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1. Abstract
This document describes a setting method and application examples for power control using wait mode.

2. Introduction
The application example described in this document applies to the following microcomputer (MCU) and parameters:

• MCU: R8C/35A Group
• Oscillation frequencies: 20 MHz (XIN clock), 32.768 kHz (XCIN clock)

This application note can be used with other R8C Family MCUs which have the same special function registers (SFRs)
as the above group. 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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3. Application Examples
This application note describes application examples of the following two sample programs:

• Sample program 1: Exit using the CPU clock immediately before entering wait mode
• Sample program 2: Exit using the XIN clock

3.1 Sample Program 1 Outline
Operating modes are switched and the MCU enters and exits wait mode according to the procedure shown below.
The timer RA interrupt and INT0 interrupt are used to exit wait mode. Entering and exiting wait mode are controlled
using a variable (mode). 

(1) After reset is deasserted, oscillate the XIN clock and then the XCIN clock by a program.
(2) After waiting for the XIN clock and XCIN clock oscillation to stabilize, switch the system clock to the XIN

clock and change the operating mode to high-speed clock mode (no division). Then stop the low-speed on-
chip oscillator clock. Set the VCA20 bit in the VCA2 register to 0 (internal power low consumption
disabled).

(3) When entering wait mode, switch the system clock to the XCIN clock and change the operating mode to
low-speed clock mode (divide-by-8 mode), and stop the XIN clock. Then set the following:
• Set the variable (mode) to 1.
• Set the CM35 bit in the CM3 register to 0 (settings of the CM06 bit in the CM0 register, and bits CM16 

and CM17 in the CM1 register are enabled).
• Set bits CM37 and CM36 to 00b (the MCU exits using the CPU clock immediately before entering wait  

mode or stop mode).
• Set the VCA20 bit to 1 (internal power low consumption enabled).

(4) Execute the WAIT instruction to enter wait mode. At this point, an interrupt used for exiting wait mode is
enabled and an interrupt for the interrupt enable flag (I flag) is enabled.

(5) Set the VCA20 bit to 0 using the timer RA interrupt (every 1 second) or INT0 interrupt (falling edge signal)
and the MCU exits wait mode. When the MCU exits wait mode, XCIN keeps operating at the system clock.
If the MCU exits wait mode using the timer RA interrupt, a clock update is performed and the MCU enters
wait mode again after returning to the main process. If the MCU exits wait mode using the INT0 interrupt, it
does not enter wait mode after setting 0 to the variable (mode) and returning to the main process.

(6) After oscillating the XIN clock and waiting until the XIN clock oscillation stabilizes when the variable
(mode) is 0, switch to use the XIN clock as the system clock, and set the operating mode to high-speed clock
mode (no division).

(7) Repeat steps (3) to (6).

Refer to r01an0077_src_sample1 for the sample program.

Figure 3.1 shows a Wait Mode Operating Example.
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Figure 3.1 Wait Mode Operating Example

Table 3.1 Pin Used and Its Function

Pin Name I/O Function

P4_5/INT0 Input Wait mode exit signal

Timer RA
overflow

Operating
mode

INT0

CPU clock
source

Low-speed
on-chip oscillator XIN XCIN

XCIN Stop Oscillate

Oscillate

CM35 = 0
CM36 = 0
CM37 = 0

WAIT instruction

Low

High

XIN Stop

Low-speed
on-chip oscillator

Oscillate Stop

Stop

Timer RA
interrupt handling

Oscillate

XIN

WAIT
instruction

WAIT
instruction

Low-speed
on-chip oscillator

(no division)

High-
speed

clock (no
division)

Low-speed clock
(divide-by-8)

Wait mode
(CPU stops)

Low-speed
clock

(divide-by-8)

Wait mode
(CPU stops)

Low-speed
clock

(divide-by-8)

Wait mode
(CPU stops)

Low-speed
clock

(divide-by-8)

High-speed clock
(no division)
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3.2 Sample Program 2 Outline
Operating modes are switched and the MCU enters and exits wait mode according to the procedure shown below.
The timer RA interrupt is used to exit wait mode.

(1) After reset is deasserted, the MCU enters low-speed on-chip oscillator mode (divide-by-8 mode) by a
program. Set the FMR27 bit in the FMR2 register to 1 (low-current-consumption read mode enabled) and
the VCA20 bit in the VCA2 register to 0 (internal power low consumption disabled).

(2) When entering wait mode, set the following:
• Set the CM35 bit in the CM3 register to 0 (settings of the CM06 bit in the CM0 register, and bits CM16 

and CM17 in the CM1 register are enabled).
• Set bits CM37 and CM36 in the CM3 register to 11b (select the XIN clock as the system clock when 

exiting wait mode or stop mode).
• Set the FMR27 bit to 0 (low-current-consumption read mode disabled).

(3) Execute the WAIT instruction to enter wait mode. At this point, an interrupt used for exiting wait mode is
enabled and an interrupt for the interrupt enable flag (I flag) is enabled.

(4) After entering wait mode, a timer RA interrupt is generated and the MCU exits wait mode. There is no
handling for the timer RA interrupt. When the MCU exits wait mode, the XIN clock automatically becomes
the system clock, and the operating mode is changed to high-speed clock mode (divide-by-8 mode). After
waiting for the XIN clock oscillation to stabilize, change the operating mode to high-speed clock mode (no
division) by a program.

Refer to r01an0077_src_sample2 for the sample program.

Figure 3.2 shows Wait Mode Operating Example.

Figure 3.2 Wait Mode Operating Example

Timer RA
overflow

Operating
mode

CPU clock
source

Low-speed
on-chip oscillator

(no division)

XIN

Oscillate

Wait mode
(CPU stops)

CM35 = 0
CM36 = 0
CM37 = 0

WAIT instruction

XIN Stop

Low-speed
on-chip oscillator

High-speed
clock

divide-by-8)

Timer RA
interrupt handling

Oscillate

Low-speed
on-chip oscillator

Low-speed
on-chip oscillator

(divide-by-8)
High-speed clock (no division)
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3.3 Memory

Memory size varies depending on the C compiler version and compile options.
The above apply to the following conditions:
C compiler: M16C Series, R8C Family C Compiler V.5.45 Release 01
Compile options: -c -finfo -dir “$(CONFIGDIR)” -R8C

Table 3.2 Memory for Sample Program 1

Memory Size Remarks

ROM 451 bytes In the r01an0077_src_sample1.c module

RAM 4 bytes In the r01an0077_src_sample1.c module

Maximum user stack 10 bytes

Maximum interrupt stack 18 bytes

Table 3.3 Memory for Sample Program 2

Memory Size Remarks

ROM 213 bytes In the r01an0077_sample2.c module

RAM 0 bytes In the r01an0077_sample2.c module

Maximum user stack 10 bytes

Maximum interrupt stack 18 bytes
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4. Software
This section shows the initial setting procedures and values to set the example described in section 3. Application
Examples. Refer to the latest R8C/35A Group hardware user’s manual for details on individual registers.

The × in the register’s Setting Value represents bits not used in this application, blank spaces represent bits that do not
change, and the dash represents reserved bits or bits that have nothing assigned.

4.1  Function Tables

Declaration void mcu_init (void)

Outline System clock setting

Argument
Argument name Meaning

None —

Variable (global)
Variable name Contents

None —

Returned value
Type Value Meaning

None — —

Function
Oscillate the XIN clock and then XCIN clock. Set the system clock (XIN clock). Stop the 
low-speed on-chip oscillator.

Declaration void sfr_init (void)

Outline Initial setting of SFRs

Argument
Argument name Meaning

None —

Variable (global)
Variable name Contents

None —

Returned value
Type Value Meaning

None — —

Function
Perform initial setting for the SFRs to use the wait mode exit signal (P4_5/INT0) as an 
input port. Perform initial setting for the SFR to use timer RA in timer mode.

Declaration void_power_control (void)

Outline Power control processing

Argument
Argument name Meaning

None —

Variable (global)
Variable name Contents

unsigned char mode Mode control

Returned value
Type Value Meaning

None — —

Function Perform wait mode enter processing and wait mode exit processing.
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Declaration void _int0 (void)

Outline INT0 interrupt handling

Argument
Argument name Meaning

None —

Variable (global)
Variable name Contents

unsigned char mode Mode control

Returned value
Type Value Meaning

None — —

Function
Disable internal power low consumption in the INT0 interrupt handling (VCA20 is 0). 
Exit wait mode (mode is 0)

Declaration void _timer_ra (void)

Outline Timer RA interrupt handling

Argument
Argument name Meaning

None —

Variable (global)

Variable name Contents

unsigned char sec_cnt Second counter

unsigned char min_cnt Minute counter

unsigned char hour_cnt Hour counter

Returned value
Type Value Meaning

None — —

Function
Disable internal power low consumption (VCA20 is 0) and perform the clock update in 
the timer RA interrupt handling.
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4.2 Main Function
• Flowchart

main()

asm("FCLR I") Disable interrupts.

System clock setting (XIN and XCIN clock settings)
System clock setting

mcu_init()

Initial setting of SFRs

sfr_init()

asm("FSET I") Enable interrupts.

Initial setting if SFRs (port initial setting and timer RA
(timer mode) setting)

Power control

power_control()
Power control
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4.3 System Clock Setting
• Flowchart

prc0  1 Disable system control register protect.

mcu_init()

cm1  cm1 & 0x3f

prc0  0 Set system control register protect.

Select XIN clock.

Select CPU clock no division.

cm14  0 Start low-speed on-chip oscillator.

cm07  0

cm06  0 Enable bits CM16 and CM17.

Repeat
(i  32000)

i++ Wait until oscillation stabilizes.

return

ocd2  0 Select XIN clock as system clock.

(3)

(4)

(7)

(13)

(14)

(16)

(12)

cm03  0 Oscillate XCIN clock.

(8)

xcsel  1 Connect XCIN to P4_3 and XCOUT to P4_4.

(9)

(10)

cm04  1 Switch to XCIN and XCOUT pins.

(11)

pd4  pd4 & 0xe7 Set P4_3(/XCIN) to input mode.
Set P4_4(/XCOUT) to input mode.

(1)

pur1   pur1 & 0x38 Set P4_3(/XCIN) without pull up.
Set P4_4(/XCOUT) without pull up.

(2)

cm13  1 Select XIN-XOUT pins.(5)

cm05  0 Oscillate XIN clock.(6)

cm14  1 Stop low-speed on-chip oscillator.(15)
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• Register settings

(1) Set P4_3(/XCIN) and P4_4(/XCOUT) to input mode.

Port P4 Direction Register (PD4)

(2) Set P4_3(/XCIN) and P4_4(/XCOUT) without pull-up.

Pull-Up Control Register 1 (PUR1)

(3) Enable writing to registers CM0, CM1, CM3, and OCD.

Protect Register (PRCR)

(4) Start the low-speed on-chip oscillator.

System Clock Control Register 1 (CM1)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x 0 0 — — —

Bit Symbol Bit Name Function R/W
b3 PD4_3 Port P4_3 direction bit 0: Input mode (functions as an input port) R/W
b4 PD4_4 Port P4_4 direction bit 0: Input mode (functions as an input port) R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — x x x — 0 0

Bit Symbol Bit Name Function R/W
b0 PU10 P4_3 pull-up 0: Not pulled up R/W
b1 PU11 P4_4 to P4_7 pull-up 0: Not pulled up R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — x x 1

Bit Symbol Bit Name Function R/W

b0 PRC0 Protect bit 0
Enables writing to registers CM0, CM1, CM3, and OCD
1: Write enabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — 0 x x x

Bit Symbol Bit Name Function R/W

b4 CM14 Low-speed on-chip oscillator stop bit 0: Low-speed on-chip oscillator on R/W
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(5) Switch P4_6 and P4_7 to XIN-XOUT pins.

System Clock Control Register 1 (CM1)

(6) Oscillate the XIN clock.

System Clock Control Register 0 (CM0)

(7) Connect XCIN to P4_3 and XCOUT to P4_4.

I/O Function Pin Select Register (PINSR)

(8) Switch to XCIN-XCOUT pins.

System Clock Control Register 0 (CM0)

(9) Oscillate the XCIN clock.

System Clock Control Register 0 (CM0)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — 1 x x x

Bit Symbol Bit Name Function R/W

b3 CM13 Port/XIN-XOUT switch bit 1: XIN-XOUT pins R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 — —

Bit Symbol Bit Name Function R/W

b5 CM05 XIN clock (XIN-XOUT) stop bit 0: XIN clock oscillates R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x x x x — — 1

Bit Symbol Bit Name Function R/W

b0 XCSEL XCIN/XCOUT pin connect bit
1: XCIN connected to P4_3, XCOUT connected
   to P4_4

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 1 — —

Bit Symbol Bit Name Function R/W

b4 CM04 Port/XCIN-XCOUT switch bit 1: XCIN-XCOUT pins R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 — —

Bit Symbol Bit Name Function R/W

b3 CM03 XCIN clock stop bit 0: XCIN clock oscillates R/W
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(10) Wait until oscillation stabilizes.

(11) Select the XIN clock.

System Clock Control Register 0 (CM0)

(12) Select the XIN clock as the system clock.

Oscillation Stop Detection Register (OCD)

(13) Set CPU clock division select bit 1.

System Clock Control Register 1 (CM1)

(14) Set CPU clock division select bit 0.

System Clock Control Register 0 (CM0)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 — —

Bit Symbol Bit Name Function R/W

b7 CM07 XIN, XCIN clock select bit 0: XIN clock R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — x 0 x x

Bit Symbol Bit Name Function R/W

b2 OCD2 System clock select bit 1: XIN clock selected R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 0 — x x x

Bit Symbol Bit Name Function R/W

b6 CM16
CPU clock division select bit 1

 b7 b6

 0 0: No division mode

R/W

b7 CM17 R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 — —

Bit Symbol Bit Name Function R/W

b6 CM06 CPU clock division select bit 0 0: Bits CM16 and CM17 in CM1 register enabled R/W
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(15) Stop the low-speed on-chip oscillator.

System Clock Control Register 1 (CM1)

(16) Disable writing to registers CM0, CM1, CM3, and OCD.

Protect Register (PRCR)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — 1 x x x

Bit Symbol Bit Name Function R/W

b4 CM14 Low-speed on-chip oscillator stop bit 1: Low-speed on-chip oscillator off R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — x x 0

Bit Symbol Bit Name Function R/W

b0 PRC0 Protect bit 0
Enables writing to registers CM0, CM1, CM3, 
and OCD.
0: Write disabled

R/W
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4.4 Initial Setting of SFRs
• Flowchart

Set P4_5/INT0 to input mode.

sfr_init()

pd4_5  0

return

(1)

traic  0x00

tstart_tracr  0

tracr  0x04

tcstf_tracr = 1 ?

traioc  0x00

tramr  0x40

trapre  64-1

tra  16-1

Set 0.03051757813 ms 32 64 16 = 1000 ms for 1 second period.

Set to 0 in timer mode.

Initialize bits TSTART and TCSTF, and registers TRAPRE and TRA.

Select timer mode as the timer RA operating mode.
Select fC32 as the timer RA count source.
Provide count source.

Disable timer RA interrupt.

tstart_tracr  1 Start timer RA count.

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(18)

No

 Yes (during count)

Stop timer RA count.

Disable INT0 interrupt.int0ic  0x00

intf  0x00

(2)

(4)

Disable INT0 input.int0en  0(3)

int0ic  0x00(5) Select polarity switch falling edge.

Set no INT0 input filter.

tcstf_tracr = 0 ?(19)
Yes (count stops)

No

Disable protection for registers OCVREFCR, VCA2,
VD1LS, VW0C, VW1C, and VW2C.prc3  1(6)

vca20  0(7) Disable internal power low consumption.

Enable protection for registers OCVREFCR, VCA2,
VD1LS, VW0C, VW1C, and VW2C.prc3  0(8)

traic  0x00 Clear timer RA interrupt request bit.(17)
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• Register Settings

(1) Set P4_5/INT0 to input mode.

Port P4 Direction Register (PD4)

(2) Disable the INT0 interrupt.

INT0 Interrupt Control Register (INT0IC)

(3) Disable INT0 input.

External Input Enable Register 0 (INTEN)

(4) Set to no INT0 input filter.

INT Input Filter Select Register 0 (INTF)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x 0 — — —

Bit Symbol Bit Name Function R/W
b5 PD4_5 Port P4_5 direction bit 0: Input mode (functions as an input port) R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — 0 0 0 0

Bit Symbol Bit Name Function R/W
b0 ILVL0

Interrupt priority level select bit
b2 b1 b0

 0 0 0: Level 0 (interrupt disabled)

R/W
b1 ILVL1 R/W
b2 ILVL2 R/W
b3 IR Interrupt request bit 0: No interrupt requested R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x x x x x 0

Bit Symbol Bit Name Function R/W

b0 INT0EN INT0 input enable bit 0: Disabled R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x x x x x 0 0

Bit Symbol Bit Name Function R/W

b0 INT0F0
INT0 input filter select bit

b1 b0

 0 0: No filter
R/W

b1 INT0F1 R/W
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(5) Set INT0 polarity switch to the falling edge.

INT0 Interrupt Control Register (INT0IC)

(6) Enable writing to registers OCVREFCR, VCA2, VD1LS, VW0C, VW1C, and VW2C.

Protect Register (PRCR)

(7) Disable internal power low consumption.

Voltage Detect Register 2 (VCA2)

(8) Disable writing to registers OCVREFCR, VCA2, VD1LS, VW0C, VW1C, and VW2C.
 
Protect Register (PRCR)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — 0

Bit Symbol Bit Name Function R/W
b4 POL Polarity switch bit 0: Falling edge selected R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 1 x x

Bit Symbol Bit Name Function R/W

b3 PRC3 Protect bit 3
Enables writing to registers OCVREFCR, VCA2, VD1LS, 
VW0C, VW1C, and VW2C.
1: Write enabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x x x 0

Bit Symbol Bit Name Function R/W

b0 VCA20
Internal power low 
consumption enable bit

0: Low power consumption disabled R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 0 x x

Bit Symbol Bit Name Function R/W

b3 PRC3 Protect bit 3
Enables writing to registers OCVREFCR, VCA2, VD1LS, 
VW0C, VW1C, and VW2C.
0: Write disabled

R/W
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(9) Disable the timer RA interrupt.

Interrupt Control Register (TRAIC)

(10) Stop the timer RA count.

Timer RA Control Register (TRACR)

(11)Wait until the timer RA count stops.

Timer RA Control Register (TRACR)

(12)Initialize bits TSTART and TCSTF, and registers TRAPRE and TRA.

Timer RA Control Register (TRACR)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 0 0 0 0

Bit Symbol Bit Name Function R/W
b0 ILVL0

Interrupt priority level select bit
b2 b1 b0

 0 0 0: Level 0 (interrupt disabled)

R/W
b1 ILVL1 R/W
b2 ILVL2 R/W
b3 IR Interrupt request bit 0: No interrupt requested R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — 0

Bit Symbol Bit Name Function R/W

b0 TSTART Timer RA count start bit 0: Count stops R/W

Bit Symbol Bit Name Function R/W

b1 TCSTF Timer RA count status flag
0: Count stops
1: During count

R

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — 0 0 — 1 0 0

Bit Symbol Bit Name Function R/W

b0 TSTART Timer RA count start bit 0: Count stops R/W

b1 TCSTF Timer RA count status flag 0: Count stops R

b2 TSTOP
Timer RA count forcible 
stop bit

When this bit is set to 1, the count is forcibly stopped. When 
read, its content is 0.

R/W

b4 TEDGF Active edge judgment flag 0: Active edge not received R/W

b5 TUNDF Timer RA underflow flag 0: No underflow R/W
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(13)Set the timer RA mode register.

Timer RA Mode Register (TRAMR)

(14) Set the timer RA I/O control register.

Timer RA I/O Control Register (TRAIOC) 

(15) Set 64-1 (3Fh) to the timer RA prescaler register.

Timer RA Prescaler Register (TRAPRE)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 1 0 0 — 0 0 0

Bit Symbol Bit Name Function R/W

b0 TMOD0
Timer RA operating mode select 
bit

b2 b1 b0

 0 0 0: Timer mode

R/W

b1 TMOD1 R/W

b2 TMOD2 R/W

b4 TCK0

Timer RA count source select bit
b6 b5 b4

 1 0 0: fC32

R/W

b5 TCK1 R/W

b6 TCK2 R/W

b7 TCKCUT Timer RA count source cutoff bit 0: Provides count source R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 0 0 0 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 TEDGSEL TRAIO polarity switch bit

Set to 0 in timer mode.

R/W

b1 TOPCR TRAIO output control bit R/W

b2 TOENA TRAO output enable bit R/W

b3 TIOSEL Hardware LIN function select bit Set to 0. When using hardware LIN function, set to 1. R/W

b4 TIPF0
TRAIO input filter select bit

Set to 0 in timer mode.

R/W

b5 TIPF1 R/W

b6 TIOGT0
TRAIO event input control bit

R/W

b7 TIOGT1 R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 0 1 1 1 1 1 1

Bit Mode Function Setting Range R/W

b7 to b0 Timer mode Counts an internal count source 00h to FFh R/W
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(16) Set 16-1 (0Fh) to the timer RA register.

Timer RA Register (TRA)

(17) Clear the timer RA interrupt request bit.

Interrupt Control Register (TRAIC)

(18) Start timer RA counter.

Timer RA Control Register (TRACR)

(19) Wait until the timer RA count starts.

Timer RA Control Register (TRACR)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 0 0 0 1 1 1 1

Bit Mode Function Setting Range R/W

b7 to b0 Timer mode Counts on underflow of TRAPRE register 00h to FFh R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 0 0 0 0

Bit Symbol Bit Name Function R/W
b0 ILVL0

Interrupt priority level select bit
b2 b1 b0

 0 0 0: Level 0 (interrupt disabled)

R/W
b1 ILVL1 R/W
b2 ILVL2 R/W
b3 IR Interrupt request bit 0: No interrupt requested R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — 1

Bit Symbol Bit Name Function R/W

b0 TSTART Timer RA count start bit 1: Count starts R/W

Bit Symbol Bit Name Function R/W

b1 TCSTF Timer RA count status flag
0: Count stops
1: During count

R



R8C/35A Group Power Control Using Wait Mode

R01AN0077EJ0100 Rev.1.00 Page 20 of 33
Dec. 22, 2010

4.5 Power Control Processing
• Flowchart

power_control()

asm("FCLR I") Disable interrupts.

cm02  1

inten  0x01 Enable INT0 input.
Select INT0 input polarity one edge.

int0ic  0x01 Enable INT0 interrupt.

1

Processing before
entering wait mode

(1)

(13)

(9)

(11)

prc0  1(2) Disable system control register protect.

cm07  1 Select XCIN clock.(3)

cm06  1

Stop XIN clock.

(4)

prc0  0(6) Set system control register protect.

mode  1 Set wait mode.

fmr01  0 Disable CPU rewrite mode.(7)

traic  (traic & 0x08) | 0x01
Enable timer RA interrupt
(retain the value of the interrupt request bit).

(8)

prc0  1(12) Disable system control register protect.

Stop peripheral function clock in wait mode.

cm3  0x00 CPU clock division when exiting stop mode:
Enable settings of the CM06 bit in the CM0 register and
bits CM16 and CM17 in the CM1 register.
System clock when exiting stop mode:
Exit current mode using the CPU clock immediately
before entering wait mode or stop mode.

(14)

prc0  0(15) Set system control register protect.

Disable protection for registers OCVREFCR, VCA2,
VD1LS, VW0C, VW1C, and VW2C.

prc3  1(16)

vca2  vca2 & 0x1f Disable voltage detection 0 circuit.
Disable voltage detection 1/comparator A1 circuit.
Disable voltage detection 2/comparator A2 circuit.

(17)

Enable protection for registers OCVREFCR, VCA2,
VD1LS, VW0C, VW1C, and VW2C.

prc3  0(18)

Clear INT0 interrupt request bit.int0ic  0x00(10)

cm05  1

Select CPU clock divide-by-8 mode.

(5)
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asm("FCLR I") Disable interrupts.

Disable INT0 input.

Disable INT0 interrupt.
Clear INT0 interrupt request bit.

int0en  0

int0ic  0x00

(23)

(27)

(28)

1

return

asm("wait")

asm("nop")

asm("nop")

asm("nop")

asm("nop")

Wait mode

mode = 1 ?

 Yes

No

Disable protection for registers OCVREFCR, VCA2,
VD1LS, VW0C, VW1C, and VW2C.

prc3  1(19)

vca20  1(20) Enable internal power low consumption.

Enable protection for registers OCVREFCR, VCA2,
VD1LS, VW0C, VW1C, and VW2C.

prc3  0(21)

asm("FSET I") Enable interrupts.(22)

Set wait mode.

prc0  1 Disable system control register protect.(24)

cm05  0 Oscillate XIN clock.(25)

Repeat
i  0 ; i < 67 ; i++(26)

Wait until oscillation stabilizes.

cm07  0 Select XIN clock.(29)

prc0  0 Set system control register protect.(32)

MCU exits
wait mode.

Processing before
entering wait mode

cm1  cm1 & 0x3f Select CPU clock no division.(30)

cm06  0 Enable bits CM16 and CM17.(31)

asm("FSET I") Enable interrupts.(33)
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• Register settings

(1) Disable interrupts.

(2) Enable writing to registers CM0, CM1, CM3, and OCD.

Protect Register (PRCR)

(3) Select the XCIN clock.

System Clock Control Register 0 (CM0)

(4) Set CPU clock division select bit 0.

System Clock Control Register 0 (CM0)

(5) Stop the XIN clock.

System Clock Control Register 0 (CM0)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — x x 1

Bit Symbol Bit Name Function R/W

b0 PRC0 Protect bit 0
Enables writing to registers CM0, CM1, CM3, and OCD.
1: Write enabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 1 — —

Bit Symbol Bit Name Function R/W

b7 CM07 XIN, XCIN clock select bit 1: XCIN clock R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 1 — —

Bit Symbol Bit Name Function R/W

b6 CM06 CPU clock division select bit 0 1: Divide-by-8 mode R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 1 — —

Bit Symbol Bit Name Function R/W

b5 CM05 XIN clock (XIN-XOUT) stop bit 1: XIN clock stops R/W
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(6) Disable writing to registers CM0, CM1, CM3, and OCD.

Protect Register (PRCR)

(7) Disable CPU rewrite mode.

Flash Memory Control Register 0 (FMR0)

(8) Enable the timer RA interrupt. At this point, retain the value of the interrupt request bit.

Interrupt Control Register (TRAIC)

(9) Set to INT0 input enable and set INT0 input polarity to one edge.

External Input Enable Register 0 (INTEN)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — x x 0

Bit Symbol Bit Name Function R/W

b0 PRC0 Protect bit 0
Enables writing to registers CM0, CM1, CM3, and OCD.
0: Write disabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x x x x x 0 —

Bit Symbol Bit Name Function R/W
b1 FMR01 CPU rewrite mode select bit 0: CPU rewrite mode disabled R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 0 0 1

Bit Symbol Bit Name Function R/W
b0 ILVL0

Interrupt priority level select bit
b2 b1 b0

 0 0 1: Level 1

R/W
b1 ILVL1 R/W
b2 ILVL2 R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x x x x x 0 1

Bit Symbol Bit Name Function R/W

b0 INT0EN INT0 input enable bit 1: Enabled R/W

b1 INT0PL INT0 input polarity select bit 0: One edge R/W
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(10) Clear the INT0 interrupt request bit.

INT0 Interrupt Control Register (INT0IC) 

(11) Enable the INT0 interrupt.

INT0 Interrupt Control Register (INT0IC) 

(12) Enable writing to registers CM0, CM1, CM3, and OCD.

Protect Register (PRCR)

(13) Stop the peripheral function clock in wait mode.

System Clock Control Register 0 (CM0)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 ILVL0
Interrupt priority level select 
bit

b2 b1 b0

 0 0 0: Level 0 (interrupt disabled)

R/W

b1 ILVL1 R/W

b2 ILVL2 R/W

b3 IR Interrupt request bit 0: No interrupt requested R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — 0 0 0 1

Bit Symbol Bit Name Function R/W

b0 ILVL0
Interrupt priority level select 
bit

b2 b1 b0

 0 0 1: Level 1

R/W

b1 ILVL1 R/W

b2 ILVL2 R/W

b3 IR Interrupt request bit 0: No interrupt requested R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — x x 1

Bit Symbol Bit Name Function R/W

b0 PRC0 Protect bit 0
Enables writing to registers CM0, CM1, CM3, and OCD.
1: Write enabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 1 — —

Bit Symbol Bit Name Function R/W

b2 CM02
Wait mode peripheral function clock stop 
bit

1: Peripheral function clock stops in wait mode R/W
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(14) Set the CM35 bit to 0 (settings of the CM06 bit in the CM0 register, and bits CM16 and CM17 in the CM1
register are enabled). Set bits CM37 and CM36 to 0 (the MCU exits the current mode using the CPU clock
immediately before entering wait or stop mode).

System Clock Control Register 3 (CM3)

(15) Disable writing to registers CM0, CM1, CM3, and OCD.

Protect Register (PRCR)

(16) Enable writing to registers OCVREFCR, VCA2, VD1LS, VW0C, VW1C, and VW2C.

Protect Register (PRCR)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 0 0 — — — — x

Bit Symbol Bit Name Function R/W

b5 CM35
CPU clock division when exiting wait 
mode select bit

0: Following settings are enabled: 
     CM06 bit in CM0 register
     Bits CM16 and CM17 in CM1 register

R/W

b6 CM36 System clock when exiting wait mode or 
stop mode select bit

 b7 b6

 0 0: MCU exits with the CPU clock immediately
        before entering wait or stop mode. 

R/W

b7 CM37 R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — x x 0

Bit Symbol Bit Name Function R/W

b0 PRC0 Protect bit 0
Enables writing to registers CM0, CM1, CM3, and OCD.
0: Write disabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 1 x x

Bit Symbol Bit Name Function R/W

b3 PRC3 Protect bit 3
Enables writing to registers OCVREFCR, VCA2, VD1LS, 
VW0C, VW1C, and VW2C.
1: Write enabled

R/W
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(17) Disable the voltage detection 0 circuit, voltage detection 1/comparator A1 circuit, and voltage detection 2/
comparator A2 circuit.

Voltage Detect Register 2 (VCA2)

(18) Disable writing to registers OCVREFCR, VCA2, VD1LS, VW0C, VW1C, and VW2C.

Protect Register (PRCR)

(19) Enable writing to registers OCVREFCR, VCA2, VD1LS, VW0C, VW1C, and VW2C.

Protect Register (PRCR)

(20) Enable internal power low consumption.

Voltage Detect Register 2 (VCA2)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 0 0 x x x x

Bit Symbol Bit Name Function R/W

b5 VCA25
Voltage detection 0 enable 
bit

0: Voltage detection 0 circuit disabled R/W

b6 VCA26
Voltage detection 1/
comparator A1 enable bit

0: Voltage detection 1/comparator A1 circuit disabled R/W

b7 VCA27
Voltage detection 2/
comparator A2 enable bit

0: Voltage detection 2/comparator A2 circuit disabled R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 0 x x

Bit Symbol Bit Name Function R/W

b3 PRC3 Protect bit 3
Enables writing to registers OCVREFCR, VCA2, VD1LS, 
VW0C, VW1C, and VW2C.
0: Write disabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 1 x x

Bit Symbol Bit Name Function R/W

b3 PRC3 Protect bit 3
Enables writing to registers OCVREFCR, VCA2, VD1LS, 
VW0C, VW1C, and VW2C.
1: Write enabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x x x 1

Bit Symbol Bit Name Function R/W

b0 VCA20
Internal power low 
consumption enable bit

1: Low consumption enabled R/W
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(21) Disable writing to registers OCVREFCR, VCA2, VD1LS, VW0C, VW1C, and VW2C.

Protect Register (PRCR)

(22) Enable interrupts.

(23) Disable interrupts.

(24) Enable writing to registers CM0, CM1, CM3, and OCD.

Protect Register (PRCR)

(25) Oscillate the XIN clock.

System Clock Control Register 0 (CM0)

(26) Wait until oscillation stabilizes.

(27) Disable INT0 input.

External Input Enable Register 0 (INTEN)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 0 x x

Bit Symbol Bit Name Function R/W

b3 PRC3 Protect bit 3
Enables writing to registers OCVREFCR, VCA2, VD1LS, 
VW0C, VW1C, and VW2C.
0: Write disabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — x x 1

Bit Symbol Bit Name Function R/W

b0 PRC0 Protect bit 0
Enables writing to registers CM0, CM1, CM3, and OCD.
1: Write enabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 — —

Bit Symbol Bit Name Function R/W

b5 CM05 XIN clock (XIN-XOUT) stop bit 0: XIN clock oscillates R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x x x x x 0

Bit Symbol Bit Name Function R/W

b0 INT0EN INT0 input enable bit 1: Disabled R/W
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(28) Disable the INT0 interrupt. Clear the INT0 interrupt request bit.

INT0 Interrupt Control Register (INT0IC) 

(29) Select the XIN clock.

System Clock Control Register 0 (CM0)

(30) Set CPU clock division select bit 1.

System Clock Control Register 1 (CM1)

(31) Set CPU clock division select bit 0.

System Clock Control Register 0 (CM0)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — 0 0 0 0

Bit Symbol Bit Name Function R/W

b0 ILVL0
Interrupt priority level select 
bit

b2 b1 b0

 0 0 0: Level 0 (interrupt disabled)

R/W

b1 ILVL1 R/W

b2 ILVL2 R/W

b3 IR Interrupt request bit 0: No interrupt requested R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 — —

Bit Symbol Bit Name Function R/W

b7 CM07 XIN, XCIN clock select bit 0: XIN clock R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 0 — x x x

Bit Symbol Bit Name Function R/W

b6 CM16
CPU clock division select bit 1

 b7 b6

 0 0: No division mode
R/W

b7 CM17 R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value 0 — —

Bit Symbol Bit Name Function R/W

b6 CM06 CPU clock division select bit 0 0: Bits CM16 and CM17 in CM1 register enabled R/W
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(32) Disable writing to registers CM0, CM1, CM3, and OCD.

Protect Register (PRCR)

(33) Enable interrupts.

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — x x 0

Bit Symbol Bit Name Function R/W

b0 PRC0 Protect bit 0
Enables writing to registers CM0, CM1, CM3, and OCD.
0: Write disabled

R/W



R8C/35A Group Power Control Using Wait Mode

R01AN0077EJ0100 Rev.1.00 Page 30 of 33
Dec. 22, 2010

4.6 INT0 Interrupt Handling
• Flowchart

• Register settings

(1) Enable writing to registers OCVREFCR, VCA2, VD1LS, VW0C, VW1C, and VW2C.

Protect Register (PRCR)

(2) Disable internal power low consumption.

Voltage Detect Register 2 (VCA2)

(3) Disable writing to registers OCVREFCR, VCA2, VD1LS, VW0C, VW1C, and VW2C.

Protect Register (PRCR)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 1 x x

Bit Symbol Bit Name Function R/W

b3 PRC3 Protect bit 3
Enables writing to registers OCVREFCR, VCA2, VD1LS, 
VW0C, VW1C, and VW2C.
1: Write enabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x x x 0

Bit Symbol Bit Name Function R/W

b0 VCA20
Internal power low 
consumption enable bit

0: Power low consumption disabled R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 0 x x

Bit Symbol Bit Name Function R/W

b3 PRC3 Protect bit 3
Enables writing to registers OCVREFCR, VCA2, VD1LS, 
VW0C, VW1C, and VW2C.
0: Write disabled

R/W

_int0()

return

Disable protection to registers OCVREFCR, VCA2,
VD1LS, VW0C, VW1C, and VW2C.

prc3  1(1)

vca20  0(2) Disable internal power low consumption.

Enable protection to registers OCVREFCR, VCA2,
VD1LS, VW0C, VW1C, and VW2C.

prc3  0(3)

mode  0 Exit wait mode.
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4.7 Timer RA Interrupt Handling
• Flowchart

sec_cnt  60 ?

 Yes (1 minute passed)

No

_timer_ra()

++sec_cnt Update second data.

return

sec_cnt  0 Clear second counter.

min_cnt  60 ?
No

++min_cnt Update minute data.

min_cnt  0

 Yes (1 hour passed)

++hour_cnt

hour_cnt  24 ?
No

 Yes (1 day passed)

hour_cnt  0

Clear minute counter.

Update hour data.

Clear hour counter.

Disable OCVREFCR, VCA2, VD1LS, VW0C, VW1C,
and VW2C registers protect.

prc3  1(1)

vca20  0(2) Disable internal power low consumption.

Set OCVREFCR, VCA2, VD1LS, VW0C, VW1C,
and VW2C registers protect.

prc3  0(3)
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• Register settings

(1) Enable writing to registers OCVREFCR, VCA2, VD1LS, VW0C, VW1C, and VW2C.

Protect Register (PRCR)

(2) Disable internal power low consumption.

Voltage Detect Register 2 (VCA2)

(3) Disable writing to registers OCVREFCR, VCA2, VD1LS, VW0C, VW1C, and VW2C.

Protect Register (PRCR)

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 1 x x

Bit Symbol Bit Name Function R/W

b3 PRC3 Protect bit 3
Enables writing to registers OCVREFCR, VCA2, VD1LS, 
VW0C, VW1C, and VW2C.
1: Write enabled

R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value x x x x 0

Bit Symbol Bit Name Function R/W

b0 VCA20
Internal power low 
consumption enable bit

0: Power low consumption disabled R/W

Bit b7 b6 b5 b4 b3 b2 b1 b0

Setting Value — — — — 0 x x

Bit Symbol Bit Name Function R/W

b3 PRC3 Protect bit 3
Enables writing to registers OCVREFCR, VCA2, VD1LS, 
VW0C, VW1C, and VW2C.
0: Write disabled

R/W
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5. Sample Program
A sample program can be downloaded from the Renesas Electronics website.
To download, click “Application Notes” in the left-hand side menu of the R8C Family page.

6. Reference Documents
R8C/35A Group User’s Manual: Hardware Rev.0.40
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.

 Website and Support
Renesas Electronics website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry

http://japan.renesas.com/
http://japan.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 LSI, 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. 

2. 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. 

3. 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 LSI is not guaranteed if they are 
accessed. 

4. 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. 

5. 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. 
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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.  Because the evaluation of microcomputer software alone is very difficult, 

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.

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

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 Electronics" as used in this document 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.

http://www.renesas.com
Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc. 
2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel:  +1-408-588-6000, Fax: +1-408-588-6130
Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220
Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900
Renesas Electronics Europe GmbH
Arcadiastrasse 10, 40472 Düsseldorf, Germany   
Tel: +49-211-65030, Fax: +49-211-6503-1327 
Renesas Electronics (China) Co., Ltd.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China 
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679
Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China 
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898 
Renesas Electronics Hong Kong Limited
Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044
Renesas Electronics Taiwan Co., Ltd.
7F, No. 363 Fu Shing North Road Taipei, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670
Renesas Electronics Singapore Pte. Ltd. 
1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632
Tel: +65-6213-0200, Fax: +65-6278-8001
Renesas Electronics Malaysia Sdn.Bhd. 
Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jln Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510
Renesas Electronics Korea Co., Ltd.
11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141

SALES OFFICES

© 2010 Renesas Electronics Corporation. All rights reserved. 

Colophon 1.0 


	1. Abstract
	2. Introduction
	3. Application Examples
	3.1 Sample Program 1 Outline
	3.2 Sample Program 2 Outline
	3.3 Memory

	4. Software
	4.1 Function Tables
	4.2 Main Function
	4.3 System Clock Setting
	4.4 Initial Setting of SFRs
	4.5 Power Control Processing
	4.6 INT0 Interrupt Handling
	4.7 Timer RA Interrupt Handling

	5. Sample Program
	6. Reference Documents
	Website and Support
	Revision History


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /HelveticaOverbar
    /TimesOverbar
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF548c658700520065006e006500730061007330c930ad30e530e130f330c8306e4f5c6210306b4f7f75283057307e30593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice




