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AN205320 

FR Family, MB91460 Microcontroller Software Watchdog 

  

This application note describes the functionality of the Watchdog Timer and Watchdog Reset with examples. 
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1 Introduction 

This application note describes the functionality of the Watchdog Timer and Watchdog Reset and gives some 
examples. 

The Watchdog is an up-counting Timer which has to be cleared in a given time interval. Otherwise a reset is 
performed. It can be used for restarting an application, if the program gets stuck. 

1.1 Key Features 

▪ Generates the watchdog reset (INIT) with the overflow from one-bit counter 

▪ Counter counts bit output from the time base timer (either Bit 20,22,24 or 26) 

▪ Timer clear by Successively writing “A5”“5A” to watchdog reset generation delay register WPR by the software 

▪ This timer starts to operate once it writes data to the watchdog control register RSRR for the first time after the 

reset (RST). This timer stops by reset (RST, INIT, SWWD reset, HWWD reset). 

▪ Timer stopped in Stop Mode, Sleep Mode 

▪ Timer stopped in break when using the emulator debugger and monitor debugger, only if DSU4 is mounted 

▪ Timer stopped in break when using the embedded debug support unit (only if EDSU and EMMODE is enabled) 

▪ Period between the time when executing the INTE command and when executing RETI, only if DSU4 is 

mounted 

▪ Timer Interval using base clock equal to 80MHz : ~13 ms to ~838ms 

▪ Timer Interval using base clock equal to 2MHz: ~0.5s  to ~33 s 

▪ Timer Interval using base clock equal to 32.768kHz: ~32s to ~2048 s 

2 The Watchdog Timer 

The Basic Functionality of the Watchdog Timer 
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2.1 Block Diagram 

Figure 1 shows the internal block diagram of the Watchdog Timer. 

Figure 1. Watchdog Timer block diagram 

 

 

http://www.cypress.com/


 

FR Family, MB91460 Microcontroller Software Watchdog 

www.cypress.com Document No. 002-05320 Rev. *C 3 

2.2 Registers 

2.2.1 Watchdog Timer Control  Register  (RSRR)  

Table 1. RSRR 

Bit No. Name Explanation Value Operation 

7 INIT Initialization reset occurred flag 

0 
No INIT has been triggered by the 
INITX pin input 

1 
INIT has been triggered by the 
INITX pin input 

6 HSTB Hardware Standby reset occurred flag 

0 
No INIT has been triggered by the 
HSTX pin input 

1 
INIT has been triggered by the 
HSTX pin input 

5 WDOG Watchdog reset occurred flag 

0 
No INIT has been triggered by the 
watchdog timer 

1 
INIT has been triggered by the 
watchdog timer 

4 ERST External reset occurred flag 

0 
No RST has been triggered by the 
RSTX pin input 

1 
RST has been triggered by the 
RSTX pin input 

3 SRST Software reset occurred flag 

0 
No RST has been triggered by a 
software reset 

1 
RST has been triggered by a 
software reset 

2 LINIT Low voltage reset occurred flag 

0 
No INIT has been triggered by the 
low voltage detection 

1 
INIT has been triggered by the low 
voltage detection 

1,0 WT1,WT0 Watchdog interval time selection 

 

The minimum writing interval 
required for WPR 

so that the watchdog timer may not 
be reset 

00 Ø x 2 20 

01 Ø x 2 22 

10 Ø x 2 24 

11 Ø x 2 26 

Ø = base Clock 

Note: Reading the reset request cause returns the reset cause flags and then clears the flag values to “0”. If multiple 
resets occur prior to reading the register, the resulting flag values contain the bitwise OR of the flags for each reset. 
That is, more than one flag may be set to “1”. 
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2.2.2  Watchdog Reset  Generat ion Postponement Register  (WPR)  

This register is used to postpone the generation of watchdog reset. 

If “A5H” and “5AH” are successively written in the watchdog reset generation postponement register and 
immediately after writing “5AH” the 1-bit counter used to detect the watchdog is set to “0” to postpone the generation 
of a watchdog reset. 

Although there are no restrictions on the write timings for “A5H” and “5AH”, if “A5H” and a value other than “5AH” 
are written, “A5H” must be written again. If not, writing “5AH” does not set the 1-bit counter to “0”. 

Both “A5H” and “5AH” must be written within the specified interval as shown below to prevent the watchdog reset 
from being generated. The intervals are shown in the following table according to the watchdog interval time 

selection bit (RSRR.WT [1:0]). 

WT1 WT0 Minimum interval required for writing data in WPR 

0 0 With in Base Clock * 2 20 

0 1 With in Base Clock * 2 22 

1 0 With in Base Clock * 2 24 

1 1 With in Base Clock * 2 26 

 

2.2.3 Time base Counter  Clear  Register  (CTBR)  

This register is used to initialize the time base counter. 

For more information refer to application note AN205314 - FR, MB91460, Time Base Counter and Time Base Timer. 
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2.3 Operation of Watchdog timer 

Following diagram describes operation of watchdog timer. Watchdog timer start immediately after writing RSRR: WT 

register and counts signal output from time base counter. The watchdog timer is cleared by writing to the WPR 
register with “A5” and “5A” within the interval time. If it is not done than runaway of MCU will be detected. WODOG 
flag will be changed to “1” and watchdog reset (INIT) is generated. 

 
Figure 2. Watchdog Timer operation 
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3 Watchdog Timer Examples 

Examples for the Watchdog 

3.1 Timer Enable and Reset  

 
  

/*SAMPLE CODE  

/*------------------------------------------------------------------------

---*/ 

 

void InitWatchdog(void) 

{ 

    RSRR = 0x03;    // 2^26..2^27 (Base Clock = 64MHz:1.048576.. 

2.097152 Sec)  

} 

 

void WatchdogReset(void) 

{ 

 WPR = 0xa5;   // postpone watchdog reset  

 WPR = 0x5a; 

 CTBR = 0xA5;   // Clear time base timer  

 CTBR = 0x5A; 

} 

 

void main(void) 

{ 

    . . . 

    

    InitWatchdog();   // Start Watchdog Timer 

 

    . . . 

 

    WatchdogReset();  // Reset Watchdog Timer  

 

    . . . 

} 
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3.2 Determining Watchdog Reset 

 

4 Additional Information 

Information about CYPRESS Microcontrollers can be found on the following Internet page: 

http://www.cypress.com/cypress-microcontrollers 

 

  

/* SAMPLE CODE  

/*------------------------------------------------------------------------

---*/ 

void DetermineWtReset(void) 

{ 

unsigned char reset_cause; 

 

reset_cause = RSRR; // Read reset cause, also clear it 

   

 if (reset_cause & 0x20) // Is reset caused by watchdog overflow? 

 { 

    // Reset caused by watchdog overflow,  

  // Take appropriate action 

} 

} 
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