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Dear customer

LAPIS Semiconductor Co., Ltd. ("LAPIS Semiconductor"), on the 1 day of October,
2020, implemented the incorporation-type company split (shinsetsu-bunkatsu) in which
LAPIS established a new company, LAPIS Technology Co., Ltd. (“LAPIS
Technology”) and LAPIS Technology succeeded LAPIS Semiconductor’s LSI business.

Therefore, all references to "LAPIS Semiconductor Co., Ltd.", "LAPIS Semiconductor"
and/or "LAPIS™ in this document shall be replaced with "LAPIS Technology Co., Ltd."

Furthermore, there are no changes to the documents relating to our products other than
the company name, the company trademark, logo, etc.

Thank you for your understanding.

LAPIS Technology Co., Ltd.
October 1, 2020
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7)

8)
9)
10) ROHS
RoHS
11)

12)

Copyright 2018 LAPIS Semiconductor Co., Ltd.

SEAB=I5T9t%kK=4t
222-8575 2-4-8
http://www.lapis-semi.com
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ML610Q100
ML610Q300
ML610Q400
ML620Q100
ML620Q500
ML620Q400
ML62Q1000

1.1
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1.2.
No.
1 | SFR SFR 2.1
2 | sToP STOP 2.2
No.l1 8 No.9
No.
1 |wDT WDT 3.1
2 [ wDT WDT WDT 3.2
3 | BRK BRK WDT 3.3
4 SP SP WDT 3.4
5 | ELEVEL ELEVEL WDT 35
6 3.6
7 WDT 3.7
8 3.8
WDT
ML620Q131  ML620Q136 ML620Q131B  ML620Q136B
9 ML620Q151A ML620156A ML620Q151B ML620156B 3.9
ML62Q1000
WDT
ML610Q418/419 ML610Q101/102, ML610Q111/112,
10 ML620Q131  ML620Q136 ML620Q131B  ML620Q136B 310
ML620Q151A ML620156A ML620Q151B ML620156B '
ML62Q1000
LSI LSl WDT
11 ML62Q1000 3.11
LSI
WDT
1 ML610Q418/419 ML610Q172/173, ML610Q174, ML610Q178, 310
R ML620Q151A ML620156A ML620Q151B ML620156B '
FIXT_MCU_SAFETYSOFT 2
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1.3.

nX-Ug/100
nX-U16/100
MACUS8
CCus
Ccus
CCcus
DTUS8
IDEUS
UEASE
EASE1000

[Tl T et B et et B et B et B en N en R ent R o
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2.1. SFR

2.1.1.
LSl

MIE

2.1.2.

8/16

SFR

LSI

e main.c

void main( void )

{

for(GG;) { /7

Initialize_SFRQ;
__E10;

*/

*/

//

SFR

// MIE = 1

FIXT_MCU_SAFETYSOFT
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2.2. STOP
2.2.1.
STOP STOP LSl
STOP STOP
2.2.2.
e main.c
void main( void )
{
STPACP = 0x50; //
STPACP = 0OxAO;
STP = 1; // STOP
__asm(’nop™);
__asm(’nop™);
b

FIXT_MCU_SAFETYSOFT
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3.
wDT ™
WDT
WDT CPU
( )
Main WDT
()
WDT WDT
| WDT
T wDT
WDT
WDT WDT
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3.1 WDT
3.1.1.
WDT LSI WDT
WDT
3.1.2.
e main.c
void main( void )
{
for(G;) { //
) o */
/> */
) */
wdt_clear(); // WDT
}
}

FIXT_MCU_SAFETYSOFT




SEABR=I5099%RKatt 8/16

3.2. WDT
3.2.1.
WDT
WDT
WDT BRK CPU CPU
WDT WDT
LSI
3.2.2.

e irg_Sample.c

extern void error_proc(void);

[ TR R R R R R
/*# Prototype #*/
[ R R R R R R R
static void s_handlerWDTINT( void );

/*=== set Interrupt Vector ===*/

/* ITf enables multiple interrupts, */

/* specify "2 in the INTERRUPT category field. */

#pragma INTERRUPT s _handlerWDTINT 0x0008 2

[ R R R R R R
/*# Interrupt handler #*/
[ R R R R R
static void s_handlerWDTINT( void )

{
error_proc(); // WDT
}
e main.c
/*********************************************
* WDT
/
void error_proc(void)
_DIO:;
WDTMOD = 0x00; // WDT
while(1);

}

FIXT_MCU_SAFETYSOFT 8
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3.3. BRK
3.3.1.
PC
“OXFFFF” BRK BRK BRK CPU
BRK WDT
LSI
3.3.2.
[ ]
| cseg at 0:4h
dw $$brk_reset
; brk
§5$brk_reset:
mov ro, #0
st rO, WDTMOD
mov psw, #02h ; 2
bal $ ; WDT

FIXT_MCU_SAFETYSOFT 9
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3.4. SP

3.4.1.
SP

3.4.2.

SP

SP

8/16

SP

type(ML621367)
model small
romwindow
extrn code: main

public $$start_up

cseg at 0:0h
dw offset _$3$SP

$$start_up:
bal $begin

mov er2 , sp
cmp er0 , er2

b _error_proc
_StackPointerCheck OK:

0, Odfffh
extrn data near: _$$SP

extrn code: _error_proc

Oh

beq _StackPointerCheck OK ; Oh SP

; Oh SP

SP

void error_proc(void)

_DIO:;
WDTMOD = 0x00;
while(1);

}

*********************************************/

// WDT

FIXT_MCU_SAFETYSOFT
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3.4.3.

SP

8/16

e main.c
void main( void )
{

unsigned short i_sp;

for(GG;) { 77

error_proc();

}

}

*

i_sp = get_spQ); //

if (get_sp '= i_sp) {

/*********************************************

void error_proc(void)

_DI1O:
WDTMOD = 0x00;
while(l);

}

/

unsigned short get_sp(void)
{
#asm

mov er0, sp

rt
#endasm

return 0O;
ks
/
* WDT
xxxxxxxxxxxxxxxxxxxxxxx /

// WDT

SP

FIXT_MCU_SAFETYSOFT
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3.5. ELEVEL
3.5.1.
CPU PSW  ELEVEL
ELEVEL
ELEVEL
3.5.2. ELEVEL
L]
type(ML621367)
model  small
romwindow 0, Odfffh
extrn code: _main
extrn data near: _$$SP
extrn code: _error_proc
public $$start_up
cseg at 0:0h
dw offset _$3$SP
$$start_up:
bal $begin
$begin
; ELEVEL
’ mov ro, psw
and ro, #3H
beq _ELEVEL_Check_OK ; ELEVEL O
b _error_proc ; ELEVEL O
_ELEVEL_Check_OK:
e main.c
/*********************************************
* WDT
/
void error_proc(void)
_DIO:;
WDTMOD = 0x00; // WDT
while(1);
}

FIXT_MCU_SAFETYSOFT
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3.5.3.

ELEVEL

8/16

e main.c
void main( void )

if((get_psw() & 0x03) 1= 0) {

error_proc();

}

}

*/

*/
// ELEVEL
//

/*********************************************

* PSW

unsigned char get_psw(void)
{
#asm
mov rO0, psw
rt
#endasm
return O;

/

S X = s

void error_proc(void)

_DI1O:
WDTMOD = 0x00;
while(l);

// WDT

FIXT_MCU_SAFETYSOFT
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3.6.

3.6.1.
LSI

LSI

3.6.2.

LSI

e main.c

#define MAGIC_CODE (0x12345678)
long init_flag ; //

void main( void )
{
init_flag = MAGIC_CODE; //

if(init_flag '= MAGIC_CODE) {//
error_proc (); //

void error_proc(void)

_DIO:;
WDTMOD = 0x00; // WDT
while(l);

FIXT_MCU_SAFETYSOFT
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3.7.

3.7.1.
LSI WDT

3.7.2.

e irg_Sample.c

extern void error_proc(void);

[ R R R R
/*# Prototype #*/
[ R R R R
static void s_handlerWDTINT( void );

static void s_handlerEXIOINT ( void ); //

static void s_handlerLTBCOINT ( void ); //
static void s_handlerLTBC1INT ( void );

/*=== set Interrupt Vector ===*/

/* IT enables multiple interrupts, */

/* specify "2 in the INTERRUPT category field. */
#pragma INTERRUPT s_handlerWDTINT  0x0008 2

#pragma INTERRUPT s_handlerEXIOINT 0x0010 2 //

#pragma INTERRUPT s _handlerLTBCOINT 0x0074 1 //
#pragma INTERRUPT s handlerLTBC1INT 0x0078 1

Ve e e e e e e e
/*H# Interrupt handler #*/
Ve e e e e e el

static void s_handlerEXIOINT ( void )

{
error_proc(Q); //
}
static void s_handlerLTBCOINT ( void )
{
error_proc(Q); //
}
static void s_handlerLTBCL1INT ( void )
{
//
}

FIXT_MCU_SAFETYSOFT
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e main.c

/*********************************************

* WDT
/
void error_proc(void)
_DIO:;
WDTMOD = 0x00; // WDT
while(1);

FIXT_MCU_SAFETYSOFT
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3.8.

3.8.1.

Software¥examples¥Flash¥DataFlashWriteSample

3.8.2.

8/16

FLASHACP

#define MAGIC_CODE (0x12345678)
#define FLASH_MAGIC_CODE (Ox98ABCDEF)
long init_flag ; //
long Flash_flag ; //
e main.c
int main(void)
{
init_flag = MAGIC_CODE; //
/ /
/* */

/*********************************/

if(init_flag '= MAGIC_CODE) { /7

error_proc(); //
}
Flash_flag = FLASH_MAGIC_CODE; //
FSELF = 1; //
FLASHACP = OxFA; //
FLASHACP = OxF5;
FLASHSEG = Ox1F; //
FLASHA = 0x0; //

if(Flash_flag '= FLASH_MAGIC_CODE) {//

error_proc(); //
}
FERS = 1; //
Flash_flag = 0x00000000; //
FSELF = 0; //

FIXT_MCU_SAFETYSOFT
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#define MAGIC_CODE (0x12345678)
#define FLASH_MAGIC CODE  (Ox98ABCDEF)
#define FLASH_MAGIC_CODE2  (Ox3CC35AA5)

#define CHECK_ VALUE1l (FLASH_MAGIC_CODE ~ MAGIC_CODE)
#define CHECK_VALUE2 (FLASH_MAGIC_CODE2 ~ CHECK_VALUE1)
long init_flag ; //

long Flash_flag ; //

e main.c

void main(void)

init_flag = MAGIC_CODE; //

Flash_flag ~= FLASH_MAGIC_CODE; //

/*********************************/

/* */

/ /

if((Flash_flag » init_flag) != CHECK_VALUEl) { //
error_proc(); //

}

Flash_flag "= FLASH _MAGIC_CODE2; //

FSELF = 1; //

FLASHACP = OxFA; //

FLASHACP = OxF5;

FLASHSEG = 0x2; //

FLASHA = 0xO0; //

if((Flash_flag ™ init_flag) != CHECK_VALUE2) { //

error_proc(); //
}
FERS = 1; //
Flash_flag = 0x00000000; //
FSELF = 0; //

FSERS=1;

FIXT_MCU_SAFETYSOFT
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3.9.

3.9.1.

cIL™ CIL
CIL
1 ML62Q1000 CILL

3.9.2. CIL

type(ML621367)

model small

romwindow 0O, Odfffh
extrn code: _main
extrn data near: _$$SP

extrn code: _error_proc

public $$start_up
cseg at 0:0h

dw offset _$$SP
$$start_up:
bal $begin
$begin
; CIL
| I ro, CIL
beq _CIL_Check_OK ; CIL O
b _error_proc ; CIL O
_CIL_Check_OK:
e main.c
/*********************************************
* WDT
/
void error_proc(void)
_DIO:;
WDTMOD = 0x00; // WDT
while(1);

FIXT_MCU_SAFETYSOFT
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3.9.3. CIL
e main.c
void main( void )
for(G:) { 7/
J */
/* CIL */
/e */
if(CILL!I=0) { // CIL O
error_proc(); //
}
¥
bs
/
* WDT
xxxxxxxxxxxxxxxxxxxxxxx /
void error_proc(void)
_Db10O:;
WDTMOD = 0x00; // WDT
while(l);

FIXT_MCU_SAFETYSOFT
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3.10.
3.10.1.
VLS V\oltage Level Supervisor ™
LSl LSl
LSl
RSTAT  VLSOR 2
VLSOR “1” WDT LSl
= VLS \oltage Level Supervisor ML62Q1000
VLS LLD Low Level Detector
2 ML62Q1000 LLDR VLSR
3.10.2. VLSOR
L]
type(ML621367)
model small
romwindow 0, Odfffh
extrn code: _main
extrn data near: _$$SP
extrn code: _error_proc
public $$start_up
cseg at 0:0h
dw offset _$3$SP
$$start_up:
bal $begin
$begin
; VLSOR
’ tb VLSOR
bz _VLSR_Check_OK VLSOR 0
VLSOR 1
sb VLSOR VLSOR 1
b _error_proc
_VLSR_Check_OK:

FIXT_MCU_SAFETYSOFT
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e main.c

*

/*********************************************

WDT

void error_proc(void)

_D10O:;
WDTMOD = 0x00;
while(1);

// WDT

/

VLSOR

void main( void )

{
for(GG;) { /77

/* VLSOR

VLSOR=1;
error_proc();

/e

o
if (VLSOR 1= 0 ) { // VLSOR 1

// VLSOR 1

//

EAE o e o e

void error_proc(void)

_DI1O:;
WDTMOD = 0x00;
while(1);

}

// WDT

FIXT_MCU_SAFETYSOFT
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3.11.LSlI
3.11.1.
ML62Q1000 LSI LSI
RSTAT INITE “1”
LSI LSI INITE “1”
WDT
INITE “1”
LSI
RSTAT
INITE INITE “1”
3.11.2. INITE
L]
type(ML621367)
model small
romwindow 0, Odfffh
extrn code: _main
extrn data near: _$$SP
extrn code: _error_proc
public $$start_up
cseg at 0:0h
dw offset _$$SP
$$start_up:
bal $begin
$begin
; INITE
’ tb INITE
bz _INITE_Check_OK ; INITE
; INITE
b _LSI_init_error ;
_INITE_Check_OK:

FIXT_MCU_SAFETYSOFT
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e main.c
/
* STOP
*********************************************/
void LSI_init_error (void)
_D10O:;
STPACP = 0x50; //
STPACP = OxAO0;
( )
( )
STP = 1; // STOP
__asm(*nop™);
__asm(*nop™);
}
3.11.3. INITE
e main.c
void main( void )
{
for(G;) { 7/
/* ___________________________________________ */
/* INITE */
) o */
if (INITE1=0) { // INITE
LSI_init_error ; //
}
}
}

FIXT_MCU_SAFETYSOFT
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3.12.
3.12.1.
CODEOPO
CODEOPO LSI
CODEOPO
3.12.2. CODEOPO
[}
type(ML620156B)
model small
romwindow 0, Odfffh
extrn code: _main
extrn data near: _$$SP
extrn code: _error_proc
public $$start_up
cseg at 0:0h
dw offset _$$SP
$$start_up:
bal $begin
lea 0fdeOh ;
| ro, 8:[ea] ;
| r1l, CODEOPO ; CODEOPO
cmp ro, rl ; CODEOPO
beq _CODEOPO_Check_0OK
b _error_proc
_CODEOPO_Check_OK:
st rO, _CodeOptionVal ; CODEOPO
; RAM

FIXT_MCU_SAFETYSOFT
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3.12.3. CODEOPO

unsigned char CodeOptionval; //
void main( void )

{
for(G:) { 7/
Y o */
/* */
Y o */
if ( CODEOPO != CodeOptionVal ) { // CODEOPO
error_proc(); //
}
}
}
/
* WDT
xxxxxxxxxxxxxxxxxxxxxxx /
void error_proc(void)
_DIO:;
WDTMOD = 0x00; // WDT
while(l);

FIXT_MCU_SAFETYSOFT
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No.
FIXT_MCU_SAFETYSOFT-01 2018.5.31
17,18 17,18 3.8.2.
3.11.1.
LSI LSI
RSTAT
INITE INITE “1”
WDT LSI
LSI LSI
INITE “1”
23 23
FIXT_MCU_SAFETYSOFT-02 2018.6.29
WDT
INITE “1”
LSI
RSTAT INITE
INITE “1”
24 24
2526 | 3.12.
FIXT _MCU_SAFETYSOFT 1
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