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6.1. sect30.incU 00 00O00OOODOOOO

OO00o0oOoooOooooOUdboFrleshROMOOCOOOOOCOOOODOOOOO
O000DO00O00ODO0ODO0ODOO (osc_stop_detect)D DO OO OODOOOOODOODOODOO

; C 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

; sect30.1inc . section definition

; This program is applicable when using the basic 170 library

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

; 2005.02.25 Ver.1.00

; Sample operation of Oscillation Stop and Re-ocsillation Detect Function.
; 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

.if _RSC_ 1=1

for M16C/60,30,20,10

; Near RAM data area

; 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_S0,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
.bIkbSTACKSIZE
stack_top:

-bIKbISTACKSIZE
istack_top:
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.section heap,DATA
heap_top:
-bIKbHEAPSIZE

.section rom NE,ROMDATA,ALIGN
rom_NE_top:

.section rom_NO,ROMDATA
rom_NO_top:

.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:

.section rom FE,ROMDATA

.IF 0
.org OFO000H 00000000000000 Flash

-ELSE ROMOOOOBlockOOOOOOOOODO
org OFFOOOH ; @100 Use Flash memory area from Block O 0o0oooooo

_ENDIF

rom_FE_top:
.section rom_FO,ROMDATA
rom_FO_top:
ooon

g
O
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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 0000ocs_stop_detect) O
3 SINGLE_STEP: gobobobooboooooooooo
; . lword dummy_int

; @100

; Interrupt handling routine of Oscillation Stop and Re-oscillation Detect Function
.glb osc_stop_detect

.org OffffOH ; Vector Table Address of
WDT: ; WDT, Oscillation Stop and, Re-oscillation, Voltage Down Detection
.lword osc_stop_detect;
;DBC:
; . lword dummy_int
SNMI:
; . lword dummy_int
.org OffffcH
RESET:
. Iword start
.else; __R8C__
gooonoo
O
d
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6.2. C_main.c

gooobooobooboboboobooboobooobobOooboooboobooboboobooobOoon
goooog

o o o 0

CNT_WAIT_PLL 00 initCcPUOOOOOOOOO
PLLODOODODODOOD tsu(PLL)YDOOO0OO0OO0O0O0O0OO0OOO0OOOOOOOO
Oo0O0000 tsu(PLL)OODOOODOODOODOODOODOODOODOODOODOODOOOOOO

/
*
*  FILE : C_main.c
*  CONTENTS : Sample operation of Oscillation Stop and Re-oscillation Detect Function
* Main routine
*
*  CPU 1 M16C/62P (Starter Kit for M16C/62P :M3A-0644)
* 0S : No used
*  COMMENT :
*  HISTORY : 2005.02.25 Ver.1.00
*
*  NOTE
*
*  Copyright(C)2004, Renesas Technology Corp.
*  Copyright(C)2004, Renesas Solutions Corp.
* All rights reserved.
*
*/
/
Include files
*/

#include "sfr62p.h"
#include "board.h"

/
Defines

*/
/* Set the value suitable for the system */
#define CNT_WAIT_PLL (14000) /* Count value of
the PLL Frequency Synthesizer Stabilization Wait Time (@6MHz) */

#define MS_INTERVAL (125) /* Count up by 125ms @24MHz PLL */
#define TAO_INTERVAL (24000-1) /* 1ms @24MHz PLL, f1 */

#define INIT_LED data ( ~( _a_) )

#define MASK_FLICKER (_La_ | _d)

Global Variables

*/
unsigned short Cnt_ms;

Prototypes

*/

void main( void );

void init_CPU( void );

void init_Peripheral( void );
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MODULE : main

FUNCTION: Main routine of sample program
PARAMETERS: None

RETURN - None

*/
void main( void )

init_CPUQ;
init_Peripheral();

Cnt_ms = 0;
LED_PORT = INIT_LED data;

ta0s = 1; // Start Period count Timer

while(1){
// ? TAO"s interrupt request is generated
if( ir_talic == 1 ){
ta0ic = 0; // Clear Interrupt Request Bit
if ( MS_INTERVAL <= (Cnt_ms++) ){
Cnt_ms = 0;
LED_PORT "= MASK_FLICKER;
}
}
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MODULE : init_CPU
FUNCTION: Initialize CPU
Processor Mode: Single-Chip Mode
CPU Clock: PLL Clock (Xin = 6MHz, Multiply by 4 --> 24MHz)
Oscillation Stop, Re-Oscillation Detection function enabled
PARAMETERS: None
RETURN = None

*/
void init_CPU( void )

volatile short cnt_word;

prcr = 0x03; // Protect Register (write enabled)

//
// 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
//
// Using the PLL clock as the clock source for the CPU
1/
// System Clock Control Register 1
cml = 0x20;
// (b0) All Clock Stop Control Bit [0:Clock on]
// (b1l) 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 = 0x00;
// (b1-b0) Clock Output Function Select Bit [00: 1/0 port P5_7]
// (b2) WAIT Mode Peripheral Function Clock Stop Bit
[0:Do not stop peripheral function clock in wait mode]
// (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]
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1/
// Enable Detection Stop, Re-oscillation Detection Function
1/
// Oscillation Stop Detection Register
cm2 = 0x81;

// (b0) Oscillation Stop, Re-Oscillation Detection Bit

// [1:Detection function enabled]

// (bl) System Clock Select Bit 2 [0:Main clock or PLL clock]

// (b2) Oscillation Stop, Re-Oscillation Detection Flag [0:(Note4)]

// (b3) XIN Monitor Flag [0:(Read Only)]

// (b5-b4) Reserved Bit (Set to "0") [00]

// (b6) Nothing is assigned (When write, set to "0")[0]

// (b7) Operation Select Bit [1:Oscillation stop, re-oscillation detection interrupt]

// (Noted) This flag is set to "1" when the main clock is detected to have stopped and

// the main clock is detected to have restarted oscillating.

// PLL Control Register 0 (Set the PLCO2 to PLCOO bits (multiplying factor))
plcO = 0x12;

// (b2-b0) PLL Muliplying Factor Select Bit [010:Multiply by 4]

// (b3) Nothing is assigned (When write, set to "0")

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

// 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™) [o0]
// (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.
// Set the PLCO7 bit to "1" (PLL On)
plc07 = 1;
// (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" (PLL clock for the CPU clock soruce)
cmll = 1;
// (b1l) 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/
LED_PORT = LED_data_blank; // Initialize LED Port
ASSERT_LEDS; // Assert tens and first digit LED
LED_PD = Oxff; // LED Port Direction
LED_SELECTOR_PD |= 0x03; // LED Selector Port Direction
//
// Peripheral Clock Select Register
//
prcr = 0x01; // Protect Register (write enabled)
// Peripheral Clock Select Register
pclkr = 0x03;
// (b0) Timers A, B Clock Select Bit [1:f1]
// (b1) S1/0 Clock Select Bit [1:F1S10]
// (b7-b2) Reserved bit (Set to "0") [000000]
prcr = 0x00; // Protect Register (write protected)
//
// Timer AO (Timer Mode, 1ms)
//
// Stop counting
tals = 0;
// Timer Mode Register
taOmr = 0x00;
// (b1-b0) Operation Mode Select Bit [00:Timer mode]
// (b2) Pulse Output Function Select Bit [0:Pulse is not output]
// (b4-b3) Gate Function Select Bit [00:Gate function not available]
// (b5) Set to "0" in timer mode [0]
// (b7-b6) Count Source Select Bit [00:f1 or f2]
// Interrupt Priority Level (Interrupt disable)
tal0ic=0;
// Timer Register
ta0 = TAO_INTERVAL;
}
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6.3. A_interrupt.a30

ooooboooboboboboboobooboobobooobooboobon
gbooboboboboboobooboobobooboobooobooooboon
oo0o0opoooobooooooooooooooooooooooooo

o 0 o 0
CNT CHK XIN CM23O0O0OXINODODOOO)yooooono
B } CM230 00000 CNT_CHK XIN(O)"1"ODOODODODODOO0OO00OO0000000o0o0o0oon
CNT_LOOP_MAX onoooooboon
cM30 000000000000
CNT_WAIT_CHK 00000000000000 CNT_WAIT CHK(O)OOOODOoDOOooooooooooo
; FILE : A_interrupt.a30

; CONTENTS : Sample operation of Oscillation Stop and Re-oscillation Detect Function
; Interrupt handling routine

CPU : M16C/62P (Starter Kit for M16C/62P :M3A-0644)
; 0S : No used
; COMMENT

: HISTORY : 2005.02.25 Ver.1.00
©NOTE
Copyright(C)2004, Renesas Technology Corp.

; Copyright(C)2004, Renesas Solutions Corp.
; ANl rights reserved.

Include files

“list OFF
.include sfré2p.inc
.list ON

Defines

; Set the values suitable for the system

CNT_CHK_XIN .equ ®) ; Number of Oscillation stop counting
CNT_LOOP_MAX .equ (16) ; Number of total check
CNT_WAIT_CHK .equ (500) ; Number of loop that make check interval (Approx. 5ms @1MHZz)

TAO_INTERVAL .equ (24000-1)  ; 1ms @24MHz PLL, f1

Global symbols

: glb osc_stop_detect
.glb _Cnt_ms

Variables

.section bss_NE, DATA
Cnt_main_stop: .blkw 1
Cnt_tmp: blkw 1
Cnt_wait: blkw 1
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.section program, align

; MODULE : osc_stop_detect
FUNCTION: Interrupt handling routine of

; Oscillation Stop and Re-oscillation Detect Function.

; 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,

save them to the stack in software.

PARAMETERS: None

; RETURN - None

6sc_st0p_detect:
mov.b  #01lh, prcr ; Protect Register (write enabled)
bset cm21 ; On-chip oscillator oscillating

; (Where the PLL clock corresponds to the CPU clock source,
; the CM21 bit remains unchanged)

; Check XIN Monitor Flag

mov.w  #CNT_LOOP_NAX, Cnt_tmp
mov.w  #CNT_CHK_XIN, Cnt_main_stop

CHK_XIN_FLG:
mov.w  #CNT_WAIT_CHK, Cnt_wait
WAIT_CHK:
adjnz.w #-1, Cnt_wait, WAIT_CHK

; Check CM23 (XIN Monitor Flag)
btst cm23
jz CHK_MAIN_0SC

CHK_MAIN_STOP:
adjnz.w #-1, Cnt_main_stop, CHK_LOOP_MAX ; Counting main clock stop
Jmp ONCHIP_OSC

CHK_MAIN_OSC:
mov.w  #CNT_CHK_XIN, Cnt_main_stop ; Reset main clock stop counter

CHK_LOOP_MAX:
adjnz.w #-1, Cnt_tmp, CHK_XIN_FLG
jmp HANDLE_EXCEPTION

Switched to the On-chip Oscillator Clock

ONCHIP_0SC:
END_OSC_STOP_DETECT:

mov.b  #00h, prcr ; Protect Register (write protected)
mov.w  #00h, _Cnt_ms ; Clear Control Variables

belr tals ; Stop counting

mov.b  #00h, talic ; Clear Timer"s Interrupt Request Flag
mov.w  #TAO_INTERVAL, ta0 ; Reset Timer Register

bset tals ; Start Count Timer

reit

; Handle Exception

HANDLE_EXCEPTION:
; In this sample, If an exception occurred, processing jumps to ONCHIP_OSC.
Jmp ONCHIP_OSC

.END
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