RENESAS APPLICATION NOTE

R8C/10, R8C/11, R8C/12, R8C/13 Group

Commercial Frequency Determination

1. Abstract

This application note describes a program that determines the frequency (50/60 Hz) of a commercial power
supply.

2. Introduction

The explanation of this issue is applied to the following condition:
Microcomputer : R8C/10, R8C/11, R8C/12, R8C/13 Group
Main clock input oscillation frequency :16MHz

This program can also be used when operating other microcomputers within the R8C/Tiny, provided they
have the same SFR (Special Function Registers) as the R8C/11 microcomputers. However, some functions
may have been modified.

Refer to the Hardware Manual for details. Use functions covered in this Application Note only after careful
evaluation.

3. Contents

Specifications for the determination of the frequency of a commercial power supply are described below.

(1) The commercial power supply frequency after being converted to a square wave is fed into the
circuit from the P17/CNTRO pin and a period from a rise to the next rise of the input waveform is
counted. To count it, the timer X in pulse period measurement mode is used, which is set up as
follows: count source of timer X = f8, initial value of timer X = OxFFh, and initial value of prescaler X
=200 -1 (100 ps).

(2) The frequency is determined by comparing the count value and the threshold value. In the program,
the count value is obtained from the timer X register (tx). If the results of five consecutive pulse
period measurements are within the range 45 Hz to 55 Hz, then the frequency is determined to be
50 Hz and the flag flag.bit.b_50Hz is set to “1”. If the results are within the range 55 Hz to 65 Hz,
then the frequency is determined to be 60 Hz and the flag flag.bit.b_60Hz is set to “1”.

(3) If the pulse period measurement results are smaller than 45 Hz or larger than 65 Hz, the
determination count is recycled, and determination processing is repeated over again.

Note that for reasons of SFR bit assignments, operation in this sample program may involve manipulating
some bits whose functions are unused. Make sure the values of these bits are set according to the working
condition in the user system.
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P17/CNTRO

Prescaler X Timer X

<4+—>

Pulse period is measured (counting down from the timer X, FFh)

Pulse period measurement | Frequency Frequency determination

result

33 or less 45Hz or less Invalid (frequency determination processing repeated)

34t073 45 to 55Hz 50 Hz if five consecutive results within the range shown to the left
74 t0 102 55 to 65Hz 60 Hz if five consecutive results within the range shown to the left
103 or greater 65Hz or greater | Invalid (frequency determination processing repeated)

Example: If frequency is 45 Hz

45 Hz: 22.22+*ms per cycle
16MHz x 8 x 200 (Prescaler X) = 100us
22.22+sms/ 100us = approximately 222
FFh - 222 =33

Figure 1. Frequency Determination

3.1 Pins Used

Table 1. List of Pins Used and Their Functions

Pin name 110 Function
P17/CNTRO | Input Commercial frequency (square wave) input

R8C/11 Commercial frequency conversion
P17/CNTRO circuit (si.ne wave to square wave) | Commercial
Note: Voltage level = VCC power supply

Figure 2. Commercial Frequency Input
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3.2 Memory Usage

Table 2. Memory Usage

Memory Usage Size Remarks

ROM 162 bytes In only the main.c module

RAM 1 byte In only the main.c module

Maximum user stack used 6 bytes sfr_init function: 3 bytes
Hz_judge function: 3 bytes

Maximum interrupt stack used 0 byte Unused

The size of the used memory differs with the C compiler version and compile options. The above applies to the conditions
given below.

« C compiler: M3T-NC30WA V.5.20 Release 1
« Compile option: -g -O -finfo " - R8C
Note: Unusable in the R8C/Tiny-only free version.

Table 3. RAM Usage and Definition

Symbol Type Size Content
flag.bit.b_50Hz unsigned char :1 1 bit 50 Hz determination flag
flag.bit.b_60Hz unsigned char :1 1 bit 60 Hz determination flag
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RENESANS
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4. Flow Chart

4.1 Initial Operation and Main Loop

C reset )

asm("FCLR I")
I

prcO=1
|

cml3=1

cml5=1

cm05=0

cml6 =0

cml7=0

cm06 =0

asm("nop")
|

asm("nop")
|

asm("nop")
|

asm("nop")
|

; Interrupt disabled

; System clock control register protect cancellation
; XIN-XOUT pin

; XIN-XOUT drive capability : HIGH

: Main clock : oscillation
: No division mode

: Main clock division CM16, CM17 enabled

> ; Wait for stability (Main clock)

ocd2=0

prc0=0
|

SFR INITIAL SETTING
sfr_init

Frequency determination
Hz_jugde

47

; Select main clock

; System clock control register protect

; SFR initial setting (port initial setting, timer setting)

; Frequency determination process
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4.2 SFR Initial Setting

( sfr_init )

pdl = pdl & Ox7f ; Port P17 direction bit initial setting
|
txck0 =1
' ; Timer X count source : f8
txckl =0
|
prex =200 -1 ; Prescaler X =200
|
tx =256 -1 ; Timer X = 256
|
txmr = 0x20 ; Timer X : Pulse period measurement mode
Measures a measurement pulse from one
rising edge to the next rising edge.
txs=1 ; Timer X count start

( return )
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4.3 Frequency Determination Process

( Hz judge )
[

ok_cTt =0 ; Clears determination count
fIag.bit.b_ISOHz =0 ; Clears 50Hz determination flag
flag.bit.b_60Hz =0 ; Clears 60Hz determination flag
0 0
; Checks whether timer X interrupt is
1 generated
ir_txilc =0 ; Clears timer X interrupt request flag
ok_cnlt +=1 ; Increments identical frequency determination
tx_buf = tx ; Reads out timer X register

Yes ; Compares minimum frequency pulse duration

tx_buf < 34

Y ; Compareg maximum frequency pulse duration
tx_buf > 102 &
ok cnt=0 : Clears determination count
I
flag.bit.b_50Hz =0 ; Clears 50Hz determination flag
|
flag.bit.b_60Hz =0 : Clears 60Hz determination flag

[
; Determines frequency 55 Hz by threshold value
No

tx_buf <74

Yes
Yes Yes
ok cnt=0 ok cnt=0
I I
flag.bit.b 50Hz =1 flag.bit.b_60Hz =1
I I
flag.bit.b_60Hz =0 flag.bit.b_ 50Hz =0
I
No
; Compares identical frequency determination count and
designated value
Yes
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5. Programming Code

/
* *
* File Name : main.c *
*  Contents : Main program of the sample program No.7 R8C/11 Group *
*  Copyright(C)2003, Renesas Technology Corp. *
*  Copyright(C)2003, Renesas Solutions Corp. *
* All rights reserved. *
*  Version :1.10 *
*  note : 0.01 : First version *
* : 1.10(2004.08.02): Comment is revised *
/
#include "sfr_r811.h" /* Definition of the R8C/11 SFR */
/* Definition of RAM area */
typedef union{
unsigned char all;
struct BFIELD{
unsigned char b_50Hz i /* Frequency 50Hz flag */
unsigned char b_60Hz t1; /* Frequency 60Hz flag */
unsigned char undefined :6;
}bit;
}flag_union;
flag_union flag;
/* Declaration of function prototype */
void sfr_init(void); /* Initial setting of SFR registers */
void Hz_judge(void);
main() {
asm("FCLR 1'); /* Interrupt disable */
Y e
-Change on-chip oscillator clock to Main clock -
_________________________________________________ */
prcO = 1; /* Protect off */
cml3 = 1; /* Xin Xout */
cml5 = 1; /* XCIN-XCOUT drive capacity select bit : HIGH */
cm05 = 0; /* Xin on */
cml6 = 0; /* Main clock = No division mode */
cml7 = 0;
cm06 = 0; /* CM16 and CM17 enable */
asm(*'nop™); /* Waiting for stable of oscillation */

ocd2 = 0; /* Main clock change */

prcO = 0; /* Protect on */

) R

- Initialize SFR -

___________________________________ */

sfr_initQ; /* Initial setting of SFR registers */
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£
- Judge Frequency -
___________________________________ */
Hz_judge(Q); /* Judgment of Frequency */
/™
- Loop of main -
___________________________________ */
while(1){ /* Main processing */
3
3
/
Name: sfr_init
Parameters: None
Returns: None
Description: Initial setting of SFR registers
/
void sfr_init(void){
/* Setting port direction registers */
pdl = pdl & Ox7f; /* CNTRO port direction = input */
txck0 = 1; /* Timer X count source = f8 */
txckl = 0;
/* 16MHz * 1/8 * 200 = 100us */
prex = 200 - 1; /* Setting Prescaler X register */
tx = 256 - 1; /* Setting timer X register */
txmr = 0x20; /* Pulse period measurement mode */

/* Interrupt at rising edge */

/* Measure a measurement pulse */

/* from one rising edge to the next rising edge */
txs = 1; /* Timer X count start flag = start */
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/
Name: Hz_judge
Parameters: None
Returns: None

Description: Judgment of Frequency

void Hz_judge(void){

unsigned int ok _cnt = 0;
unsigned char tx_buf;

flag.-bit.b_50Hz

0;
flag.bit.b_60Hz 0;

while(1){
if (ir_txic == 1){
t>x_buf = tx;
ir_txic = 0;

ok_cnt += 1;
ifT ((tx_buf < 34)

/*
/*

/*
/*

/*

/*
/*

11 (tx_buf > 102)){ 7/~

Frequency bit clear */
Frequency bit clear */

Main processing */
Timer X int check */

Timer X int request clear */
0.K. counter +1 */

Frequency in this time < 45Hz */
Frequency in this time > 65Hz */

ok_cnt = 0; /* 0.K. counter clear */
flag.bit.b_50Hz = 0; /* Frequency bit clear */
flag.bit.b_60Hz = 0; /* Frequency bit clear */
Yelse{ /* 45Hz <= Frequency in this time <= 65Hz */
if (tx_buf < 74){ /* Frequency in this time < 55Hz */
if (flag.bit.b_50Hz == 0){
ok_cnt = 0; /* 0.K. counter clear */
flag.bit.b_50Hz = 1; /* New Frequency set */
flag.bit.b_60Hz = 0;
Yelse{ /* Frequency in this time >= 55Hz */
if (flag.bit.b_60Hz == 0){
ok_cnt = 0; /* 0.K. counter clear */
flag.bit.b_60Hz = 1; /* New Frequency set */
flag.bit.b_50Hz = 0O;
3
3
if (ok_cnt == 5){
break;
3
3
}
}
3
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6. Reference

Renesas Technology Corporation Home Page

http://www.renesas.com/

E-mail Support
E-mail: support_apl@renesas.com

Hardware Manual
R8C/10 Group Hardware Manual
R8C/11 Group Hardware Manual
R8C/12 Group Hardware Manual
R8C/13 Group Hardware Manual

(Use the latest version on the home page: http://www.renesas.com)
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REVISION HISTORY

Description
Page Summary
1.10 2004.08.02 - First edition issued

Rev. Date
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Keep safety first in your circuit designs!

1. Renesas Technology Corporation puts the maximum effort into making semiconductor products
better and more reliable, but there is always the possibility that trouble may occur with them. Trouble
with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or a third party.

2. Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs,
algorithms, or circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements
or other reasons. It is therefore recommended that customers contact Renesas Technology
Corporation or an authorized Renesas Technology Corporation product distributor for the latest
product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corporation assumes no responsibility for any damage, liability or other loss resulting
from the information contained herein.

5. Renesas Technology Corporation semiconductors are not designed or manufactured for use in a
device or system that is used under circumstances in which human life is potentially at stake.
Please contact Renesas Technology Corporation or an authorized Renesas Technology Corporation
product distributor when considering the use of a product contained herein for any specific
purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear,
or undersea repeater use.

6. The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce
in whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corporation for further details on these materials or the
products contained therein.
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