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FIGUIIIE 1 .2 1Mernal block diagram of the MC68HC11A8 microcontroller (Courtesy of Motorola, Inc .)
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FIGURE 11-1 Bit assignments for the Timer Control, Mask, and Flag Register
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see Figure 11 .5
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see Figure 11 .4
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see Figure 11 .4

IC1F - IC3F ∎

	

Input Capture Flag .
see Figure 1 1 .S
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FIGURE 11.1 (continued)
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Real Time Interrupt (RTII) enable
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Pulse Accumulator Overflow Interrupt enable,
see Figure 11 .9
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Pulse Accumulator Interrupt enable,
see Figure 11 .9
0 - Interrupt inhibit
1 - Interrupt enable

PR1, PRO = Timer Prescale select (Time protected), V'
see Figure 11 .2

TFLG2

	

Miscellaneous Timer Interrupt Flag Register 2
B7

$1025

RESET =

TOF =
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* Write with bit(s) set to clear corresponding flag(s) .
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FIGURE 11-2 Free-Running Counter (TCNT)
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FIGURE 11.7 Input Capture Sequence
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pulse ask ex0. P

	

„ rff 6
conf;~,Nt cgp+urc ov r . six$ eat.

	

c%ftr CAP

wait_for_rise
If flag a 1,

	

then risetime = capture time
else repeat wait_forrise

Configure : capture on falling edge
Clear capture flag

wait_forfall
If flag - 1,

	

then fall_time - capture time
else repeat waitfor_fall

pulse-width - fall-time - risetime

There are limitations . If the pulse is too short, the second edge occurs before the soft-

ware can capture it . One way to remedy this is to use two input capture functions . One is con-

figured for a rising edge and the other is configured for a falling edge . ff the pulse is longer

than 65,536 TC NT cycles, overflow will give erroneous results. The program will have to

count how many times the timer overflow bit (bit T OF in-mtister TFLG2) has set.

We can write the pseudocode of Listing 11 .7 in assembly language (Listing 11 .8).

'Listing 11.8
*Measure time between a rising and a falling edge on IC1 .

BRCLR
LDD
SUBD
STD
BRA

TFLG1,X $04 POLLFALL
TIC1,X

	

;read the fall time
RISETIME

	

;width - fall - rise
PULSEWIDTH store width
•

	

;stop here for now

442

	

Chapter 11 : Programmable Timer Operators

RISETIME

	

EQU
PULSEWIDTH EQU

ORG

LDAA
STAA
LDAA
STAR

'wart for rising edge
POLLRISE

$10
$12

$100

#$10
TCTL2,X
#$04
TFLG1,X

;confg. to capture rising edge

;clear flag 1C1F if set

BRCLR
LDD
STD
LDAA

TFLG1,X $04 POLLRISE
TIC1,X

	

;store the rise time
RISETIME
#$20 ;config. to capture falling edge

STAA
LDAA

TCTL2,X
#$04 clear flag IC1F

STAR
'wait for falling edge
POLLFALL

TFLG1,X
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FIGURE 11.8 Optoelectronic Position/Motion Detection
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FIGURE 11-9 Pulse Accumulator in Event Counting Mode
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FIGURE 11-10 Pulse Accumulator in Gated-Time Accumulation Mode
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FIGURE 11-3 Output Compare Action
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*Listing 11 .3
*Shows routines for generating square waves
*using output OC3 .
*A main application program varies frequency
*by modifying 16-bit data in addresses HPERIOD .
*Frequency = U(2 * HPERIOD)
*User responsibility to set up vector addresses
*and other initialization as required by application .

ORG $180

*Subroutine INITOC3
*Initializes timer output OC3 for
*square-wave output, interrupt driven .
*Calling registers
*

	

IX = register block address
*Return registers

*Service routine RTOC3
*Drives OC3 output for square wave by scheduling
*time delay for next edge to be toggled .
*The minimum permissible half-period is the number of clock
*cycles in this routine plus those required to enter
*and exit the routine .
*Static variable (2 bytes)
*Address HPERIOD = OC3 half-period time duration

*This routine executed after TOC3 == TCNT occurs

RTOC3
LDX #REGBAS ;point to registers

LDD HPERIOD ;update TOC3
ADDD TOC3,X

	

;by adding half period
STD TOC3,X

	

to latest TOC3 value
;to schedule the next interrupt

BCLR TFLG1,X $DF
;clear flag OC3F

RTI

	

;return from service

*
INITOC3

None, except CCR affected

PSHA ;preserve registers
PSHB
LDAA #$10 ;OM3:OL3=0:1
STAA TCTL1,X to toggle OC3
LDAA #$20 ;clear OC3F if set
STAA TFLG1,X
STAA TMSK1,X ;set OC31 to enable
CLI ;interrupt
PULB ;restore registers
PULA
RTS ;return
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*Listing 11.4
*Shows routines for handling PWM using output OC2 .
'A main application program varies the duty cycle
*by modifying 16-bit data in addresses OC2HI and OC2LO .
*Duty cycle =100% * OC2HV(OC2HI + OC2LO)
*User responsibility to set up vector addresses
*and other initialization as required by application .
*

ORG $180

*Subroutine INITOC2
*Initializes timer outgit OC2 for
PWM output. interrupt driven .
*C
•

alling registers
IX - register block address

*Return registers
•

	

None, except CCR affected
INITOC2

PSHA

	

preserve registers
PSHB
LDD

	

TCNT,X

	

;delay PWM generation
STD TOC2,X
LDAA #$CO

	

;0M2.01.2=1:1 to set
STAA TCTL1,X

	

,,OC2 high first time
LDAA I$40

	

;dear OC2F if set
STAA TFLG1,X
STAA TMSK1,X

	

met OC21 to enable
CLI

	

interrupt
PULB

	

restore registers
PULA
RTS

	

;return

*Service routine RTOC2
*Drives OC2 output for PWM by scheduling
time delay for next edge. Also reconRgures

*next edge opposite to that of current edge .
*Note that routine will not work property with
*duty cycles dose to 0% or 100%.
*Static variables (2 bytes each)
*Address OC2HI - OC2 time duration for high pulse
*Address OC2LO - OC2 dyne duration for low pulse

*This routine executed after TOM - TCNT occurs

OC21-11

	

EQU

	

$0006

OC2LO

RTOC2

*
*

EQU

LDX

$0008

#REGBAS ;point to registers
;if low part of cycle
then load OC2L0

BRCLR TCTL1,X $40 GETOC2LO
LDD OC2HI ; else load OC2HI
BRA NEVVTOC2

GETOC2LO
LOD OC2LO

*updaN TOC2
NEWTOC2

ADDD TOC2.X
LDAA TCTL1,X ;invert 012 to toggle
EORA i%01000000 ;next OC2 edge
STAA TCTL1,X ;by updating control reg .
BCLR TFLG1,X $BF ;clear flag OC2F
RTl ;return from service
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FIGURE 11-5 Four-Phase Stepper Motor
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FIGURE 11 .6 Stepper Motor Drive Circuit

51hCe hj

	

curret4s

relUireCL to dYiv(f

s -eppe~, ,n,obr~ & MosFE -r
c l1 LJik4 Opeh c c&1

ok}puk is used,

-to S-JpP(& 9 01 ses

io Tkt w ; K d ;Vkys

7prc .1u6(

infc(IsY4 f pourer

quad ¶'l os~ E T

6~ TtXm iks -

1 T Ca.h d ri 4e

' k loads C3A S
wi+ 1 bui t i v ?f o edw'ovi

Peter Spasov
Mlcrocontroller Technology: The 68HC11,
Fourth Edition

Phoa
PB0

R3

	

R

Phase
Pei

Open-Groin

Inverting
Buffer*

+24 V

CC CLR V
OS

TPIC2406

1 IN

	

1 DRAIN

2 1N

	

2 DRAIN

3 IN

	

3 DRAIN

4 IN

	

4 DRAIN

VcL
V
CL

ENBL LONG GNO

I	j	1

1

D1

D2

Cke4, pcte 437

t vs~ h l If. s. & (t.~

or 'Pro U(awl ~t o

c.chjw- skpp& vviofo+r

vsii ac

Copyright 02002 by Peuson Education, Inc .
Upper Saddle River, New Jersey 07458

All rights reserved.



~e4 Z iwte i ,~efr u F ~

U .5 ;K

	

6 .% S-x RA

4 555 s
Ptr~~

TiMe

- .> CLK 0c

c ,hb

	

a

(t I~kou,k 6 %
(l b G o K •`

"% rcr n r

Clock to Crea..4-e ?exit i c

AsRs we use- 55S

O . .C

	

T (
R - a t 4 Ks)

6 43

d o r ;,&I =VL; Es
Th I

-
I,

1{.r 0s=°

	

GA

or

	

e OF STI11
t

p roc
•

	

-,* }errne
4rr

A ~ fi,~;=p Kahl R6 ~P

/fit

its

P o l l for zeros a~

(uoL
IRQ14AN

	

ld°`a~'c' c,p~~
bc~ CLKNAN

5

	

p, ck~wW<<d,t

ldx

	

Tim¢.

ST 4

c Ke.S

l o 0 0
i

	

I,~Ferr~~

	

`(


	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30
	page 31
	page 32
	page 33
	page 34
	page 35
	page 36
	page 37
	page 38
	page 39
	page 40
	page 41
	page 42
	page 43
	page 44
	page 45

