " |PirnRem 7@ DOD40D 000478
+ B8 test_bss NE,test_bss WO irmRam WE,dat _ |stack 000420 00o077E w
Kl . 3 Iy £ >
k| év
EEIL)
= B nink map list || nawme start Addresa End addres; &
b [000400 - O0047F] : Firmfem HE | _workram 000400 0o047F
gh [0004280 - 00D480] : data NE SB__ ooo400 @
&a [000480 - 0OD480] : hsa NE LSS el 5
| o ) |- =
L7 BE Defaultl deskiop Read-write 51/140 i
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M16C/63,64A,64C,65,65C,6C Groups Using the Reset Source Determine Register

(8) The variable reset_times is assigned to the test_bss section in the user program.
Figure 4.4 shows the Assigning the Variable to the test_bss Section.

#pragma SECTION bss test_bss
unsigned char reset_times;

Figure 4.4  Assigning the Variable 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 the 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

Eﬁhij[lﬁhxlﬂﬁ}(_src - High-performance Embedded Workshop = [rjj0BbXXMX _sre.c*]

< e fME REE FTA) F0VIOHE GLRE T EREEL WD FARS ML Deves AYIHY - 2 ox
DEeEE &8 B o & | Db | | [SessionM 16C_ERa_Sv5 |
B0E8 ¢ F=WEN HAULDANEZHFED - HEEHA B BB
| x| o
= Al = &l
= T rjj05h000¢ sre | e 5
=53 (}_sau':a file T8 | W= | B S | V=2 |
|£| firme i . j
lg ﬁl’rﬂ_l'ﬁl"l'l.c = g; _.fﬂﬂﬂﬂﬁzti:t{?{ﬂ“****ﬂHHHHH***HHRHH#H**
Epriects | B Temokie: | = Maviaah T Test 59 [ B B R B 8 B s B a ek
& Proje J"'E ny weion | [ J G0 Iprazma SECTION bss test_bss
Bl unzigned char reset_tines; |
63 [ aRbbE s s kbbb S SRRk s n kg
- & i B4 /2 MAIN
EBS fl'rmware \'EFSiUI'I ”1.iﬂ-i]|fl.ﬂ[l|)' A 85 l,"iij:h.r.:i::i::i:Laga-t:ru:l::l::l::r.:la|rga-n-&|:.{::|::|:1:|R:taiji[:.[::|:
1 vold main(void){
Connecied a7 j
| |4 | i |
< > - -
[T *]\ euild Debug { FindnFies1 J, FndinFies2 J, Maco 1 | - MASERAOL.
e & @Em
E Linker section setting 2| Name |5L:arl: Addrezss End Address a5
- dh 000400 T | PicmRam_NE 000400 000478
+ 88 test bss N0, test hss NE,FirmRew NE,dat _ |bss_NO 000460 o004z 3
il J S ?
x| b
18 #
= 5l Link mwap list A | Hame Start Address End Addres:®
ﬁqﬁ [000400 - 00047F] : FicmRam NE i __8B__ 000400
Eﬁ [000480 = DOO4BO] : hss HO _ workram ooo400 ooo4vE
&4 [000480 - 0OD480] : data SE P et A nanren. -
Fy -
LT+ Read-irite 617144 3]
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M16C/63,64A,64C,65,65C,6C Groups

(9) When executing the build, the variable reset_times is assigned to the test_bss NO section.

55?‘.',\ rjj0Bb XXX sre — High-performance Embedded Workshop — [rji0BbXXXX sre cl

Using the Reset Source Determine Register

2 e E) REE RTW J0VISRE) ELRE FED ERREW w-D FAMD yLEME) Devics ANTHN - 8 x
DEEHEG & @ i &5 E |vebuw | || SessionM1EC_EBa_SYS =| | 7
O DE g =W EN | HEADHEMPFCD - » |H 2 H A |8 A B
BF :
Lsre Al 1= &8
- [ rij0sb0o0 sre B [.__:J v
= 55 © source fie 8. Y- | E]SM_[Y-A |
@ firm.c g‘?r EE EEEE Y bk k**j
it " & HEEEER HREERE HEER
I 4 firm ran.e % 58 /s PRAGHA
I f Bl Tennkes | Sl Maviaton Tex 59 Bkt E R E Rk R R Rk
P Profects | ) e aigion | B et | 50 Bpregiis SECTION bss test_bss
Bl unzigned char reset_lines; =
== g2
i 01 e 63 FEE R R R R R R R R T R R
| a1 |1 &1 | = |7 B4 [8 WAIN
|:| EI’I’IZII'S, |:| '.'Iarnings A~ Bh .."iiﬁh-h:l:ﬂ:ﬂ-*xﬁ?ﬁﬁﬁ-h:kiliﬂBhii-ﬂéﬁkﬁ-lﬂidiﬂ?hh‘;ﬂﬁlﬁ'lﬁili
§6 EOFIC void main(voidi{ =
R7
K i
< » e =
[X1]\Build {Debg J, FrdnriesT J, FndnFiesz Jytamo J7|| <2 FGOKC [ resetorec |
1@ s vy (B2 D@
= B Linksr section setting * | Name |5tart Address End Address =
- & 000400 " |test_bss_No 000400 000400
+ 88 test bss N0, test hss NE,FirmRam NE,dat _ | FirmRem ME 000402 ooo4a1 3
" | W% | >
LS| | [E
18 A
2Bl Link map list - Hﬁ | Start Address End Addre=ss
B33 (000400 - 0OD400] : test bss WO T | reset Eimes 000400 000400
ga (000402 - OO040Z] : test bss NE _ SB 000400
& [000402 - DO0481] : FirmRam NE y .
- - S | £
LT 4 e Default] deskion Read-wirite 61144 f
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M16C/63,64A,64C,65,65C,6C Groups Using the Reset Source Determine Register

5. Sample Code

Sample code can be downloaded from the Renesas Electronics website.
This sample code is created by using the following versions of the tools.

HEW version: 4.08
NC30 version: 5.45.01

6. Reference Documents

M16C/63 Group User’s Manual: Hardware Rev.2.00

M16C/64A Group User’s Manual: Hardware Rev.2.00

M16C/64C Group User’s Manual: Hardware Rev.1.00

M16C/65 Group User’'s Manual: Hardware Rev.2.00

M16C/65C Group User’s Manual: Hardware Rev.1.00

M16C/6C Group User’'s Manual: Hardware Rev.2.00

The latest version can be downloaded from the Renesas Electronics website.

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

C Compiler Manual

M16C Series, R8C Family C Compiler Package V.5.45

C Compiler User’s Manual Rev.2.00

The latest version can be downloaded from the Renesas Electronics website.

7. Website and Support

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

Inquiries
http://www.renesas.com/inquiry
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes

on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

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 LS|, 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.

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.

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 LS| is not guaranteed if they are
accessed.

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.

Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




Notice

1. Allinformation 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 sales office. Also, please pay regular and careful attention to additional and different information to

be di by Renesas such as that di: 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

products and ication You are fully r 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

prohibited under any applicable 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; aerospace 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 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.

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 noncompliance with applicable laws and regulations.
1

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 as used in this 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.

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

Because the evaluation of microcomputer software alone is very difficult,
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