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F²MC - 8FX Family, MB95200 Series, Clock Development using Sub-Clock 

  

This document describes how to use the sub-clock of MB95200H/210H series MCU to design a clock, and illustrates 

the development with an example. 
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1 Introduction 

This document describes how to use the sub-clock of MB95200H/210H series MCU to design a clock, and illustrates the 
development with an example. 

2 Function Realization  

This chapter introduces how to realize the function of a clock using sub-clock. 

2.1 Clock Controller Initialization 

To develop a clock, it is one of the best methods to use the watch prescaler whose source is the sub-clock, because the 
sub-clock keeps operating as long as it is enabled, no matter if the system is in run mode or in sleep mode. First initialize 
the clock controller and enable both main clock and sub-clock. (SYCC2: MOSCE =1; SYCC2: SOSCE = 1 ;).  
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2.2 Watch Prescaler Initialization 

The interval timer function continuously generates interrupt requests at regular intervals, using the sub-clock divided 
by two as its count clock. 

 The counter of the watch prescaler counts down and an interrupt request is generated whenever the selected 
interval time has elapsed. 

 The interval time can be selected from the following eight types: 

The table below lists the eight types of intervals: 

Table 1. Interval Times of Watch Prescaler 

 



 

F²MC - 8FX Family, MB95200 Series, Clock Development using Sub-Clock 

www.cypress.com Document No. 002-05453 Rev. *B 3 

The flow chart below indicates how to enter watch prescaler mode: 

Figure 1. How to Enter Watch prescaler Mode 

 
Setting procedures are as below: 

 Initial setup 

1. Set the interrupt level. (ILR5) 

2. Set the interval time. (WPCR:WTC2 to WTC0) 

3. Enable interrupts. (WPCR:WTIE = 1) 

4. Clear the counter. (WPCR:WCLR = 1) 

 Processing interrupts 

1. Clear the interrupt request flag. (WPCR:WTIF = 0) 

2. Process any interrupt. 
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3 Register Introduction 

This chapter introduces the registers related to the clock development. 

For more on register setting, please refer to Chapter 6 and Chapter 12 of the MB95200 Series Hardware Manual. 

3.1 Registers related to Clock Control 

This part introduces registers related to clock control one by one. 

3.1.1  System Clock Control  Register (SYCC)  

The system clock control register (SYCC) is used to select the machine clock division ratio, and indicate the sub-clock 
oscillation stability. 

Figure 2. System Clock Control Register (SYCC) 

 
  

http://www.cypress.com/documentation/technical-reference-manuals/f2mc-8fx-8-bit-microcontroller-mb95200h210h220h-series?source=search&keywords=MB95200%20Series%20Hardware%20Manual.
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3.1.2  Osci l la t ion Stabi l izat ion Wait  Time Set t ing Register (WATR)  

This register is used to set the oscillation stabilization wait time. 

Figure 3. Oscillation Stabilization Wait Time Setting Register (WATR) 
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3.1.3  Standby Control  Register (STBC)  

The standby control register (STBC) is used to control transition from the RUN state to sleep mode, stop mode, time-
base timer mode, or watch mode, to set the pin state in stop mode, time-base timer mode, and watch mode, and to 
control the generation of software resets. 

Figure 4. Standby Control Register (STBC) 
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3.1.4  System Clock Control  Register 2 (SYCC2)  

The system clock control register 2 (SYCC2) is used to indicate and switch the current clock mode, and control sub-
clock, sub-CR clock, main clock, main CR clock oscillations. 

Figure 5. System Clock Control Register 2 (SYCC2) 
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3.2 Watch Pre-scalar Control Register 

This part introduces the watch pre-scalar control register. The watch pre-scalar r control register (WPCR) is used to 
select the interval time, clear the counter, control interrupts and check the status. 

Figure 6. Watch prescaler Control Register (WPCR) 
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3.3 Clock System Configuration Controller 

The controller consists of the SYSC register, which is an 8-bit (bit 2 not used) register used to configure the clock and 
reset system. Never forget to enable the main clock and sub-clock input by setting the corresponding bits in the 
register. 

Figure 7. Clock System Configuration Controller (SYSC) 
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4 Clock Precision  

This chapter introduces the factors which may affect the precision of the clock developed.  

To develop a clock using the sub-clock of MB95200 series MCU, two factors affecting clock precision need special 
attention; one is sub-clock’s frequency. The interval timer function continuously generates interrupt requests at regular 
intervals, using the sub-clock divided by two as its count clock. Interval time = 2nx2/FCRL, the interval time can be 
selected from the following eight types: 

Table 2. Interval Times of Watch Prescaler 

 

It is recommended to use the sub-clock of 32.768 kHz frequency. The other factor affecting clock precision is the watch 
prescaler interval time. The selection of interval time can be based on the formula interrupt time=1second/interval time, 
the best selection is the interval time and interrupt time with the arithmetical compliment close to zero. For example: if the 
sub-clock is 32.768kHz and the watch prescaler is interrupted four times in one second, the interval time is equal to 
1.s/4=250ms. Besides, the order period of clock code also can make difference, so the simplification of clock code is very 
important. 
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5 Software Design  

This chapter introduces software used in the clock development.   

5.1 Software Development  

Before performing this function, first initialize the system clock control registers, enable the main clock and sub-clock 
input, initialize the watch prescaler register, and set up interrupt levels. If the oscillation becomes stable, the prescaler 
starts operating, and an interrupt occurs. In interrupt processing, one second counts up automatically each time an 
interrupt occurs. When the second counting reaches 60, one minute counts up, and the second counting returns to 0. 
In the same way, when the minute counting has reached 60, one hour counts up, and the minute counting returns to 0. 
When the hour counting has reached 24, it clears to 0. 

The flow chart is illustrated as below: 

Figure 8. Flow Chart of Clock Design by Using Sub-clock 
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6 Sample Code  

This chapter gives an example of clock development using the sub-clock.  

The following example shows how to use the prescaler of sub-clock to develop a clock. 

 
 

 

/*                               SAMPLE CODE                          */ 

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

/* Give a example for Clock */ 

/* Clock Controller initial */ 

void System_SubC_init(void)  // Clock Controller initial 

{ 

SYSC_PGSEL = 0;     // Enable sub-clock input 

SYSC_PFSEL = 0;    // Enable main-clock input 

WATR = 0xC0; 

STBC = 0x00; 

SYCC2 = 0xFC;    // Enable sub-clock and main-clock 

SYCC = 0x00; 

while(SYCC_SRDY); 

} 

/* Watch Prescaler initial */ 

void Watch_prescalar_initial(void) 

{ 

WPCR = 0x46; // Enable interrupt, interval time = 1.s 

WPCR_WCLR = 1; // Clears watch prescaler counter 

} 

/* Watch Prescaler interrupt process */ 

__interrupt void Watch_Prescalar_Interrupt(void) 

{ 

WPCR_WTIF = 0;    // Clear interrupt flag bit 

C_Second++;    // Second ++ 

Second_output(); 

if(C_Second==0x3C)   // 60 seconds 

{ 

C_Second = 0;   // Second return to 0 

Clock_minute_process(); // Minute ++ 

} 

} 

/* Minute process*/ 

void Clock_minute_process(void) 

{ 

C_Minute++;    // Minute ++ 

if(C_Minute == 0x3C)   // 60 Minutes 

{ 

C_Minute = 0;   // Minute return to 0 

Clock_hour_process();  // Hour ++ 

} 

} 
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Below is the initial vector: 

 

  

void InitIrqLevels(void) 

{ 

ILR5 = 0xFC; // IRQ20: Watch timer / counter 

} 

. . . 

__interrupt void Watch_Prescalar_Interrupt (void); 

. . . 

#pragma intvect Watch_Prescalar_Interrupt 20 // IRQ20: Watch timer / 

counter 

/* Hour process*/ 

void Clock_hour_process(void) 

{ 

C_Hour++;    // Hour ++ 

Hour_output(); 

if(C_Hour == 0x18)  // 24 Hours 

{ 

C_Hour = 0;   // Hour return to 0 

} 

} 

/* Main process */ 

void main(void) 

{ 

InitIrqLevels();// initialize Interrupt level and IRQ vector table 

__EI();     // enable interrupt 

C_Second = 0; 

C_Minute = 0; 

C_Hour = 0; 

System_SubC_init();   // Clock Controller initial 

Watch_prescalar_initial();  // Watch prescaler initial 

while(1) 

{ 

asm("\tNOP"); 

asm("\tNOP"); 

asm("\tNOP"); 

} 

} 
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