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AN204943 

UART0 with an internal timer to generate the baudrate MB90670/675 

  

This application describes how to generate the baudrate MB90670/675 by using UART0 with an internal timer. 

 

1 Introduction 

In some applications one will have to use the internal timer #0 to generate the baudrate for UART0, because 
the dedicated baudrate generator cannot be used (e.g. because of an odd frequency of the oscillator). This 
note shows how to it. 

Using the dedicated baudrate generator 

 
UART0 is a serial I/O port for communications with external devices. The easiest way to use the UART is to set a 
baudrate using the dedicated baudrate generator. The baudrate is calculated using the following equation: 

b
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
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     (1) with:  b  : baudrate 

       : machine clock (after PLL) in Hz 

       x: clock divider (3,4 or 5) bits BCH,BCH0 

       n: factor (1,2,4 or 8) bits RC3..RC2   

       R: factor (12 or 13) bit RC0 

 

Where the specified bits are included in the URD(rate and data-) register : 

 

Table 1. The URD-Register bit meaning 

BCH RC3 RC2 RC1 RC0 BCH0 P D8 

 
Note: The values in the manual on page 91 are NOT correct! The right values for calculating the dedicated baudrate 
for an asynchronous communication are: 

Table 2. Bit settings for calculating decimated baudrates 

RC3 RC2 RC1 n  RC0 R  BCH BCH0 x 

0 0 0 1  0 12  0 1 4 

0 1 0 2  1 13  1 0 3 

0 1 1 4     1 1 5 

1 0 0 8        

 
Example: for a 16 MHz clock (e.g. 4 MHz clock and PLL=4x) the appropriate values for 9600 baud would be x=4, n=4 

and R=13  URD=3Chex  
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Using timer0 to generate the baudrate 

 
If using the internal timer (recource-name : 16-bit reload timer #0), the RC3...RC0-bits in the control register have to 
be set to “1101”. Then the reload value is calculated from equation 2 : 

r
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     (2) with :  r  : reload value (Register TMR0) 

        : machine clock (after PLL) in Hz 

         x: clock divider(21,23,25)bits CSL0,1 in TMCSR 

         b: baudrate 

 
For the previous example (16Mhz clock rate, b=9600 baud) the appropriate value for r would be 51 (x=2 assumed). 
To set up the UART0 for use with the internal timer, the timer0 control register TMCSR0 should be initialized at least 
with the reload-mode-bit RELD and the enable bit CNTE set to 1. Interrupts can be selected, but are not useful 
because the speed of transmission would be lower depending on the interrupt service routine. Setting bit 0 of the 
TMCSR0 triggers the timer. 

The clock signal output pin (TOT0) from timer 0 is internally connected to the UARTs, so external connections are not 
required.  

 

UART1 works in a similar way, but the reload values for UART1 are calculated from the equation : 

 

r
xb
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

32
1  (3)  

 
example code : 

 
void main(void) 

{   

 

      /* both function calls of initUART would */ 

      /* initialize the UART0 with 9600,8,N,2  */ 

      /* async. communication. 16Mhz clock assumed */ 

 

/*  initUART(0x059,0 ,0x03C);    /* init UART0 for Baudgenerator-mode */ 

 

  initUART(0x059,0 ,0x06C);    /* init UART0 for use with timer0 */ 

  

 

  while(1)    /* main loop */ 

  { 

    putS("Test \13\10"); /* put string from UART0 */ 

    wait(10000);   /* short delay */ 

  } 

} 

 

. 

. 

. 

void wait(int i)   
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{ 

  for (; i ; i--);  /* very simple delay loop */ 

} 

 

void initUART (BYTE modus, BYTE interr, BYTE baud) 

{ 

 UMC_SOE = 0;  /* stop UART, clear flags */ 

 URD = baud;             /* set baud rate */ 

 USR = interr;           /* enable/disable UART interrupts */ 

 UMC = modus;            /* set various bits (start,stop,parity etc) */ 

 

      if (URD && 0x068)  /* If Timer0 should be used for Baudrate : */ 

 { 

 TMCSR0 = 0x012;  /* Set as Reload timer; 0.125us speed(X=2) */ 

 TMCSR0_INTE = 0;        /* No INTs for Baud Generator Mode */ 

 TMR0 = 51;   /* 51 for 9600 Baud (with X=2 and 16MHz clock) */ 

 TMCSR0_TRG = 1;  /* Trigger for the timer0 */ 

 } 

} 

 

int  Putch (int ch)          /* sends a single character */ 

{ 

 while (!USR_TDRE);     /* wait for empty buffer */ 

 

 UIDR = (BYTE)ch;  /* fill Input/Output register */ 

 return ch; 

} 

 

void putS(char *buf) /* puts a string */ 

{ 

 while (*buf != '\0') Putch(*buf++); /* send every char */ 

}  
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2 Document History 

Document Title: AN204943 - UART0 with an internal timer to generate the baudrate MB90670/675 

Document Number: 002-04943 

Revision ECN Orig. of 
Change 

Submission 
Date 

Description of Change 

** - IKHI 01/30/1997 Initial release 

06/28/2000 New format 

*A 5097384 IKHI 02/26/2016 Migrated Spansion Application Note MCU-AN-390010-E-V11 to 
Cypress 

This AN is for old product, So this should be obsoleted. 
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Worldwide Sales and Design Support 

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find 
the office closest to you, visit us at Cypress Locations. 

 

Products 

ARM
®
 Cortex

®
 Microcontrollers cypress.com/arm 

Automotive cypress.com/automotive 

Clocks & Buffers cypress.com/clocks 

Interface cypress.com/interface 

Lighting & Power Control cypress.com/powerpsoc 

Memory cypress.com/memory 

PSoC cypress.com/psoc 

Touch Sensing cypress.com/touch 

USB Controllers cypress.com/usb 

Wireless/RF cypress.com/wireless 

 

PSoC® Solutions 

cypress.com/psoc 

PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP 

Cypress Developer Community 

Community | Forums |Blogs | Video |Training 

Technical Support 

cypress.com/support 

 

PSoC is a registered trademark and PSoC Creator is a trademark of Cypress Semiconductor Corp. All other trademarks or registered trademarks 
referenced herein are the property of their respective owners. 
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