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systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
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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 
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manufactured by you. 
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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. 



APPLICATION NOTE 

REC05B0031-0100/Rev.1.00 August 2007 Page 1 of 13 

3858 Group 
Operation of Timer Z1 (Pulse Period Measurement Mode) 
1. Abstract 

The following article describes how to use the pulse period measurement function of timer Z1 and shows a 
sample of the infrared receive by this function. 

 

2. Introduction 
The application explained in this document applies to the following MCU and parameter(s): 
• Applicable MCU:  M3858 Group 
• Oscillation frequency: 8 MHz 
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3. Contents 
3.1 Description of the Pulse Period Measurement Mode 
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TR：Timer interrupt request
CNTR2：CNTR2 interrupt request  

Figure 1 Timing Chart of Pulse Period Measurement Mode 

(Measuring Time between Two Falling Edges) 

• Description 
(1) This mode can be selected by setting “010” to the timer Z1 operating mode bits (bits 2 to 0) and setting “0” 

to the timer/event counter mode switch bit (b7) in the timer Z1 mode register (address 002816). 
(2) In high- or middle-speed mode, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128, 1/256, 1/512 or 1/1024 of f(XIN); or 

f(XCIN) can be selected as the count source. In low-speed mode, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128, 1/256, 
1/512 or 1/1024 of f(XCIN); or f(XCIN) can be selected as the count source. 

(3) The cycle of the pulse which is input from the CNTR2 pin is measured. When the CNTR2 active edge 
switch bit (bit 5) of the timer Z1 mode register (address 002816) is set to “0”, the timer counts during time 
from one falling edge of the CNTR2 pin input to the next falling edge. When it is set to “1”, the timer counts 
during time from one rising edge input to the next rising edge input. 

(4) When the valid edge of measurement completion/start is detected, the 1’s complement of the timer value is 
written to the timer latch and “FFFF16”is set to the timer. Furthermore, when the timer underflows, the timer 
Z1 interrupt request occurs and “FFFF16” is set to the timer. 

(5) When reading the timer Z1, the value of the timer latch (measured value) is read. The measured value is 
retained until the next measurement is completed. 

 

3.2 Infrared Remote Control Code Waveform 
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Figure 2 Waveform of the Infrared Remote Control Code 
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• Description 
(1) The remote control signal is inputted to the CNTR2 pin. The waveform is shown above. 
(2) The head code of this remote control signal is defined by two pulses. The period of the first pulse is 22T 

(6.094 ms ± 5%), the period of the second pulse is 27T (7.479 ms ± 5%). 
(3) The validity of a remote control signal is determined by the value of the two pulse period. A valid remote 

control signal will be processed. In this sample program, the MCU will output “L” level for 1 second at Port 
P1_7 to light the LED when the valid signal is received. 

 

3.3 Register Settings 
Register settings are shown below. 

b7 b0

TZ1M [Address  002816]

Timer/event counter mode switch bit

1

(3)   Set the timer Z1 mode register.

0

CNTR2 active edge switch bit
0:  Pulse period measurement mode: measurement between 
     two falling edges

b7 b0

TYZ1CSS [Address  002F16]

Timer Z1 count source selection bit
0 0 0 0 :   f(xin)/2 or f(xcin)/2
0 0 0 1 :   f(xin)/4 or f(xcin)/4
0 0 1 0 :   f(xin)/8 or f(xcin)/8
0 0 1 1 :   f(xin)/16 or f(xcin)/16
0 1 0 0 :   f(xin)/32 or f(xcin)/32
0 1 0 1 :   f(xin)/64 or f(xcin)/64
0 1 1 0 :   f(xin)/128 or f(xcin)/128
0 1 1 1 :   f(xin)/256 or f(xcin)/256
1 0 0 0 :   f(xin)/512 or f(xcin)/512
1 0 0 1 :   f(xin)/1024 or f(xcin)/1024
1 0 1 0 :   f(xcin)

(4)  Set the timer Y and Z1 count source selection register.

1 0 0

b7 b0

P2D  [Address  000516]

P22/CNTR2 input mode

0

(2)   Set the port P2 register.

0 0

Timer Z1 operating mode bits
0 0 0 :   Timer/event counter mode
0 0 1 :   Pulse output mode
0 1 0 :   Pulse period measurement mode
0 1 1 :   Pulse width measurement mode
1 0 0 :   Programmable waveform generating mode
1 0 1 :   Programmable one-shot generating mode
1 1 0 :   Not available
1 1 1 :   Not available

0

b7 b0

PULL2  [Address 001216]

P22/CNTR2 No pull-up

0

(1)   Set the port P2 pull-up control register.

0

1 0 1 1 :
1 1 0 0 :
1 1 0 1 :         Not used
1 1 1 0 :
1 1 1 1 :

0

Timer Z1 count stop bit
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0xFF
b7 b0

TZ1L [Address 002916]

Timer Z1 low order

(5)  Set the timer Z1 register.

0xFF
b7 b0

TZ1H [Address 002A16]

Timer Z1 high order
Notes： When reading/writing to the timer Z1, read/write to both the high-order and low-order bytes.
              When reading the timer Z1, read from the high-order byte first, followed by the low-order byte.
                  When writing to the timer Z1, write to the low-order byte first, followed by the high-order byte.

b7 b0

INTSEL  [Address 003616]

CNTR0/CNTR2 interrupt source selection bit

1

(6)   Set the interrupt source selection register.

Not used (return “0” when read)

b7 b0

IREQ1  [Address 003C16]

Timer Z1/CNTR2 interrupt request bit

1

(7)   Set the interrupt request register 1.

b7 b0

ICON1  [Address 003E16]

Timer Z1/CNTR2 interrupt control bit 

1

(8)   Set the interrupt control register 1.

b7 b0

IREQ2  [Address 003D16]

CNTR0/CNTR2 interrupt request bit

1

(9)   Set the interrupt request register 2.

Not used (return “0” when read)

b7 b0

ICON2  [Address 003F16]

CNTR0/CNTR2 interrupt control bit 

1

(10)   Set the interrupt control register 2.

Not used (return “0” when read)
(Do not write “1” to this bit)

0

Timer Z1/CNTR2 interrupt source selection bit
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4. Flow Chart 
4.1 Main Function 
 

 ;Disable interrupt

 ;Binary operation mode

 ;Single chip, 
  stack page 1

Main

disable_interrupt()

cld_instruction()

CPUM=0x0C

End

enable_interrupt()

Infrared receive

IR_Rcv()

 ;Set port P1 direction
  registerP1D=0x80

 ;Set port P1 registerP1=0xFF

PULL2=0x00  ;Set port P2 pull-up
  control register

P2D=0x00  ;Set port P2 direction
  register

P2=0x00  ;Set port P2 register

TZ1M=0x42  ;Set timer Z1 mode
  register

TYZ1CSS=0x40  ;Set timer Y, Z1 count
 source selection register

TZ1L=0xFF  ;Set timer Z1 low-order

TZ1H=0xFF  ;Set timer Z1 high-order

TZ2M=0x40  ;Set timer Z2 mode
  register

TZ2CSS=0x06  ;Set timer Z2 count
 source selection register

TZ2L=0x23

TZ2H=0xF4  ;Set timer Z2 high-order

 ;Set timer Z2 low-order

INTSEL=0x08

A

 ;Set interrupt source
  selection register

A

nop_instruction()

IREQ1=0x00

IREQ2=0x00  ;Clear interrupt
  request register 2

 ;Clear interrupt
  request register 1

IE_TZ1C2=1

IE_C0C2=1

 ;Set timer Z1/CNTR2
  interrupt enable bit

 ;Set CNTR0/CNTR2
  interrupt enable bit

IREQ1=0x00

IREQ2=0x00  ;Clear interrupt
  request register 2

 ;Clear interrupt
  request register 1

TZ1STP=0  ;Start timer Z1 count

 ;Enable interrupt

 ;Remote control
  signal processing
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4.2 Infrared Remote Control Signal Process Subroutine (IR_Rcv) 
 

IR_Rcv

Rcv_Flag = 1

Yes

No

Rcv_Sts

Rcv_Flag = 0

Case 1 Case 2 Case 3 Default

PeriodWord > Period2Min &&
PeriodWord < Period2Max 

Rcv_Sts = 1

PeriodLowByte = 0

PeriodHighByte = 0

Rcv_Sts = 2

Rcv_Sts = 1

PeriodLowByte = 0

PeriodHighByte = 0

Rcv_Sts = 3

IR_TZ2C3 = 0

TZ2L = 0x23

TZ2H = 0xF4

TZ2STP = 0

LedLamp = 0

IR_TZ2C3 = 1

IR_TZ2C3 = 0

LedLamp = 1

TZ2STP = 1

Rcv_Sts = 1

PeriodLowByte = 0

PeriodHighByte = 0

Yes

No

Yes

No

No

Yes

RTS

;The first
pulse received

;Receive
 error signal

;The second
pulse received

;Receive
 error signal

PeriodWord > Period1Min &&
PeriodWord < Period1Max 

 
 
 



3858 Group 
Operation of Timer Z1 (Pulse Period Measurement Mode) 

REC05B0031-0100/Rev.1.00 August 2007 Page 7 of 13 

4.3 CNTR2 Interrupt Service Handling (I_CNTR0_CNTR2) 

 ;Receive flag

 ;Read timer Z1 high-order

I_CNTR0_CNTR2

Rcv_Flag = 1

PeriodHighByte = TZ1H

PeriodLowByte = TZ1L

RTI

 ;Read timer Z1 low-order

 
 

4.4 Timer Z1 Interrupt Service Handling (I_TimerZ1_CNTR2) 
 

   

 ;Reset receive status variable

 ;Clear receive flag

I_TimerZ1_CNTR2

Rcv_Sts = 1

Rcv_Flag = 0

PeriodWord = 0

RTI

 ;Clear period variable
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5. Sample Program Code 
/************************************************************************ 
 * 
 *   File name   : rec05b0031_0100_source.c 
 *   Contents    : Timer Z1 (Pulse Period Measurement Mode) 
 * 
 *   Copyright(C) 2007. Renesas Technology Corp., All rights reserved. 
 * 
 *   Version     : 1.00 (2007-6-22) 
 * 
*************************************************************************/ 
/************************************************************************ 
 * 
 *   Include 
 * 
*************************************************************************/ 
#include <stdio.h> 
#include <intr740.h> 
#include "sfr_3858.h" 
 
/************************************************************************ 
 * 
 *   Definition 
 * 
*************************************************************************/ 
void  IR_Rcv(void); 
#define LedLamp   P1_7     /* Led lamp */ 
#define Period1Max  1599     /* 6.094ms*(1+5%) */ 
#define Period1Min  1447     /* 6.094ms*(1-5%) */ 
#define Period2Max  1963     /* 7.479ms*(1+5%) */ 
#define Period2Min  1776     /* 7.479ms*(1-5%) */ 
 
typedef union {         /* Define a type */ 
 unsigned int Word; 
 struct { 
  unsigned char LowByte; 
  unsigned char HighByte; 
 }Byte_Def; 
}TwoByteUnion_Def; 
zpage  TwoByteUnion_Def PeriodValue;  /* Declare an union */ 
#define PeriodWord   PeriodValue.Word 
#define PeriodLowByte  PeriodValue.Byte_Def.LowByte 
#define PeriodHighByte PeriodValue.Byte_Def.HighByte 
 
zpage unsigned char Rcv_Sts;     /* Declare a variable */ 
zpage unsigned char Rcv_Flag = 0;   /* Declare a variable */ 
 
/************************************************************************ 
 * 
 *   Main 
 * 
*************************************************************************/ 
void main(void){ 
 disable_interrupt();  /* Interrupt disable */ 
 cld_instruction();   /* Binary mode */ 
 CPUM = 0x0c;     /* Stack 1 page */ 
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 P1D = 0x80;      /* Set Port P1 direction register */ 
 P1 = 0xff;        /* Set Port P1 register */ 
 PULL2 = 0x00;       /* Set Port P2 pull-up control register */ 
 P2D = 0x00;                  /* Set Port P2 direction register */ 
 P2 = 0x00;                   /* Set Port P2 register */ 
 TZ1M = 0x42;     /* Set Timer Z1 mode register */ 
 TYZ1CSS = 0x40;    /* Set Timer YZ1 Count register */ 
 TZ1L = 0xff;     /* Set Timer Z1(low) */ 
 TZ1H = 0xff;     /* Set Timer Z1(high) */ 
 TZ2M = 0x40;     /* Set Timer Z2 mode register */ 
 TZ2CSS = 0x06;     /* Set Timer Z2 Count register */ 
 TZ2L = 0x23;     /* Set Timer Z2(low) */ 
 TZ2H = 0xf4;     /* Set Timer Z2(high) */ 
 INTSEL = 0x08;     /* Set Interrupt source selection register */ 
 nop_instruction(); 
 IREQ1 = 0x00;     /* All Interrupt Request Bit are cleared */ 
 IREQ2 = 0x00; 
 IE_TZ1C2 = 1;     /* TimerZ1 Interrupt enable */ 
 IE_C0C2 = 1;     /* CNTR2 Interrupt enable */ 
 IREQ1 = 0x00;     /* All Interrupt Request Bit are cleared */ 
 IREQ2 = 0x00; 
 TZ1STP = 0;      /* Timer Z1 count start */ 
 enable_interrupt();  /* Interrupt enable */ 
 while(1){ 
  IR_Rcv(); 
 } 
} 
 
/************************************************************************ 
 * 
 *   Infrared Receive 
 * 
*************************************************************************/ 
void IR_Rcv(void){ 
  if (Rcv_Flag){ 
  Rcv_Flag = 0; 
  switch(Rcv_Sts){ 
   case 1: 
    if ((PeriodWord > Period1Min) &&(PeriodWord < Period1Max)){ 
     Rcv_Sts = 2;    /* Turn to case2 */ 
    } 
    else{ 
     Rcv_Sts = 1; 
     PeriodLowByte = 0; 
     PeriodHighByte = 0; 
    } 
    break; 
   case 2: 
    if ((PeriodWord > Period2Min) &&(PeriodWord < Period2Max)){ 
     Rcv_Sts = 3;    /* Turn to case3 */ 
    } 
    else{ 
     Rcv_Sts = 1; 
     PeriodLowByte = 0; 
     PeriodHighByte = 0; 
    } 
    break; 
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   case 3: 
    IR_TZ2C3 = 0;     /* TimerZ2 Interrupt Request bit */ 
    TZ2L = 0x23;     /* Set Timer Z2(low) */ 
    TZ2H = 0xf4;     /* Set Timer Z2(high) */ 
    TZ2STP = 0;     /* Timer Z2 count start */ 
    LedLamp = 0;     /* Output "0", light LED lamp */ 
    while (!IR_TZ2C3){}   /* 1 second */ 
    IR_TZ2C3 = 0;     /* TimerZ2 Interrupt Request bit */ 
    LedLamp = 1;     /* Output "1", close LED lamp */ 
    TZ2STP = 1;     /* Timer Z2 count stop */ 
    break; 
   default: 
    Rcv_Sts = 1; 
    PeriodLowByte = 0; 
    PeriodHighByte = 0; 
    break; 
  } 
  } 
} 
 
/************************************************************************ 
 * 
 *   Interrupt CNTR2 
 * 
*************************************************************************/ 
void interrupt[6] I_CNTR0_CNTR2(void){ 
 Rcv_Flag = 1;        /* Receive request flag */ 
 PeriodLowByte = TZ1L;     /* Read period measure value */ 
 PeriodHighByte = TZ1H; 
} 
 
/************************************************************************ 
 * 
 *   Interrupt TimerZ1 
 * 
*************************************************************************/ 
void interrupt[28] I_TimerZ1_CNTR2(void){ 
 Rcv_Sts = 1;        /* Reset receive status */ 
 Rcv_Flag = 0;        /* Clear receive request flag */ 
 PeriodWord = 0;       /* Clear variable value */ 
} 
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6. Reference Documents 
Hardware Manual 
M3858 Group Datasheet 
The latest version can be downloaded from the Renesas Technology website. 
 
Technical Update/Technical News 
The latest information can be downloaded from the Renesas Technology website. 
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Website and Support 
Renesas Technology Website 

http://www.renesas.com/ 
 

Inquires 
http://www.renesas.com/inquiry 
csc@renesas.com 
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