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The Time Base Counter is a 26-bit up-counter that counts the base clock. When recovering from a state in which the 

selected clock source for the MCU has been, or may have been, halted, the MCU automatically changes to the 

oscillation stabilization wait state to avoid any unstable output from the oscillator 
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1 Introduction 

The Time Base Counter is a 26-bit up-counter that counts the base clock. When recovering from a state in which the 
selected clock source for the MCU has been, or may have been, halted, the MCU automatically changes to the 
oscillation stabilization wait state to avoid any unstable output from the oscillator. During the oscillation stabilization 
wait time, supply of internal and external clocks is halted and only the Time Base Counter continues to operate until 
the time set by the oscillation stabilization wait time setting has elapsed. 

The Time Base Counter and the Time Base Timer are based on the same hardware module. The Time Base Counter 
is used in this chapter to generate the oscillation stabilization wait time. Later, when the software is running the Time 
Base Counter is used as a timer (Time Base Timer). 

1.1 Key Features 

1.1.1  Time Base Counter  

 26-bit up counter 

 Base clock is fed in as a clock source 

 Cleared automatically when changing to oscillation stabilization wait state 

1.1.2  Time Base Timer  

 Generates an interval interrupt 

 Interval time is selected from Base Clock * 2 
11  

to Base Clock * 2 
56

 

 Continuously writing “A5H”, “5AH” in the time base counter clear register (CTBR) clears the Time Base Counter 
immediately after writing “5AH”. (All bits are “0”) Input. 
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2 Time Base Counter and Time Base Timer 

The basic functionality of time base counter and time base timer is discussed here 

2.1 Block Diagrams 

Figure 1 shows the internal block diagram of a Time Base Counter and Timer. 

Figure 1. Time Base Counter and Timer 

 

Figure 2. Time Base Counter when used to generate the oscillation stabilization wait 

 

Figure 3. Time Base Counter used to generate the Time Base Timer Interrupt 
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2.2 Registers 

2.2.1  Time Base Counter  

2.2.1.1 Standby Control Register (STCR) 

This Byte contains several status and control bits. 

Table 1. STCR 

Bit No. Name Explanation Value Operation 

7 STOP STOP state 
0  

1 Change to Stop state 

6 SLEEP SLEEP state 
0  

1 Change to Sleep state 

5 HIZ High impedance mode 
0 Pins maintain the same states they have on entering STOP state 

1 pin outputs go to high impedance (Hi-z) during STOP state 

4 SRST Software reset 
0 Software reset 

1  

3,2 
OS1, 

OS0 

Oscillation stabilization 
time selection 

 
Oscillations 
stabilization wait time 

When using 
Main clock 
(4.0MHz) 

When using 
Sub clock 

(32.768kHz) 

0, 0 Base clock * 2
1
 1.0µs 61µs 

0, 1 Base clock * 2
11

 1.0ms 62.5ms 

1, 0 Base clock * 2
16

 32ms 2.0s 

1, 1 Base clock * 2
22

 2s 128s 

1 OSCD1 
Sub clock oscillation 
halt 

0 Initialization by Reset or Clear Bit 

1 Initialization by Reset, Clear Bit, or Compare Register (OCCP) 

0 OSCD2 
Main clock oscillation 
halt 

0 Write: no effect 

1 Write: Clear to “0000” 

2.2.1.2 Clock Source Control Register (CLKR) 

Table 2. CLKR 

Bit No. Name Explanation Value Operation 

7-4 - Undefined - 
Write always 1. 

The read value is value written 

3 SCKEN Sub clock selection enable 1 enables the Sub clock to be selected 

2 PLL1EN Main PLL operation enable 1 starts Main PLL operation 

1,0 
CLKS1, 

CLKS0 
Clock source selection 

00 The Main clock input from X0/X1 divided by 2 

01 The Main clock input from X0/X1 divided by 2 

10 Main PLL 

11 Sub clock 
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2.2.2  Time Base Timer  

2.2.2.1 Time Base Timer Control Register (TBCR) 

Table 3. TBCR 

Bit No. Name Explanation Value Operation for Channel (2n+0) or (2n+1) 

7 TBIF Time Base timer interrupt flag 

0 
Read: No Interrupt 
Write: Flag is cleared 

1 
Read: Interrupt 
Write: No effect 

6 TBIE 
Time Base timer interrupt request 
enable 

0 Interrupt request disable 

1 Interrupt request enable 

5,4,3 

TBC2, 

TBC1, 

TBC0 

Selecting the Time Base timer 
interval time 

 
Interval 
time 

32MHz, 
Base Clock 

32.768kHz, 
Base clock 

000 Ø * 2
11

 62µs 62.5ms 

001 Ø * 2
12

 128µs 125ms 

010 Ø * 2
13

 256µs 250ms 

011 Ø * 2
22

 131ms 128s 

100 Ø * 2
23

 262ms 256s 

101 Ø * 2
24

 524ms 512s 

110 Ø * 2
25

 1048ms 1024s 

111 Ø * 2
26

 2097ms 2048s 

2 - Undefined - 
Writing does not affect the operation. The 
read value is indefinite 

4 SYNCR 
Enabling the synchronous reset 
operation 

0 Asynchronous reset operation 

1 Synchronous reset operation enable 

4 SYNCS 
Synchronous standby operation 
enable 

0 
Asynchronous reset operation (Not permitted 
on this model). 

1 
Enable synchronous standby operation 
(always set this before changing to a standby 
mode). 

Ø = Base Clock 

2.2.2.2 Time Base Counter Clear Register (CTBR) 

This an 8-Bit register. Continuously writing in sequence, “A5H”, “5AH” in the Time Base Counter Clear register, clears 
the Time Base counter immediately after writing “5AH”. (All bits are “0”) There are no time restrictions between “A5H” 
and “5AH”, but if writing of “A5H” is not followed by “5AH”, one must write “A5H” again. If not, the Time Base counter 
cannot be cleared. 
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3 Operations 

This section describes events that require an oscillation stabilization wait time and its operation in each case. 

3.1.1  INITX Pin Input  

An oscillation stabilization wait is required after power on. 

Figure 4. Using the Width of the Pin Input to Provide the Oscillation Stabilization Wait Time 

 

Since oscillation stabilization wait time provided by time base timer/counter after reset is not sufficient it is 
recommended to hold the reset signal to provide a sufficient time for the Main clock oscillation to stabilize. 

When Main clock running and INITX Pin input, the device goes to the operation initialization reset (RST)* state 
automatically after the minimum oscillation stabilization wait time elapses 

* Refer Hardware manual for more information 
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3.1.2  Watchdog Reset  

If the interval time is set beforehand to provide an adequate oscillation stabilization wait time and if a watchdog reset 
occurs while the Main clock oscillation is halted, the oscillation stabilization wait time is generated automatically. (See 
figure below.) 

Figure 5. Watchdog Reset when Main Clock Halted (Sub-RUN) 

 

When Main clock operating and Watchdog is reset, although no oscillation stabilization wait is required, the specified 
wait time is generated automatically. 

3.1.3  Recover ing f rom STOP state via an Interrupt  

The Main oscillation circuit generates the selected oscillation stabilization time automatically. (See figure below.) 

 

When changing to STOP state without halting the clock oscillation circuit (Main PLL/Main/ Sub), although no 
oscillation stabilization wait is required in this case, a wait is generated automatically.  Accordingly, it is recommended 
that the interval time is set to its minimum value before changing to STOP state. 

When recovering from STOP state, the device goes to the oscillation stabilization wait state immediately after STOP 
state is released. The next state after the oscillation stabilization wait completes depends on what triggered recovery 
from STOP state. If recovery was triggered by an enabled external interrupt, sub oscillation stabilization timer 
interrupt, or main oscillation stabilization wait timer interrupt, the device goes to the normal operating state (RUN). 
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3.1.4  The lock wait  t ime for the Main PLL  

Using the Time base timer interrupt is recommended after Main PLL operation enabled. Using the time base timer 
interrupt is recommended after Main PLL multiplier modified 

3.1.5  Changing from Sub clock mode to Main Clock Mode  

When Main clock continues to run during Sub clock mode and If not using Main PLL after changing clock than no 
oscillation stabilization wait time is required. If, however, using Main PLL after changing clock than Main PLL lock wait 
is required 

When Main clock halts during Sub clock mode, A Main clock oscillation stabilization wait is required before changing 
clock. If using the Main PLL than further wait is required for the Main PLL to lock 

3.1.6  Recover ing f rom an Abnormal State  with the Main PLL Selected  

When the Main PLL is set as the clock source and a problem of some sort occurs in Main PLL control (such as the 
multiplier setting being changed or the Main PLL enable bit modified during Main PLL operation), the device goes to 
the oscillation stabilization wait state automatically to provide the Main PLL lock time. The device then goes to normal 
operating mode after the oscillation stabilization wait elapses. 
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4 Software Example 

Example for time base timer 

4.1 Basic Functionality of the Time Base Timer 

The following example shows how to set up Time base Timer. 

 

At 64 MHz Base Clock, the above example generates interrupts at an interval of 0.065s. 

Please note, that the corresponding interrupt vector and level has to be defined in the vectors.c module of our 
standard template project. 

 

  

/*                           SAMPLE CODE                                    */ 

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

  

void InitIrqLevels(void) 

{ 

. . . 

 

ICR62 = 30;                        // Timebase Overflow 

. . . 

} 

 

__interrupt void TbTimerIR (void);// prototype 

 

 . . . 

 

 

 . . . 

/*                           SAMPLE CODE                                   */ 

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

 

void InitFRTimer0(void) 

{ 

  TBCR_TBIE = 1;  // Interrupt Enable 

  TBCR_TBC  = 3;   // Base clock/2^22  

} 

 

. . . 

 

__interrupt void FRTimer0 (void) 

{ 

 TBCR_TBIF = 0;   // clear ISR request flag 

 

 . . . 

} 
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4.2 Recovering from STOP state  

Following example shows how to recover from stop state using Time Base timer. 

5 Additional Information 

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

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

The software examples related to this application note is: 

91460_tbt_tbc 

91460_lpm_stop-v12 

It can be found on the following Internet page: 

http://www.cypress.com/cypress-mcu-product-softwareexamples 

  

/*                          SAMPLE CODE                                 */ 

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

void Stop_Mode_wakeup(void)  

{ 

    /* Turn Pll on */ 

    CLKR |= 0x4; 

 

    /* Pll Stabilization Wait Time */     

    TBCR = 0x10;            // Base clock / 2^13 

    CTBR = 0xA5;            // Clear Base Timer register  

    CTBR = 0x5A; 

    while (TBCR_TBIF == 0)  // Wait for interrupt flag to set 

     HWWD = 0x10;   

 

    /* Pll Gear up */            

    PLLCTRL_GRUP = 0; 

    CLKR |= 0x02;        // Clock source selected to MAINPLL 

    while(!PLLCTRL_GRUP)  

HWWD = 0x10; 

    PLLCTRL_GRUP = 0; 

           

 return; 

 

} 

http://www.cypress.com/cypress-microcontrollers
http://www.cypress.com/cypress-mcu-product-softwareexamples
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