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1
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Cnt_tmp — #CNT_LOOP_MAX
Cnt_under_Vdet4 - #CNT_UNDER_VDET4
Cnt_over_Vdet4 - #CNT_OVER_VDET4

ooooooo

,0o000o0ooooooo
; Vdet4 Under 0 0 O O
;Vdet4 Over0 O 0O 0O

[CHK_VCC_UP]

Under0 0O OOO0OO
Cnt_under_Vdet4 - #CNT_UNDER_VDET4

OverO0OOOODO
Cnt_over_Vdet4 ——

[CHK_VCC_FLG]
[WAIT_CHK:] 0oooooooo
N 7 VC13==0 Y
VC13==1 VC13==
(VCC10 Vdetd) (VCC1<Vdetd)

[CHK_VCC_DOWN:]

Overd0OooooQg
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\J

VCCi<Vdet4 0O O
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Cnt_tmp ——

Oo000000000000D

? Cnt_tmp ==

N
? Cnt_under_Vdet4 ==
Y
[UNDER_VDET4:]
goooooooooo
oooooo
oooooooo
goooooooo

oooo

[HANDLE_EXCEPTION:]

]DDDDDDDDDDDDDE

[
ooooooooo
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0000000000oO0velsoo000o0o0oo0oooooo0ooooooooooooo
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gbooooboobboobooobuoooboboobooooobg

m JO0OOooog

0 NC30WA Ver.5.30 Release 1

0000000000000 0o0OoDoo0oooooo Ncsoooooooooooooooooooo

—c 00000000000(@O0.r30)00000000000000

—dsL 00000000000000000000000000000000000 (O
00".a30M00000000000000000000000O0(@O0".Ist")
0oooooo

_fER 000000000000 O00000

g 000000000000000000000(@O00".a30m0000000
0000000000000000000000000

—finfo 0000000"StkViewer"D"Map Viewer"O"utl30"00 000000000000
000000000000000000000000

“Wall 00000000000000000

WEF DOOOODOOOOOO |000000000000000000000000

RJJ05B0710-0100/Rev.1.00

2005.03 Page 20 of 41




RENESANS

Mi16C/62P O O O O

godddoooooobooobbbbbbbbboboo

goboobboooboobobooooboo

m JOoogdoo

gooon

g 0

sfr62p.h, sfr62p.inc

M16C/62P 00 SFRO DO OO0 O00M 0000000 OOD0OO0OO0OO0OooQ

nert0.a300 00 0000O00O00ODOOOO

gbooooboooon

ONC30WA Ver530Release 1D 0000000000 O0OOOOOOOOO
gooooooo/0o0oboO0ooOobDOoOooOOoOooOoRwWMODOODOOOO
gooood

sect30.inc0 000000 O0O00OOOO

obooobobooobo

ONC30WA Ver530Release 1000000000000 OOCOO0OOOOO
0 0oboooobooboooboobobooboboooboboobon

0 000000000000000000000000000000000A0

board.h

00000000000000000 Starter Kit for M16C/62P M3A-0664 0 O

C_main.c

gogooobogd

000 oooo

main 0D0000000000000 Cal00DD0O00000000
O00000LEDOOOOODOOOOOOOOOOON

init_CPU 000000000000O00O0

gobooboobooboboobobono 2gd
0o0oo0o0oooboooooboooooooooongon

init_Peripheral |00 0000000000000
LEDOOOOOODOOODOO0OOOO0OooOoooooooon
00000 A000O00D0O0O0

refresh. LED LEDOOOOOODOOODOOOOoOn
lsecO000 LEDOOOODODOOOODOOODOOOOODOO

A_interrupt.a30

0oooo00oooo0ooooooon

g gogd

voltage_detect gooobooooobooboon
gboobooboooboboooboboobooboooboan
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6.1. ncrt0.a30U U O UO0OOOOOOOOOO

OO000000OCO000O00DOOO000O00DDOOO0ONC30WAVer5.30Release 100000000000
gooooooO0ooooooUooooUOoOoUoOoOoOOobDOUOobOOobOO/MobOOobObOOobOoobOOobbogDbooo
O0O0/00000 RAMODODO COOOOO NCoOOOOODOOOOOODOOOOOODO
0000000000000 0O0o0DOoOoONC3o0O0Ooooooooooooooooo

btst  wdc5 ; - (V0000000 D/000000000000
ic warm_start
cold_start: ;
bset wdc5 ; Set Cold/Warm Start Discrimination Flag for Next Time
bset wdc5 ; (Note2)

IT the voltage applied to VCCl is less than 4.0V, either write
to this register when the CPU clock frequency is 2MHz or write twice.

___________________________________________________________ <— 0000000000
O0O0RAMOOODO OOOOOOOODOOODOD

; bss zero clear 00000000 near RAMODOO OODOODO

N_BZERO bss_SE_top,bss_SE
N_BZERO bss_SO_top,bss_SO
N_BZERO bss_NE_top,bss_NE
N_BZERO bss_NO_top,bss_NO

; initialize data section 0000000 near RAMOODODOD

N_BCOPY data_SEl_top,data_SE_top,data_SE
N_BCOPY data_SOIl_top,data_SO_top,data_SO
N_BCOPY data_NEI_top,data_NE_top,data NE
N_BCOPY data_NOI_top,data_NO_top,data_NO

; FAR area initialize.

; bss zero clear 00o00ooooO farRAMOOO OODOOO

BZERO  bss_FE_top,bss_FE
BZERO  bss_FO_top,bss_FO

; Copy edata_E(0) section from edata_EI(Ol) section 0000000 farRAMOOOOOOO

BCOPY  data_FEIl_top,data_FE_top,data_FE
BCOPY  data_FOl_top,data_FO_top,data_FO

v:/arm_start: «——| 0000000000000 RAMODOD oOOODODO

00000000 @MOODO0o0OooDOoooooooo
Idc #stack_top,sp

.stk -40

; heap area initialize

00o0o0oo
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6.2. sect30.inc0 00O DOO0OOOOODOO

000000000000 00FlashROMOOODOOODO0O0O0O0O0OOOOODOOODOOODOOOOO
(voltage_detect) ] 000D O0O0D0O0O0O0OO0ODOOODOO

: ¢ Compiler for R8C/Tiny, M16C/60,30,20,10
COPYRIGHT(C) 1999(2000-2002) RENESAS TECHNOLOGY CORPORATION
; AND RENESAS SOLUTIONS CORPORATION ALL RIGHTS RESERVED

Written by T.Aoyama

; sect30.inc : section definition
; This program is applicable when using the basic 1/0 library

; $1d: sect30.inc,v 1.22 2004/02/16 05:17:14 muranaka Exp $

2005.03.15 Ver.1.00
Sample operation of Voltage Detection Circuit.
This file was diverted from the sect30.inc attached to
the NC30WA Ver.5.30 Release 1.
The lines changed from original source are marked by @100

Lif _RsC__1=1
for M16C/60,30,20,10

; SBDATA area
.section data_SE,DATA
.org 400H

data_SE_top:

.section bss_SE,DATA,ALIGN
bss_SE_top:

.section data_SO,DATA
data_SO_top:

.section bss_SO,DATA
bss_SO_top:

; near RAM area
.section data_NE,DATA,ALIGN
data_NE_top:

.section bss_NE,DATA,ALIGN
bss_NE_top:

.section data_NO,DATA
data_NO_top:

.section bss_NO,DATA
bss_NO_top:

.section stack,DATA
.blkb STACKSIZE
stack_top:

.blkb ISTACKSIZE
istack_top:
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; heap section

’ .section heap,DATA
heap_top:
.blkb HEAPSIZE

; Near ROM data area

.section rom_NE,ROMDATA,ALIGN
rom_NE_top:

.section rom_NO,ROMDATA
rom_NO_top:

; Far RAM data area

' .section data FE,DATA
.org 10000H
data_FE_top:

.section bss_FE,DATA,ALIGN
bss_FE_top:

.section data_FO,DATA
data_FO_top:

.section bss_FO,DATA
bss_FO_top:

; Far ROM data area

.section rom FE,ROMDATA

JAF 0
00000000000 O000 Flash
.org OF000CH as
ELSE ROMOOOO BlockOOOOODOOOOO
.org OFFOOOH ; @100 Use Flash memory area from Block 0 ooooooog
_ENDIF
rom_FE_top:
.section rom_FO,ROMDATA
rom_FO_top:

oooo
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; fixed vector section

.section fvector,ROMDATA
; -org OfffdcH

;UDI:

; -lword dummy_int
;OVER_FLOW:

; -lword dummy_int
;BRKI:

; -lword dummy_int

;ADDRESS_MATCH:
- _Iword dummy_int 0000000000000 voltage_detectd O

;SINGLE_STEP: jo0ooO0Ooooooooooooo
; -lword dummy_int

; 0100

; Interrupt handling routine of the Voltage Down Detect Function

-glb voltage_detect
.org OffffOH ; Vector Table Address of

WDT: ; WDT, Oscillation Stop and, Re-oscillation, Voltage Down Detection
.lword voltage detect ;

;DBC:
; -lword dummy_int
SNMI:
; -lword dummy_int
.org OffffcH
RESET:
.lword start

R8C

.else  ; _|
gooooao
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6.3. C_main.c

goooobogoboobbooobooboooboooboooboooboobobooobooboooo
googogo

g o g 0O

CNT_WAIT PLL 00 imit CPUODOOOODODOOO
PLLOOOOOOCOO tsu(PLL)OOO0OOOOOOOODOOOOOOOOO
000000 tsuw(PLL)OOOOO0OO0O0OOOOOODODOOOOOODOOOODOOOoOoOQO

/
*
* FILE : C_main.c
*  CONTENTS : Sample operation of Voltage Detection Circuit
* Main routine
*
* CPU : M16C/62P (Starter Kit for M16C/62P :M3A-0644)
* 0S : No used
*  COMMENT :
*  HISTORY : 2005.03.15 Ver.1.00
*  NOTE
*  Copyright(C)2004, Renesas Technology Corp.
*  Copyright(C)2004, Renesas Solutions Corp.
* Al rights reserved.
*/
/
Include files
*/

#include "sfré2p.h"
#include "board.h"

Defines

*/
/* Set the values suitable for the system */
#define CNT_WAIT_PLL (14000) /* Count value of
the PLL Frequency Synthesizer Stabilization Wait Time (@6MHz) */
#define TAO_INTERVAL (24000-1) /* 1ms @24MHz PLL, f1 */
#define REFRESH_INTERVAL (4) /* (msec) Dynamically turn on LED interval */

/
Global Variables

*/
short Digit_1, Digit_10;

Prototypes

*/

void main( void );

void init_CPU( void );

void init_Peripheral( void );
void refresh_LED( void );
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MODULE : main

FUNCTION: Main routine of sample program
PARAMETERS: None

RETURN : None

*/
void main( void )
{

unsigned short cnt_wait = 0;

init_CPUQ);
init_Peripheral();

tals = 1;
while(1){
if( ir_ta0ic == 1 ){
talic = 0;
/* ? REFRESH_INTERVAL ms */

cnt_wait = 0;
refresh_LED();
}

}
}/* while */

if ( REFRESH_INTERVAL < cnt_wait++ ){
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/
MODULE : init_CPU
FUNCTION: Initialize CPU
Processor Mode: Single-Chip Mode
CPU Clock: PLL Clock (Xin = 6MHz, Multiply by 4 --> 24MHZz)
Enable reset level detection circuit
Enable voltage down detection circuit
Use the voltage down detection interrupt to get out of stop/wait mode
PARAMETERS: None
RETURN : None
*/

void init_CPU( void )
volatile short cnt_word, cnt_over_vdet4;

prcr = 0x0B; // Protect Register (write enabled)

//

// Setting Voltage Detection Register 2

//

vcr2 = 0xCOo;
// (b5-b0) Resrved Bit (Set to "0") [000000]
// (b6) Reset Level Monitor Bit [1:Enable reset level detection circuit]
// (b7) Voltage Down Monitor Bit [1:Enable voltage down detection circuit]

// Wait for td(E-A) until the detection circuit is actuated (See the following Note5 of D4INT)
// Wait for the Sampling time (See the following Note5 of D4INT)

// (In this sample, waiting time from setting 1 to VC27 to setting 1 to D40 is

// substituted by the following processing time)

//
// Setting Processor Mode
//
// Processor Mode Register 0
pm0 = 0x00;

// (b1-b0) Processor Mode Bit [00:Single-Chip]

// (b2) R/W Mode Select Bit [0: (Note2)]

// (b3) Software Reset Bit [0]

// (b5-b4) Multiplexed Bus Space Select Bit [00: (Note2)]

// (b6) Port P4 0 to P4_3 Function Select Bit [0:(Note2)]

// (b7) BCLK Output Disable Bit [0: (Note2)]

// (Note2) Effective when memory expansion mode or microprocessor mode

// Processor Mode Register 1

pml = 0x08;
// (b0) CS2 Area Switch Bit [0:Block A disable]
// (bl) Port P3_7 to P3_4 Function Select Bit [0:(Note3)]
// (b2) Watchdog Timer Function Select Bit [0:Watchdog timer interrupt]
// (b3) Internal Reserved Area Expansion Bit [1:The entire area is usable]
// (b5-b4) Memory Area Expansion Bit [00: (Note3)]
// (b6) Reserved bit (Set to "0") [0]
// (b7) Wait Bit [0:No wait state]

// (Note3) Effective when memory expansion mode or microprocessor mode

// Processor Mode Register 2 (Set the PM20 bit to "0" (2 wait states))

pm2 = 0x00;
// (b0) Specifying Wait when Accessing SFR at PLL Operation
// [0:2 waits (Note2)]
// (bl) System Clock Protective Bit [0:Clock is protected by PRCR register]
// (b2) WDT Count Source Protective Bit [0:CPU clock is used for the WDT count source]
// (b4-b3) Reserved Bit (Set to "0") [00]
// (b7-b5) Nothing is assigned (When write, set to "0")
// [000]
// (Note2) The PM20 bit become effective when PLCO7 bit in the PLCO register is
// set to "1"(PLL On).
// Change the PM20 bit when the PLCO7 bit is set to "0"(PLL Off).
// Set the PM20 bit to "0"(2 waits) when PLL clock > 16MHz.
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//

// Setting Voltage Down Detection Interrupt Register
//

d4int = 0x03;

// (b0) Voltage Down Detection Interrupt Enable Bit [1:Enable] (Note5)
// (bl) STOP/WAIT Mode Deactivation Control Bit [1:Enable]

// (b2) Voltage Change Detection Flag [0:(Writing a "1" has no effect)]
// (b3) WDT Overflow Detect Flag [0:(Writing a "1" has no effect)]
// (b5-b4) Sampling Clock Select Bit [00:CPU clock divided by 8]

// (b7-b6) Nothing is assigned(When write, set to "0") [00]
// (Note5) The D40 bit is effective when the VC27 bit=1.

// To set the D40 bit to "1", set bits in the following order.
// (a) Set the VC27 bit to "1".

// (b) Wait for td(E-A) until the detection circuit is actuated.
// (c) Wait for the sampling time

// (d) Set the D40 bit to "1".

// Main clock for the CPU clock source
if( cmll == 0 ){

//
// Using the PLL clock as the clock source for the CPU
//
// System Clock Control Register 1
cml = 0x20;
// (b0) All Clock Stop Control Bit [0:Clock on]
// (bl) System Clock Select Bit 1 [0:Main clock] (Note5)
// (b4-b2) Reserved Bit (Set to "0") [000]
// (b5) XIN-XOUT Drive Capacity Select Bit [1:HIGH]
// (b7-b6) Main Clock Division Select Bit [00:No division mode]
// (Note5) After setting the PLCO7 bit in the PLCO register to "1"(PLL operation),
// wait until Tsu(PLL) elapses before setting the CM11 bit to "1"(PLL Clock)

// System Clock Control Register 0

cm0 = 0x04;
// (b1-b0) Clock Output Function Select Bit [00: 1/0 port P5_7]
// (b2) WAIT Mode Peripheral Function Clock Stop Bit

// [1:Stop peripheral function clock in wait mode] (Note8)
// (b3) XCIN-XCOUT Drive Capacity Select Bit [0:Low]

// (b4) Port XC Select Bit [0:1/0 port P8_6, P8_7]

// (b5) Main Clock Stop Bit [0:0n]

// (b6) Main Clock Division Select Bit [0:CM16 and CM17 valid]

// (b7) System Clock Select Bit [0:Main clock, PLL clock, or on-chip oscillator clock]
// (Note8) The fC32 clock does not stop. During low speed or low power dissipation mode,

// do not set this bit to "1" (peripheral clock turned off when in wait mode).

// Set PLL Control Register 0

plcO = 0x92;
// (b2-b0) PLL Muliplying Factor Select Bit [010:Multiply by 4]
// (b3) Nothing is assigned (When write, set to "0") [0]

// (b4) Reserved Bit (Set to "1") [1]
// (b6-b5) Reserved Bit (Set to "0") [00]
// (b7) Operation Enable Bit [1:PLL On]

// Wait until the PLL clock becomes stable (tsu(PLL))
cnt_word = CNT_WAIT_PLL; while( cnt_word -- );

// Set the CM11 bit to "1" (Use the PLL clock as the CPU clock)
cmll = 1;
// (bl) System Clock Select Bit 1 [1:PLL clock]

}

prcr = 0x00; // Protect Register (write protected)
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MODULE : init_Peripheral
FUNCTION: Initialize Peripheral
PARAMETERS: None

RETURN : None

=/
void init_Peripheral( void )

{

1/

// Setting 1/0 port

1/

NEGATE_LEDS;

LED_PORT = LED data_blank;
LED_PD = Oxff;
LED_SELECTOR PD |= 0x03;

// Negate tens and first digit LED
// Initialize LED Port

// LED Port Direction

// LED Selector Port Direction

1/

// Peripheral Clock Select Register

1/

prcr = 0x01; // Protect Register (write enabled)

// Peripheral Clock Select Register
pclkr = 0x03;
// (b0) Timers A, B Clock Select Bit
// (bl) S1/0 Clock Select Bit
// (b7-b2) Reserved bit (Set to "0")

[1:F1]
[1:F1S10]
[000000]

prcr = 0x00; // Protect Register (write protected)
/7

// Timer A0 (Timer Mode, 1ms)

/7

// Stop counting

ta0s = 0;

// Timer Mode Register
taOmr = 0x00;
// (b1-b0) Operation Mode Select Bit
// (b2) Pulse Output Function Select Bit
// (b4-b3) Gate Function Select Bit
// (b5) Set to "0" in timer mode
// (b7-b6) Count Source Select Bit
// Interrupt Priority Level (Interrupt disable)
talic=0;
// Timer Register
ta0 = TAO_INTERVAL;

[00:Timer mode]

[0:Pulse is not output]

[00:Gate function not available]
[0]

[00:f1 or f2]
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MODULE : refresh_LED
FUNCTION: Dynamically turn on LED and step up digit by 1sec
PARAMETERS: None

RETURN : None
*/
void refresh_LED( void )
{

static short sec_cnt = 0; // second counter

// Dynamically turn on LED

LED_PORT = LED_data_blank;

if( FIRST_LED == ACTIVE_LED ){
NEGATE_LEDS;
LED_PORT = LED_data[ Digit_10 ];
TENS_LED = ACTIVE_LED;

else{
NEGATE_LEDS;
LED_PORT = LED data[ Digit 1 ];
FIRST_LED = ACTIVE_LED;

}

// Digit is stepped up by lsec
if ( (1000/REFRESH_INTERVAL) < sec_cnt++ ){
sec_cnt = 0;
Digit_1++;
if( 10 <= Digit_1 ){
Digit_1 = 0;
Digit_10++;
if( 10 <= Digit_10 ) Digit_10 = 0;
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6.4. A_interrupt.a30

goooobogoboobooobooobooboooboon
00o0o00o0o0ooooooooooooooooooooooooooooon

g o

g o

CNT_LOOP_MAX

gooodooOooooovelsoooooooooooopoo

CNT_OVER_VDET4

vC13ooo@ooooooooo)oooooo
VC130O0O0OO0O00O CNT_OVER_VDET4(0)"1"OOOOOO0OODOVCC1OVdet4DOOOOOO

CNT_UNDER_VDET4

VC130O0OOO00 CNT_UNDER _VDET4(0)"'0"0 000000 0OVCC1<Vdet4 0O OO OO0

CNT_WAIT_CHK

000000D00000000 CNT_WAIT CHK(O)0OODODODDODOOOOO0OO0OO0ODOOOO

CNT_WAIT_PLL

g000oo000ooo0oooo cpPOOOOOD PLLOOODOOOOO PLLOODOOOODO
tsuPLLO00OO000D0000000000000O0

CPU 1 M16C/62P
0S : No used
COMMENT

NOTE

FILE : A_interrupt.a30
CONTENTS : Sample operation of Voltage Detection Circuit
Interrupt handling routine

(Starter Kit for M16C/62P :M3A-0644)

HISTORY : 2005.03.15 Ver.1.00

Copyright(C)2004, Renesas Technology Corp.
Copyright(C)2004, Renesas Solutions Corp.
All rights reserved.

; Include files

“list OFF
.include sfré2p.inc
.list ON

;  Defines

CNT_LOOP_MAX .equ
CNT_OVER_VDET4 .equ
CNT_UNDER_VDET4 .equ
CNT_WAIT_CHK .equ
CNT_WAIT_PLL .equ

LED_PORT .equ
LED_PD -equ
LED_SELECTOR .equ
LED_SELECTOR_PD .equ
LED_data_blank .equ

LED data E .equ
NEGATE_TENS -equ
NEGATE_FIRST -equ
ASSERT_TENS .equ
ASSERT_FIRST -equ
ASSERT_LEDS .equ
NEGATE_LEDS -equ

Set the values suitable for the system

; Definitions for the Starter Kit for M16C/62P(M3A-0644)

(20) ; Number of total check

(€)) ; Number of times that check VCC1 above Vdet4
(©)) ; Number of times that check VCC1 below Vdet4
(700) ; Check interval Approx. 1ms @6MHz

(14000) ; Number of the PLL Frequency Synthesizer Stabilization Wait Time
po

pd0

pl

pdl

~(00h)

~(01h | 20h | 10h | 08h | 40h)

(01h)

(02h)

~(NEGATE_TENS)
~(NEGATE_FIRST)

(ASSERT_TENS & ASSERT_FIRST)
(NEGATE_TENS | NEGATE_FIRST)
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; Global symbols

.glb voltage_detect

; Variables

save them to the stack in software.

PARAMETERS: None
RETURN : None

.section bss_NE, DATA
Cnt_under_Vdet4: blkw 1
Cnt_over_Vdet4: blkw 1
Cnt_wait: blkw 1
Cnt_tmp: blkw 1
.section program, align
MODULE : voltage detect
FUNCTION: Interrupt handling routine of Voltage Detect Circuit.
NOTE : This routine does not use any registers.

Except for automatically saved registers, if there are any registers
that are likely to be modified in the interrupt handling routine,

C MM wrwr wrwrwrwrwrw

oltage_detect:

; Change CPU clock source from the PLL clock to the main clock

; Protect Register (write enabled)

mov.b  #01lh, prcr
; System Clock Control Register 1
mov.b  #020h, cml

; (b0) All Clock Stop Control Bit
; (bl) System Clock Select Bit 1
; (b4-b2) Reserved Bit (Set to "0")
; (b5) XIN-XOUT Drive Capacity Select Bit
; (b7-b6) Main Clock Division Select Bit
; System Clock Control Register 0
mov.b  #004h, cmO
; (b1-b0) Clock Output Function Select Bit

; (b3) XCIN-XCOUT Drive Capacity Select Bit
; (b4) Port XC Select Bit

; (b5) Main Clock Stop Bit

; (b6) Main Clock Division Select Bit

; (b7) System Clock Select Bit

; I the main clock is beyond 10MHz, be sure below 10MHz by dividing.

[0:Clock on]

[0:Main clock]

[000]

[1:HIGH]

[00:No division mode]

[00: 1/0 port P5_7]

; (b2) WAIT Mode Peripheral Function Clock Stop Bit

[1:Stop peripheral function clock in wait mode]
[0:Low]

[0:1/0 port P8_6, P8 7]

[0:0n]

[0:CM16 and CM17 valid]

[0:Main clock, PLL clock, or on-chip oscillator clock]
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; Check Voltage Down Monitor Flag

mov.w  #CNT_LOOP_MAX, cnt_tmp

mov.w  #CNT_UNDER_VDET4, Cnt_under_Vdet4

mov.w  #CNT_OVER_VDET4, Cnt_over_Vdet4
CHK_VCC_FLG:

mov.w  #CNT_WAIT_CHK, Cnt_wait
WAIT_CHK:

adjnz.w #-1, Cnt_wait, WAIT_CHK

; Check VC13 (Voltage Down Monitor Flag)
btst vcls
jnz CHK_VCC_UP

CHK_VCC_DOWN:
mov.w  #CNT_OVER_VDET4, Cnt_over_Vdet4 ; Reset Over Vdet4 counter
adjnz.w #-1, Cnt_under_Vdet4, CHK_LOOP_MAX
Jjmp UNDER_VDET4

CHK_VCC_UP:
mov.w  #CNT_UNDER_VDET4, Cnt_under_Vdet4 ; Reset Under Vdet4 counter
adjnz.w #-1, Cnt_over_Vdet4, CHK_LOOP_MAX
jmp OVER_VDET4

CHK_LOOP_MAX:
adjnz.w #-1, Cnt_tmp, CHK_VCC_FLG
Jmp HANDLE_EXCEPTION

;  Entering Wait Mode

; When the CPU clock source is the PLL clock, be sure CPU clock source is
; the main clock before going wait mode.
UNDER_VDET4:

; Stop PLL
belr plco7
mov.b  #00h, prcr ; Protect Register (write protected)

; Reduce Power Consumption
mov.b  #LED_data_blank, LED_PORT
or.b #NEGATE_LEDS, LED_SELECTOR

and.b  #11111100b, LED_SELECTOR_PD ; LED Selection Port direction --> Input

mov.b  #00h, LED_PD ; LED Port direction --> Input

jmp.b  _LABEL_001 ; (Reference: TECHNICAL UPDATE) TN-16C-128A

_LABEL_001: ; Insert the jmp.b instruction between the writing instruction to

;  the internal RAM area and wait instruction.

wait ; Execute WAIT instruction

nop ;

nop ;

nop ;

nop ;

jmp END_VOLTAGE_DETECT
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;  Exiting Wait Mode

OVER_ VDET4:
; Set PLL Control Register 0
mov.b  #092h, plcO

; (b2-b0) PLL Muliplying Factor Select Bit [010:Multiply by 4]
; (b3) Nothing is assigned (When write, set to "0") [0]

; (b4) Reserved Bit (Set to "1") [1]

; (b6-b5) Reserved Bit (Set to "0") [00]

; (b7) Operation Enable Bit [1:PLL On]

; Wait until the PLL clock becomes stable

mov.w  #CNT_WAIT_PLL, Cnt_tmp
WAIT_PLL_STABLE1:

adjnz.w #-1, Cnt_tmp, WAIT_PLL_STABLE1

; Use the PLL clock as the CPU clock
bset cmll ; (bl) System Clock Select Bit 1 [1:PLL clock]
mov.b  #00h, prcr ; Protect Register (write protected)

; Restore LED Port

mov.b  #LED_data_blank, LED_PORT

or.b #NEGATE_LEDS, LED_SELECTOR
mov.b  #OFFh, LED_PD

or.b #00000011b, LED_SELECTOR_PD

END_VOLTAGE_DETECT:
; Clear Voltage Change Detection Flag

bset prc3
belr d42
belr prc3
reit

; Handle Exception

; At this sample, If an exception occurred,

; Disable Voltage Down Detection Interrupt and stop processing by entering WAIT mode.
HANDLE_EXCEPTION:

; Disable Voltage Down Detection Interrupt

mov.b  #0%h, prcr ; Protect Register (write enabled)

belr d40 ; (b0) Voltage Down Detection Interrupt Enable Bit [0:Disabled]

belr plc07 ; (b7) Operation Enable Bit [0:Stop PLL]

mov.b  #00h, prcr ; Protect Register (write protected)

; Display to LED the exception

or.b #NEGATE_LEDS,  LED_SELECTOR
mov.b  #LED data_E, LED_PORT

mov.b  #OFFh, LED_PD

or.b #00000011b, LED_SELECTOR_PD
and.b  #ASSERT_LEDS, LED_SELECTOR

; Stop processing by entering WAIT mode

jmp.b  _LABEL_002 ; (Reference: TECHNICAL UPDATE) TN-16C-128A
_LABEL_002: ; Insert the jmp.b instruction between the writing instruction to
;  the internal RAM area and wait instruction.
wait ; Execute WAIT instruction
nop ;
nop ;
nop ;
nop ;
LATCH_LOOP:

jmp.b  LATCH_LOOP

.END
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