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The HC12 Output CompareFunction

;

Want event to happen at a certain time

Want to produce pulse pulse with width T

PA0

T

while (TCNT != 0x0000) ;
PORTA = PORTA | 0x01;
while (TCNT != T) ;
PORTA = PORTA & ~0x01;

Wait until TCNT == 0x0000, then bring PA0 high

Wait until TCNT == T,      then bring PA0 low
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Want event to happen at a certain time

Want to produce pulse pulse with width T

PA0

T

while (TCNT != 0x0000) ;
PORTA = PORTA | 0x01;
while (TCNT != T) ;
PORTA = PORTA & ~0x01;

Wait until TCNT == 0x0000, then bring PA0 high

Wait until TCNT == T,      then bring PA0 low

Problems:  

1) May miss TCNT == 0x0000 or TCNT == T

2) Time not exact −− software delays

3) Cannot do anything else while waiting
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The HC12 Output CompareFunction

� TheHC12allows youto forceaneventto happenonany of theeightPORTT
pins

� An externaleventis a risingedge,a falling edge,or a toggle

� To usetheOutputCompareFunction:

– Enablethetimer subsystem(setTENbit of TSCR)

– Settheprescaler

– Tell theHC12thatyouwantto useBit x of PORTTfor outputcompare

– Tell theHC12whatyou want to do on Bit x of PORTT(generaterising
edge,falling edge,or toggle)

– Tell theHC12whattime youwanttheeventto occur

– Tell theHC12if you wantaninterruptto begeneratedwhentheevent is
forcedto occur
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TMSK2 = 0x03;

Write a 1 to Bit 7 of TSCR to turn on timer

TEN TSWAI TSBCK TFFCA 0x0086  TSCR

To turn on the timer subsystem:  TSCR = 0x80;

Set the prescaler in TMSK2

TOI PUPT RDPT TCRE PR2 PR1 PR0 0x008D  TMSK2

PR2 PR1 PR0

0.125

0.250

0.500

1.000

2.000

4.000

0

0 1

1 0

1 1

0

0

0 1

1 0

1 1

0

0

0

0

0

1

1

1

1

Period Overflow

(  s) (ms)µ

8.192

16.384

32.768

65.536

262.144

131.072

−−−−−−

−−−−−−

To have overflow rate of 65.536 ms:

−−−−−−

−−−−−−

Make sure the overflow time is greater than the time difference

   you want to generate

0
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IOS7 IOS6 IOS5 IOS4 IOS3 IOS2 IOS1 IOS0 0x0080  TIOS

0 0

0 1

1 0

1 1

Write a 1 to the bits of TIOS to make those pins output compare

To make Pin 4 an output compare pin:   TIOS = TIOS | 0X10;

0x0088  TCTL1

0x0089  TCTL2

Write to TCTL1 and TCTL2 to choose action to take

OM7 OL7 OM6 OL6 OM5 OL5 OM4 OL4

OM3 OL3 OM2 OL2 OM1 OL1 OM0 OL0

OMn OLn To have Pin 4 toggle on compare:

TCTL1 = (TCTL1 | 0x01) & ~0x02;Disconnected

Toggle

Clear

Set

Configuration

CF7 CF6 CF4 CF3 CF2 CF0CF5 CF1 0x008E  TFLG1

C4I C2IC5I

bit in TMSK1 register

C7I C6I C3I C1I C0I 0x008C  TMSK1

To clear the flag, write a 1 to the bit you want to clear (0 to all others)

To wait until TCNT == TC4:            while ((TFLG1 & 0x10) == 0) ;

To enable interrupt when compare occurs, set corresponding

To enable interrupt when TCNT == TC4:  TMSK1 = TMSK1 | 0x10;

Write time you want event to occur to TCn register.

To have event occur on Pin 4 when TCNT == 0x0000:   TC4 = 0x0000;

To have next event occur T cycles after last event, add T to TCn.

To have next event occur on Pin 4 500 cycles later:  TC4 = TC4 + 500;

When TCNT == TCn, the specified action will occur, and flag CFn will be set.

To clear flag bit for Pin 4:          TFLG1 = 0x10;
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USING OUTPUT COMPARE ON THE HC12

1. In themainprogram:

(a) Turnon timer subsystem(TSCRreg)

(b) Setprescaler(TMSK2 reg)

(c) SetupPTx asOC (TIOS reg)

(d) Setactiononcompare(TCTL 1-2 regs,OMx OLx bits)

(e) ClearFlag(TFLG1 reg)

(f) Enableint (TMSK1 reg)

2. In interruptserviceroutine

(a) Settime for next actionto occur(write TCx reg)
� For periodiceventsaddtime to TCx register

(b) Clearflag (TFLG1 reg)
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/*
* Program to gener ate square wave on PT2
* Frequen cy of square wave is 500 Hz
* Period of square wave is 2 ms
* Set prescale to give 1 us cycle
* 2 ms is 2,000 cycles of 1 us/cycle
*
*/

#inclu de "hc12b 32.h"

#defin e PERIOD 2000
#defin e HALF_PERIOD (PERIOD/ 2)

#defin e TRUE 1

main()
{

TSCR = 0x80; /* Turn on timer subsy stem */
TMSK2 = 0x03; /* Set presca ler to 8 */

TIOS = TIOS | 0x04; /* Config ure PT2 as Output Compare */
TCTL2 = (TCTL2 | 0x10) & ˜0x20; /* Set up PT2 to toggl e on compare */
TFLG2 = 0x04; /* Clear flag and enable interr upt on C2 */
TMSK1 = TMSK1 | 0x04;

enable ();

while (TRUE)
{

_asm("w ai");
}

}

@inter rupt void toc2_is r(void)
{

TC2 = TC2 + HALF_PERIOD;
TFLG1 = 0x04;

}
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/* INTERRUPT VECTORS TABLE 68HC12
*/

void toc2_ isr(); /* character receive handler */

void (* const _vect ab[])() = { /* 0x0B1 0 */
0, /* BDLC */
0, /* ATD */
0, /* reser ved */
0, /* SCI0 */
0, /* SPI */
0, /* Pulse acc input */
0, /* Pulse acc overf */
0, /* Timer overf */
0, /* Timer channel 7 */
0, /* Timer channel 6 */
0, /* Timer channel 5 */
0, /* Timer channel 4 */
0, /* Timer channel 3 */
toc2_is r, /* Timer channel 2 */
0, /* Timer channel 1 */
0, /* Timer channel 0 */
0, /* Real time */
0, /* IRQ */
0, /* XIRQ */
0, /* SWI */
0, /* illeg al */
0, /* cop fail */
0, /* cop clock fail */
(void *)0xf f80, /* RESET */
};
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PulseWidth Modulation

� Oftenwant to controlsomethingby adjustingthepercentageof time theob-
ject is turnedon

� For example,

– A DC motor— thehigherthepercentage,thefasterthemotorgoes

– A light – thehigherthepercentage,thebrighterthelight

– A heater– thehigherthepercentage,themoreheatoutput

� CanuseOutputCompareto generateaPWM signal

� BecausePWM is usedsooftentheHC12hasabuilt-in PWM system

� ThePWM systemon theHC12is veryflexible

– It allows you to setawide rangeof PWM frequencies

– It allows you to generateup to 4 separatePWM signals,eachwith a
differentfrequency

– It allows you to generate8-bit PWM signals(with 0.5% accuracy) or
16-bitPWM signals(with 0.002%accuracy)

– It allows you to selecthighpolarityor low polarity for thePWM signal

– It allows you to useleft-alignedor center-alignedPWM signals

� BecausetheHC12PWM systesis soflexible, it is fairly complicatedto pro-
gram

� To simplify the discussion we will only discuss8-bit, left-aligned, high-
polarityPWM signals.
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