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This application note describes the functionality of the Source Clock Timers and gives some examples.
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1 Introduction

This application note describes the functionality of the Source Clock Timers and gives some examples.

1.1 Key Features
m 3 different timers: Main Clock, Sub Clock and RC Clock Timer

®m  Interrupt generation in selectable intervals

o For RC Clock between 28/CLKRC and 2%/CLKRC
o For Main Clock between 28/CLKMC and 2%%/CLKMC
o For Sub Clock between 2*%CLKSC and 2*"/CLKSC

m  All timers can be reset via software

2 The Source Clock Timers

The Basic Functionality of the Source Clock Timers

2.1 Source Clock Timers
There are three Clock Timers available:

m  Main Clock Timer
m  Sub Clock Timer

m  RC Clock Timer

With these timers the user can generate cyclic interrupts with an interval specified by a dedicated divider. This can be
used to wake-up from a Timer standby-mode periodically. Especially when using a Sub Clock with an oscillation
frequency of 32.768 kHz, exactly 1 s intervals (and fractions and multiples thereof) can be implemented easily.
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2.1.1 Main Clock Timer Block Diagram
Figure 1 shows the internal block diagram of the Main Clock Timer.

Figure 1. Main Clock Timer Block Diagram
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2.1.2 Sub Clock Timer Block Diagram
Figure 2 shows the internal block diagram of the Sub Clock Timer.

Figure 2. Sub Clock Timer Block Diagram
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2.1.3 RC Clock Timer Block Diagram
Figure 3 shows the internal block diagram of the RC Clock Timer.

Figure 3. RC Clock Timer Block Diagram
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2.2 Registers

2.2.1 Main Clock Timer Control Register (MCTCR)
This register controls Main clock timer’s interrupt interval and also its reset function.

Table 1. MCTCR

SN, Name Explanation \I/n;ﬂ?é Value Operation
15 - Reserved X 0 Always write “0” to this Bit
0 Timer interrupt disabled
14 MCTIE Interrupt Enable 0
1 Timer interrupt enabled
0 Read: No Interrupt
Write: Clear Interrupt
13 MCTIF Interrupt Flag 0
1 Read: Interrupt requested
Write: No Effect
0 Read: Always read 1
; Write: Clear Main clock timer
12 MCTR _I'\_".a'” CFLOCk 1
imer Reset 1 Read: Always read 1
Write: No Effect
0, 0, 0, 0 2% / CLKMC (~ 64 ps*)
0, 0, 0, 1 2° | CLKMC (~ 128 ps*)
0, 0, 1, 0 2'° / CLKMC (~ 256 ps*)
0, 0, 1, 1 2" / CLKMC (~ 512 ps*)
0, 1, 0, 0 2'2 ] CLKMC (~ 1 ms¥)
0, 1, 0, 1 2"/ CLKMC (~ 2 ms¥)
0, 1, 1, 0 2" CLKMC (~ 4 ms¥)
11 10 9. | MCTI3 0. 0. 0 0, 1, 1, 1 2" | CLKMC (~ 8 ms¥)
8’ SR Interrupt Interval O’ o 5
MCTIO 1, 0, 0, 0 2'° | CLKMC (~ 16 ms¥)
1, 0, 0, 1 2'7 | CLKMC (~ 33 ms*)
1, 0, 1, 0 2'® | CLKMC (~ 66 ms*)
1, 0, 1, 1 2"/ CLKMC (~ 131 ms*)
1, 1, 0, 0 2%° | CLKMC (~ 262 ms*)
1, 1, 0, 1 2% | CLKMC (~ 524 ms*)
1, 1, 1, 0 2?2 | CLKMC (~ 1049 ms*)
1, 1, 1, 1 2% | CLKMC (~ 2097 ms*)

* These time intervals are calculated for 4 MHz Main Clock frequency.
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2.2.2 Sub Clock Timer Control Register (SCTCR)
This register controls Sub clock timer’s interrupt interval and also its reset function.

Table 2. SCTCR

Bit No. Name Explanation Initial Value Value Operation
7 - Reserved X 0 Always write “0” to this Bit
0 Timer interrupt disabled
6 SCTIE Interrupt Enable 0
1 Timer interrupt enabled
0 Read: No Interrupt
Write: Clear Interrupt
5 SCTIF Interrupt Flag 0
1 Read: Interrupt requested
Write: No Effect
0 Read: Always read 1
; Write: Clear Sub clock timer
4 SCTR gub Clock Timer 1
eset 1 Read: Always read 1
Write: No Effect
3 - Reserved X 0 Always write “0” to this Bit
0, 0, 0 2'%/ CLKMC (~ 31.25 ms¥)
0, 0, 1 2"/ CLKMC (~ 62.5 ms*)
0, 1, 0 2'2/ CLKMC (~ 125 ms*)
SCTI2 0, 1, 1 2'3 | CLKMC (~ 250 ms*)
2,1,0 Interrupt Interval 0, 0, O m
SCTIO 1, 0, 0 2" | CLKMC (~ 500 ms*)
1, 0, 1 2"/ CLKMC (~ 1 s%)
1, 1, 0 2"/ CLKMC (~ 2 s%)
1, 1, 1 2" | CLKMC (~ 4 s*)

* These time intervals are calculated for 32.768 kHz Sub Clock frequency.
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2.2.3 RC Clock Timer Control Register (RCTCR)
This register controls RC clock timer’s interrupt interval and also its reset function.

Table 3.RCTCR

Bit No. . Initial .
Name Explanation value Value Operation
15 - Reserved X 0 Always write “0” to this Bit
0 Timer interrupt disabled
14 RCTIE Interrupt Enable 0
1 Timer interrupt disabled
0 Read: No Interrupt
Write: Clear Interrupt
13 RCTIF Interrupt Flag 0
1 Read: Interrupt requested
Write: No Effect
0 Read: Always read 1
; Write: Reset all Bits
12 RCTR _l\;!am CFLOCK 1
imer Reset 1 Read: Always read 1
Write: No Effect
0, 0, 0, 0 2% | CLKRC (~ 128 ps/2.5 ms*)
0, 0, 0, 1 2° | CLKRC (~ 256 pus/5.1 ms*)
0, 0, 1, 0 2'°/ CLKRC (~ 512 ps/10.2 ms*)
0, 0, 1, 1 2" / CLKRC (~ 1ms/20.5 ms*)
0, 1, 0, 0 2'2 ] CLKRC (~ 2 ms/41 ms*)
0, 1, 0, 1 2"/ CLKRC (~ 4 ms/82 ms*)
0, 1, 1, 0 2"/ CLKRC (~ 8 ms/164 ms*)
11,10, | RCTI3 0, 0, {0, 1, 1, 1 2" | CLKRC (~ 16 ms/328 ms*)
9, Interrupt Interval 0, ”
8 RCTIO 0 1, 0, 0, 0 2"° | CLKRC (~ 33 ms/655 ms*)
1, 0, 0, 1 2"/ CLKRC (~ 66 ms/1.3 s¥)
1, 0, 1, 0 2'® / CLKRC (~ 131 ms/2.6 s*)
1, 0, 1, 1 2" /| CLKRC (~ 262 ms/5.2 s*)
1, 1, 0, 0 2%° | CLKRC (~ 524 ms/10.4 s*)
1, 1, 0, 1 2°' | CLKRC (~ 1.05 s/21 s*)
1, 1, 1, 0 2?2 | CLKRC (~ 2.1 s/42 s*)
1, 1, 1, 1 2% | CLKRC (~ 4.2 s/84 s*)

* These time intervals are calculated for 2 MHz and 100 kHz RC Clock frequency respectively.
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3 Source Clock Timers Example

Examples for the Source Clock Timers

3.1 Source Clock Timers Interrupt
Main.c

F2MC-16FX Family series with Source Clock Timers

void Init Port00 (void)
{

PDROO 0x00; /* switch off all port pins /)
DDR0O0 = OxFF; /* set parallel port direction register: output */
}

void Init MC Timer (void)
{

MCTCR = 0x5E; /* Enable interrupt, interval: approx. 1.049 s */
}

void Init SC Timer (void)
{

SCTCR = 0x56; /* Enable interrupt, interval: approx. 2 s %/
}

void main (void)

{
InitIrgLevels();
__set 11(7); /* allow all levels */
__EI(); /* globally enable interrupts */

Init Port00();
Init MC Timer () ;
Init SC Timer();

while (1) ; /* wait for interrupts *x/

[ e e e s e e o e e e e e e D e e 0 5 5 0 0 0 5 0 0 0 5 0 D e D S e S S S e
__interrupt void ISR MC Timer (void)
{

MCTCR MCTIF = 0; /* clear interrupt bit *x/

PDRO0O "= 0x01; /* invert Port 00 0 *x/

}
__interrupt void ISR SC Timer (void)
{
SCTCR_SCTIF = 0; /* clear interrupt bit %/

PDRO0O "~= 0x02; /* invert Port 00 1 */

The above sample code demonstrates to configure the Main Clock Timer at an interrupt interval of 1.049 seconds
(approximately) and to configure Sub Clock Timer interrupt at an interval of 2 seconds (approximately). In the Main
Clock Timer interrupt service routine Port 0 bit O is toggled and in the Sub Clock Timer interrupt service routine Port O
bit 1 is toggled.
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vectors.c

void InitIrgLevels (void)

{

ICR = (14 << 8) | 2; /*Priority Level 2 for Main Clock Timer of
MB9634x Series */
ICR = (15 << 8) | 2; /*Priority Level 2 for Sub Clock Timer of

MB9634x Series */

/* ISR prototype */
__interrupt void ISR MC Timer (void);
__interrupt void ISR SC Timer (void);

#pragma intvect ISR MC Timer 14 /* Main Clock Timer of MB9634x Series */
#pragma intvect ISR SC Timer 15 /* Sub Clock Timer of MB9634x Series */

4 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_src_clk_tmr
It can be found on the following Internet page:

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