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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1) If any of the products or technical information described in this book is to be exported or provided to non-residents, the
laws and regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2) The technical information described in this book is intended only to show the main characteristics and application circuit
examples of the products, and no license is granted under any intellectual property right or other right owned by our
company or any other company. Therefore, no responsibility is assumed by our company as to the infringement upon any
such right owned by any other company which may arise as a result of the use of technical information described in this
book.

(3) The products described in this book are intended to be used for standard applications or general electronic equipment

(such as office equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

+ Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment,
life support systems and safety devices) in which exceptional quality and reliability are required, or if the failure or
malfunction of the products may directly jeopardize life or harm the human body.

+ Any applications other than the standard applications intended.

(4) The products and product specifications described in this book are subject to change without notice for modification and/
or improvement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-
date Product Standards in advance to make sure that the latest specifications satisfy your requirements.

(5) When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating condi-
tions (operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the
range of absolute maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise,
we will not be liable for any defect which may arise later in your equipment.

Even when the products are used within the guaranteed values, take into the consideration of incidence of break down
and failure mode, possible to occur to semiconductor products. Measures on the systems such as redundant design,
arresting the spread of fire or preventing glitch are recommended in order to prevent physical injury, fire, social dam-
ages, for example, by using the products.

(6) Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors
(ESD, EOS, thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When
using products for which damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time
since first opening the packages.

(7) This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Mat-
sushita Electric Industrial Co., Ltd.

PanaXSeries is a trademark of Matsushita Electric Industrial Co., Ltd.
The other corporation names, logotype and product names written in this book are trademarks or registered trademarks
of their corresponding corporations.




About This Manual

B Configuration of This Manual

This LSI application note consists of the following sections.

e Overview: This section presents a brief description of this LSI's overview and features as information
useful for selecting and using a microcomputer.

o Introduction: This section describes a sample program that implements this LSI's basic functions.

e Microcomputer Basics: This section provides a brief description of the settings and sample programs for
peripheral LSI functions that are not addressed in the Introduction section.

e Appendix: The appendix provides circuit diagrams of evaluation boards that can be used to verify the
proper operation of the sample programs described in this manual.

B This document's format

This manual mainly consists of titles, text, sample programs, precautions, and reference information.
The page layout and definition of these elements are shown below.

Header

The header indicates the
chapter number and title.

Chapter 2

Section title Inrodustion

2.9 Creating executable EX files

Subsection title -]
This is the smallest block

;thﬂ;%gsgrﬁn‘:f‘”ma“"" 2941  Introduction of BAT files

Text

Using a BAT file is a convenient way to compile or assemble multiple programs.
BAT files contain the assemble and compile commands for each source file, as well as link commands.
See the compiler and assembler users manuals for more information about options.

B Example BAT file description specifications

* File to be assembled st101¢70.asm
« File to be compiled sampleP.c, intP.c, init.c
« Output executable file sampleP.ex

B Example BAT file description

03 -

+\panax\cc103\bi

Sample program

:\panax\cc103\bin\cc103

c:\panax\cc103\bin\cc103
+\panax\cc103\bin\as103 -
\panax\cc103\bin\1d103 -g -

Precaution o

values. Microcomputer power consumption varies largely depending on the nature of the

G Please note that the consumption current values provided in this application note are reference
< application (program) as well as the peripheral circuits connected to I/0 pins.

For obtaining actual power consumption, please mount the finished device on a product and
measure the power consumption. And then mark it on the face plate and calculate a battery
drive time.

Reference
information

@ Dual oscillation circuit provides low voltage and low power consumption operation, and high-
speed processing.

By selecting between the two oscillation modes according to the current state, power
consumption in standby state can be reduced to as low as 1/330th of that in regular operation,
and data processing can be performed at high speed of up to 4 MHz.

Even at the moment when the oscillation circuit switches modes, all data is preserved, and input
and output are kept stable.

Footer

The footer indicates
the section title.

4
5
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Format used for sample program explanations

The sample programs included in the Introduction, Microcomputer Basics are explained in the following order of

headings. Unnecessary headings may be omitted depending on their sample program.

Specification

Hardware allocation list
Register description
Flowchart

Example program

The following oscillation frequencies this documentis sample programs use: fosc = 10 MHz, fx = 32.768 kHz.

More information

Program CDs and evaluation boards for use with the programs described in this document are available.

Contact your Panasonic sales representative or access the following URL.

http://panasonic.co.jp/semicon/e-micom/inquiry

Evaluation boards are sold through Panasonic sales offices.
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3.6 8-bit timer operation

3.6.1 Counting rising edges using the event count

B Overview

This program uses Timer 1 to count the rising edges of the external signal input from the TM 110 input pin with a

binary counter.

When the external input signal is detected 5 times, an interrupt is generated and LED connected to P44 flashes.

Chapter 3

Microcomputer Basics 1

The setting stored in the base register determines the number of rising edge detections that is counted until an

interrupt is generated.

B Hardware allocation list

Source frequency

fosc (10 MHz)

Ports used Port 3 (P31) Event input pin
Timers used Timer 1 Event count timer
Count clock source TIMOIO input

Interrupts used

Timer 1 interrupt

LED connected to P44 flashes

Interrupt level

0

Interrupt source

Binary counter underflow

8-bit timer operation
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B Register description

Group 4 Interrupt Control Register (G4ICR: 0x00008910)

bp Flag name Description
15 — —
GaLV2 Group 4 interrupt priority level
14-12 GaLVA Set a level from 6 to 0
G4LVvV0 '

11-10 — —

Timer 1 underflow interrupt enable flag
9 G4IE1 0: Disabled

1: Enabled

Timer O underflow interrupt enable flag
8 G4IEO0 0: Disabled

1: Enabled
7-6 — —

Timer 1 underflow interrupt request flag
5 G4IR1 0: No interrupt request

1: Interrupt request

Timer 0 underflow interrupt request flag
4 G4IR0 0: No interrupt request

1: Interrupt request
3-2 — —

Timer 1 underflow interrupt detection flag
1 G4I1D1 0: No interrupt detected

1: Interrupt detected

Timer 0 underflow interrupt detection flag
0 G41D0 0: No interrupt detected

1: Interrupt detected

Timer 1 Base Register (TM1BR: 0x0000A149)

O
©

Flag name

Description

O -_NWhoOoO N

TM1BR7
TM1BR6
TM1BR5
TM1BR4
TM1BR3
TM1BR2
TM1BR1
TM1BRO

Timer 1 Base Register

8-bit timer operation




Timer 1 Binary Counter (TM1BC: 0x0000A151)
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o
©

Flag name

Description

O-=_NW,rroooO N

TM1BC7
TM1BC6
TM1BC5
TM1BC4
TM1BC3
TM1BC2
TM1BCA1
TM1BCO

Timer 1 binary counter

Timer 1 Mode Register (TM1MD: 0x0000A141)

bp

Flag name

Description

TM1CNE

Timer operation enable
0: Operation disabled
1: Operation enabled

TM1LDE

Timer initialization
0: Normal operation
1: Initialization
TM1BR value is loaded into TM1BC.

Timer pulse output 1 is reset to low level.

5-3

2-0

TM1CK2
TM1CK1
TM1CKO

Count source selection

000: IOCLK

001: IOCLK/8

010: IOCLK/32

011: Cascading with Timer O
100: Timer 0 underflow

101: Setting not available
110: Timer 2 underflow

111: TM1IO pin input

Port 3 1/0 Control Register (P3DIR: 0x0000A023)

bp Flag name Description
7 — —

P36D

P35D

P34D P36 to P30 1/O control
6-0 P33D 0: Input mode

P32D 1: Output mode

P31D

P30D

8-bit timer operation
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Port 3 Output Mode Register (P3MD: 0x0000A033)

bp Flag name Description
7-4 — —
Switching outputs
3 P33M 0: I/O port
1: TM3IO
Switching outputs
2 P32M 0: 1/O port
1: TM2I0
Switching outputs
1 P31M 0: I/O port
1: TM1I0
Switching outputs
0 P30M 0: 1/O port
1: TMOIO

111-40 8-bit timer operation



B Flowchart

main ()

\J
| Initialize CPU |

|
| Set P44 output |

\

| Set Timer 1 input pin |

\

| Set the base register |

\

| Set count clock source |

\J

| Initialize Timer 1 |

\

|Select Timer 1 normal operation |

| Set an interrupt level |

\J

| Enable the interrupt |

| Start event |

Binary counter underflow

int_timer1 ()

P44 state

Chapter 3
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Low (LED off) High (LED on)
\ ]

High output (LED on) | | Low output (LED off)
I

8-bit timer operation
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B Example program

/**~k~k~k***************************~k~k~k~k~k***********************************/

CHECK Program for The count of the rising edge */

which used event count operation(8-bit) */
/************************************************************************/

/*
/*

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

Setting of Main Peripheral */
Port 0 : Unused */
Port 1 : Unused */
Port 2 : Unused */
Port 3 : Used as Timer 1 input */
Port 4 : Used as output port */
Port 5 : Unused */
Port 6 : Unused */
Port 7 : Unused */
Port 8 : Unused */
Timer 0 : Unused */
Timer 1 : Used as Event count operation */
Timer 2 : Unused */
Timer 3 : Unused */
Timer 8 : Unused */
Timer 11 : Unused */
3-phase PWM output : Unused */
Serial interface communication 2 : Unused */
10-bit A/D converters : Unused */
*
/
Interrupt : External interrupt  Unused */
*
/
2004/09 Rev 0.1 */

/***************************************'k'k*******************************/

#include "sr103s92.h"
#include "int.h"

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

Declaration of function */
/****************************/
void main(void) ;

void initialize(void);

/*

After the assembler boot processing is completed
control is shifted to this main routine.

void main(void)

Initial Job */

Stop the counter */

Set P44 Low(VSS level) */
Set P44 output */

Set TM1IO port */
Set P31 input */

initialize(); /*

TMIMD = 0x00; /*

P4 setting
_______________________________________________ */

P40UT = 0x00; /*

P4DIR = 0x10; /*

P3 setting
_______________________________________________ */

P3MD = 0x02; /*

P3DIR = 0x00; /*

Event count timer setting

_______________________________________________ */

11-42 8-bit timer operation

TM1BR = 0x04; /*
TMIMD = TMIMD | 0x07; /*
TMIMD = TMIMD | 0x40; /*
TMIMD = TMIMD & OxXBF; /*
G4ICR = 0x0200; /*

/*
asm (" or 0x0F00,PSW\n"); /*

Set the base register */

Select the clock source to TMIN1 pin input */
Initial timer */

Set normal operation */

Set an interrupt level */
Enable the interrupt */
Enable the interrupt, Interrupt level 7 */



asm (" nop\n") ;
asm (" nop\n") ;

TMIMD = TMIMD | 0x80;

void initialize(void)

asm (" and 0xFOFF, PSW\n") ;
asm (" nop\n") ;
asm (" nop\n") ;
CPUM = 0x0000;
/* __________________________________

void int timerl(void)

1f (P4OUT & 0x10) {
P4OUT = 0x00;

)
elsef

P40UT = 0x10;
J

Chapter 3
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/* Start the counter */

/* Disable all maskable interrupts */

/* Set normal mode */

/* Set P44 Low(VSS level) */

/* Set P44 High(VDD level) */

8-bit timer operation 111-43



Inquiries

If you have questions regarding technical information on this manual, please visit the following
URL.

User Support Team
Semiconductor Company
Matsushita Electric Industrial Co., Ltd.

URL: http://panasonic.co.jp/semicon/e-micom/inquiry

For inquiries regarding Microcomputer,
« Microcomputer Web site
We offer you technical information regarding microcomputers at http://panasonic.co.jp/semicon/e-micom.

e Microcomputer Manual Download Site
http://panasonic.co.jp/semicon/e-micom/manual
We upload LSI User’s Manuals and Tool Manuals in PDF format at URL above.
e For inquiries on microcomputer technical information
http://panasonic.co.jp/semicon/e-micom/inquiry
We inform you of an e-mail address for inquires per LS| model at URL above.
Please send your inquires according to your microcomputer model.
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Tel:82-2-795-9600 Fax:82-2-795-1542

070305

Semiconductor Company, Matsushita Electric Industrial Co., Ltd.
Nagaokakyo, Kyoto 617-8520, Japan
Tel:075-951-8151

http://panasonic.co.jp/semicon/e-index.html

Printed in Japan




	Cover
	Special Attention and Precautions
	About This Manual
	Chapter table
	Table of Contents
	Chapter 3 Microcomputer Basics 1
	3.6 8-bit timer operation
	3.6.1 Counting rising edges using the event count


	Colophon
	Sales Offices



