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AN205557 

F²MC-16FX Family, Reset 
  

This application note describes the functionality of the Reset circuit, Reset types and gives some hardware and 

software examples. 
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1 Introduction 

This application note describes the functionality of the Reset circuit, Reset types and gives some hardware and 
software examples. 

1.1 Key Features 

 Reset of MCU by external Hardware and Software 

 Internal Hardware Resets: Watchdog, Clock Stop Detection and Low Voltage Detection 

 Reset cause readable in dedicated Register 

2 Reset 

The Basic Functionality Of The Reset 

2.1 Outline 

The Reset is the highest priority “interrupt”. It has its own vector and cannot be masked. 

There are several types of Reset available: 

 Power (on/low voltage) Reset 

 External Reset (RSTX) 

 Clock Stop Detection Reset 

 Software Reset 

 Watchdog Timer Reset 

 Low Voltage Detection Reset 
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2.2 Mode Pins and Reset 

After reset the internal boot ROM program is executed which reads out the states of the mode pins (MD2-MD0) of the 
MCU. Depending on the mode pins setting the MCU activates the appropriate operation mode. 

The following table shows the different operation modes resulting from the pin setting: 

Table 1. Mode Pin Settings 

Mode Pin  Setting 
Operation Mode 

User Program Start 
Vector Location 

Configuration of  
external Bus for Start 
Vector Read Access 

Remarks 
MD2 MD1 MD0 

0 0 0 External Vector Mode 0 External 
8 bit, address/data 
multiplexed 

Available only for MCU 
with External Bus 
Interface 

0 0 1 External Vector Mode 1 External 
16 bit, address/data 
multiplexed 

Available only for MCU 
with External Bus 
Interface 

0 1 0 
Serial Communication 
Mode 

- - 
Used for Serial Flash 
Programming 

0 1 1 
Internal Vector Mode 
(Normal Run Mode) 

Internal - Available for all Devices 

1 0 0 (Reserved) - - Test Mode 

1 0 1 (Reserved) - - Test Mode 

1 1 0 External Vector Mode 2 External 
8 bit, address/data 
non-multiplexed 

Available only for MCU 
with Non-multiplexed 
External Bus Interface 

1 1 1 
Parallel Flash 
Programming Mode 

- - 
Available only for Flash 
Devices 

2.3 Registers 

2.3.1 Reset  Conf igurat ion Register  (RCR )  

This register controls the software, low voltage detection and clock stop detection reset. 

Table 2. RCR 

Bit No. 
Name Explanation 

Initial 
Value 

Value Operation 

7 - - X - Reserved; always write “0” 

6 - - X - Reserved; always write “0” 

5 SCSDI
1
 

Sub Clock Stop 
Detection Interval Select 

0 

0 
Sub Clock Stop Detection:  

384 - 512 RC Clock Cycles 

1 
Sub Clock Stop Detection:  

24 - 32 RC Clock Cycles 

4 MCSDI 
Main Clock Stop 
Detection Interval Select 

0 

0 
Main Clock Stop Detection:  

6  - 8 RC Clock Cycles 

1 
Main Clock Stop Detection:  

3 - 4 RC Clock Cycles 

  

                                            
1 This bit is not available for all devices of 16FX family. 
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Bit No. 
Name Explanation 

Initial 
Value 

Value Operation 

3 CSDRE 
Clock Stop Detection 
Reset 

0 
0 Disable Clock Stop Detection Reset 

1 Enable Clock Stop Detection Reset 

2 LVDE
1
 

Low Voltage Detection 
Select 

1 
0 Disable Low Voltage Detection 

1 Enable Low Voltage Detection 

1 LVRE
1
 

Low Voltage Detection 
Reset 

1 
0 Disable Low Voltage Detection Reset 

1 Enable Low Voltage Detection Reset 

0 SRSTG 
Software Reset 
Generation 

0 
0 

Write: No Effect 
Read: always “0” 

1 Write: Generate Software Reset 

2.3.2 Reset  Cause and Clock Status Register  (RCCSR /RCCSRC )  

This register is accessible at two different addresses. A read access of RCCSRC at the address 0x40B clears all the 
bits of the register where as read access of RCCSR at the address 0x40D does not clear any bits of the same. A 
write access to these is always ignored. 

Table 3. RCCSR/RCCSRC 

Bit No. 
Name Explanation 

Initial 
Value 

Value Operation 

15 SCMF
2
 Sub Clock Missing Flag X 

0 No missing Sub Clock 

1 Missing Sub Clock detected 

14 MCMF Main Clock Missing Flag X 
0 No missing Main Clock 

1 Missing Main Clock detected 

13 WRST 
Watchdog Timer Reset 
Cause Bit 

X 
0 No Watchdog Timer Reset 

1 Watchdog Timer Reset was generated 

12 SRST 
Software Reset Cause 
Bit 

X 
0 No Software Reset 

1 Software Reset was generated 

11 SCRST
2
 

Sub Clock Stop 
Detection Reset Cause 
Bit 

X 

0 No Sub Clock missing Reset 

1 Sub Clock missing Reset was generated 

10 MCRST 

Main Clock Stop 
Detection Reset Cause 
Bit 

X 

0 No Main Clock missing Reset 

1 Main Clock missing Reset was generated 

9 ERST External Reset Cause Bit X 
0 No External Reset detected 

1 External Reset detected 

8 PRST Power Reset Cause Bit X 
0 No Power Reset detected 

1 Power Reset detected 

  

                                            
2
 This bit is not available for all devices of 16FX family. 
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2.4 Clock Stop Detection and Reset 

The clock stop detection circuitry monitors the Main Clock and Sub Clock. If any of these specified clocks is not 
available for the configured interval while the clock stop detection reset is enabled and any of these clocks are used 
for system clocks (CLKS1 or CLKS2) or for the watchdog timer, then the corresponding clock stop detection reset 

cause bit (bit SCRST or MCRST of RCCSR) gets set and the reset is generated.  

In the above situation, if the Main Clock is not used for system clocks (CLKS1 or CLKS2) or for the watchdog timer, 

then instead of generating clock stop detection reset only corresponding clock missing flag bits (bit MCMF of RCCSR) 

will get set. Also, if the Sub Clock is not used for system clocks (CLKS1 or CLKS2) or for the watchdog timer, then 

instead of generating clock stop detection reset only corresponding clock missing flag bits (bit SCMF of RCCSR) will get 

set.  

To enable the clock stop detection reset function, CSDRE bit of RCR register needs to be written with a value of ‘1’. 

However, it should be noted that while writing to the CSDRE bit, the System Clock 1 (CLKS1) should be set to RC 

clock. Also the RC clock should not be disabled when the clock stop detection reset is enabled, otherwise reset is 
generated. This is because reference and source of clock for the clock stop detection circuitry is the RC Clock. 

During the stop mode (since the RC clock is stopped) and during the Main/Sub clock stabilization time (to avoid 
accidental assertion of reset), the clock stop detection reset function is disabled. That means the clock stop detection 
reset will not be generated even if the clock is failed while the MCU is in the stop mode or it is waking up from the 
stop mode (i.e. while Main/Sub clock stabilization time). Hence it should be noted that before entering the stop mode, 
both CLKS1 and CLKS2 should be changed to RC clock. Once the MCU wakes up from stop mode, CLKS1 and 
CLKS2 should be restored to the required settings. While this switchover (i.e. during the stabilization time of 
Main/Sub clock), the failure in the Main/Sub clock can be determined using some pre-defined timeout. 

The low voltage reset is enabled by default on all 16FX family MCUs. Depending on the device, it can be disabled. 
Please check if your device support disabling the low voltage reset in the ordering information in the datasheet.  

If the column “Persistent Low Voltage Reset” shows “No” for your device, then the low voltage detection and the low 

voltage detection reset can be disabled by clearing bits LVDE and LVRE of RCR register respectively. But if the column 

“Persistent Low Voltage Reset” shows “Yes” for your device, then the low voltage detection and the low voltage 

detection reset cannot be disabled by any means. This means LVDE and LVRE bits of RCR register can not be 

cleared. 

It should be noted that the start.asm file does not handle a failed clock situation. It will be stuck in waiting for the PLL 
Clock or Main Clock in case of failure in the Main Clock. Hence it is advisable that the user should add the 

intelligence in start.asm to check the RCCSR register determine if all (Main/Sub/PLL) clock are running fine. In case 

one or all of the clocks are failed then it should jump to a subroutine which reports such failure (may be via display, 
LED or buzzer). Such subroutine should be inserted before section 6.11 (Wait for clocks to stabilise) in start.asm. 

2.5 Low Voltage Detection and Reset   

If the low voltage detector and low voltage reset both are enabled and the Vcc falls below internal generated 

reference voltage, then the PRST flag of RCCSR register is set. After recovery of power supply voltage, the power 

reset extension counter deactivates the power reset signal if the power supply remained stable for at least 700 RC 
clock cycles.   

It should be noted that if low voltage detection is to be disabled (LVDE =0), low voltage reset should also be disabled 

(LVRE= 0) at the same time or before. If the low voltage reset has to be enabled, the low voltage detector should be 

enabled and stabilized before. 

While going in the standby mode, the low voltage detector and reset functionality should be disabled, if the current 
drawn by the same is not within the tolerable limit. 
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3 Electrical Considerations 

This Chapter Shows Electrical Constraints  

3.1 Power-On Voltage 

The voltage rise during power-on between VPOL and VPOH is restricted to a minimum and maximum time (tR). Also the 
time between power-down (VCC < VPOL) is restricted to a minimum time (tOFF). 

Please see the corresponding data sheet for correct values. 

Figure 1. Power-On and –Off Timing Diagram 

 

 

 
 

 

 

 

 

 

4 Reset Examples 

Examples for Reset 

4.1 External Pin Circuit 

The following example schematic shows a possible external circuit connected to the RSTX pin with a push button. 

Figure 2. External Pin Circuit Example Schematic 

 
The 2 kΩ pull up resistor provides a logical “high” level on the RSTX pin, if the button is not pushed. The 1 nF 
capacitor is used for debouncing and filtering EMI noise. Increasing and decreasing the value by factor 10 may be 
counterproductive to this. The 2 kΩ series resistor limits current from possible line spikes, over- and under-shots, 
caused of line inductivity and capacity, which can lead to latch up effects. 
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4.2 Software Reset 

The following sample code shows how to use the Software Reset. The uppermost 4 Bytes of the internal RAM are 
used to check, how often the code was executed after Reset. 

 

  

 

void main(void) 

{ 

 unsigned char temp: 

 

PDR09 = 0x00; 

DDR09 = 0xFF;  /* set Port09 to output 0x00 */ 

  

 

 /* Check first call of Main via RAM pattern               */ 

 /* => unequal to 0x1234567 after power-on or second call  */ 

 

 if (*(unsigned long __far*) (__far) 0x7FFC != 0x1234567)  

 { 

  /* first call:          */ 

  /*  => set RAM pattern  */ 

  *(unsigned long __far*) (__far) 0x7FFC = 0x1234567; 

   

/* clear all Reset cause bits */ 

temp = RCCSRC; 

   

  /* set Software Reset         */ 

  RCR = 0x01; 

 

  /* no further execution here! */ 

 } 

 else 

 { 

  /* second call:                        */ 

  /*  => was it really a Software Reset? */ 

if ((RCCSR & 0x10) == 0x10) 

  { 

   /* Set Port09 to 0x55 and clear RAM pattern */ 

 PDR09 = 0x55; 

   *(unsigned long __far*) (__far) 0x7FFC = 0x00000000ul; 

  } 

 } 

while(1); 

}  
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4.3 Clock Stop Detection Reset 

The below software sample code example demonstrates to set the clock stop detection reset. It also specifies how to 
go in stop mode (while clock stop detection reset is enabled) and resume from the stop mode. 

Function Set_CSDR() sets the clock stop detection reset. Before doing so it changes the CLKS1 to RC clock.  

Function Set_Clocks() sets the CLKS1 to Main Clock and CLKS2 to Sub Clock (this can be application specific).  

 

  

#define TIMEOUT 50000      /* User configurable */  

void Set_CSDR(void) 

{ 

while (CKMR_RCM != 1);  /* Check if RC Clock is ready */ 

CKSR_SC1S = 0;     /* Set the CLKS1 to RC Clock */ 

while (CKMR_SC1M != 0); /* Check if CLKS1 is transitioned to RC Clock */ 

RCR_CSDRE =  1;     /* Set Clock Stop Detection Reset */ 

}  

void Set_Clocks(void) 

{ 

while (CKMR_MCM != 1);   /* Check if Main Clock is ready */ 

CKSR_SC1S = 1;      /* Set the CLKS1 to Main Clock */ 

while (CKMR_SC1M != 1);  /* Check if CLKS1 transitioned to Main Clock */ 

 

while (CKMR_SCM != 1);  /* Check if Sub Clock is ready */ 

CKSR_SC2S = 3;     /* Set the CLKS2 to Sub Clock */ 

while (CKMR_SC2M != 3); /* Check if CLKS2 is transitioned to Sub Clock */ 

} 

void Stop_InCSDR(void) 

{ 

  unsigned char clock_stat;  

int i = 0; 

       clock_stat = CKSR;     /* Store the clock status */ 

CKSR = 0xB0;      /* Set the CLKS1 & CLKS2 to RC Clock */ 

while (CKMR_SC1M != 0); /* Check if CLKS1 is transitioned to RC Clock */ 

while (CKMR_SC2M != 0); /* Check if CLKS2 is transitioned to RC Clock */ 

SMCR = 0x03;      /* Stop Mode */ 

 

while (CKMR_MCM != 1 || i < TIMEOUT ) /* Waked up */ 

{                    /* Wait till Main Clock is Ready */ 

  __asm(" NOP");      /* or timeout */ 

  __asm(" NOP"); 

   i++; 

} 

 

if ( 0x01 == (clock_stat & 0x03))  /* if CLKS1 = CLKMC */ 

{ 

  if (CKMR_MCM != 1) 

  { 

    /* Declare timeout of Main clock */ 

  } 

  else 

  { 

    CKSR_SC1S = 1;   /* Set the CLKS1 to Main Clock */ 

    while (CKMR_SC1M != 1);   /* Check if CLKS1 transitioned to  

                   Main Clock */ 

} 

         ▼ 
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Function Stop_InCSDR() stores the current status of CKSR register, sets CLKS1 and CLKS2 back to RC Clock and 

goes to stop mode. After the MCU wakes up from the stop mode (via an external interrupt), it restores the clock 
setting as it was before going to STOP mode. While restoring the clock settings, if any of the clocks 
(CLKMC/CLKPLL/CLKSC) are not stabilized within the pre-defined time, then timeout is declared. 

 

  

▲ 

else if ( 0x02 == (clock_stat & 0x03)) /* if CLKS1 = CLKPLL */ 

{ 

  i = 0; 

  while (CKMR_PCM != 1 || i < TIMEOUT ) 

  { 

    __asm(" NOP");  /* Wait till PLL Clock is Ready */ 

    __asm(" NOP");  /* or timeout */ 

    i++; 

  } 

 

  if (CKMR_PCM != 1) 

  { 

    /* Declare timeout of PLL clock */ 

  } 

  else 

  { 

    CKSR_SC1S = 2;     /* Set the CLKS1 to PLL Clock */ 

   while (CKMR_SC1M != 2); /* Check if CLKS1 is transitioned to  

                                            PLL Clock */ 

} 

 

} 

else if ( 0x03 == (clock_stat & 0x03)) /* if CLKS1 = CLKSC */ 

{ 

  i = 0; 

  while (CKMR_SCM != 1 || i < TIMEOUT ) 

  { 

    __asm(" NOP");  /* Wait till Sub Clock is Ready */ 

    __asm(" NOP");  /* or timeout */ 

    i++; 

  } 

 

  if (CKMR_SCM != 1) 

  { 

    /* Declare timeout of Sub clock */ 

  } 

  else 

  { 

    CKSR_SC1S = 3;      /* Set the CLKS1 to Sub Clock */ 

   while (CKMR_SC1M != 3); /* Check if CLKS1 is transitioned to  

                                      Sub Clock */ 

  } 

 

}  

 

if ( 0x04 == (clock_stat & 0x0C)) /* if CLKS2 = CLKMC */ 

{ 

  if (CKMR_MCM != 1) 

  { 

    /* Declare timeout of Main clock */ 

  } 

  else 

  { 

    CKSR_SC2S = 1;       /* Set the CLKS2 to Main Clock */ 

    while (CKMR_SC2M != 1); /* Check if CLKS2 transitioned to   

                                 Main Clock */ 

} 

         ▼ 
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▲ 
else if ( 0x08 == (clock_stat & 0x0C)) /* if CLKS2 = CLKPLL */ 

{ 

  i = 0; 

  while (CKMR_PCM != 1 || i < TIMEOUT ) 

  { 

   __asm(" NOP"); /* Wait till PLL Clock is Ready */ 

   __asm(" NOP"); /* or timeout */ 

   i++; 

  } 

 

  if (CKMR_PCM != 1) 

  { 

    /* Declare timeout of PLL clock */ 

  } 

  else 

  { 

   CKSR_SC2S = 2;  /* Set the CLKS2 to PLL Clock */ 

   while (CKMR_SC2M != 2); /* Check if CLKS2 is transitioned 

   to PLL Clock */ 

  } 

 

} 

else if ( 0x03 == (clock_stat & 0x03)) /* if CLKS2 = CLKSC */ 

{ 

  i = 0; 

  while (CKMR_SCM != 1 || i < TIMEOUT ) 

  { 

   __asm(" NOP"); /* Wait till Sub Clock is Ready */ 

   __asm(" NOP"); /* or timeout */ 

   i++; 

  } 

 

  if (CKMR_SCM != 1) 

  { 

    /* Declare timeout of Sub clock */ 

  } 

  else 

  { 

   CKSR_SC2S = 3;      /* Set the CLKS2 to Sub Clock */ 

   while (CKMR_SC2M != 3);  /* Check if CLKS2 is transitioned 

           to Sub Clock */ 

  } 

 

}  

} 
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5 Additional Information 

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

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

 

The software example related to this application note is: 

96340_sw_reset 

It can be found on the following Internet page: 

http://www.cypress.com/16lx 

  

 

void main(void) 

{ 

set_il(7);       /* allow all levels */ 

__EI();          /* globally enable interrupts */ 

 

Set_CSDR();    /* Set clock stop detection reset */  

  Set_Clocks();    /* Configure CLKS1 and CLKS2 */  

 

. . . 

 

. . . 

 

  Stop_InCSDR();  /* Go to stop mode */  

 

}  

 

http://www.cypress.com/cypress-microcontrollers
http://www.cypress.com/16lx
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