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ECE/CE 3720: Embedded System Design

Chris J. Myers
Lecture 8: Interrupds in the 68HC11

Goneral Features of Interrupts
& All intermupling systems must have Lhes
1. Ability lor hardware Lo request aclion [rom computer.
2. Ahalivy [or computer Lo dedermine Lhe source.
2. Ahality [or computer Lo acknowbesdpe the inlerrupl.
= "o arm (disarm) a device means Lo enable (shut ofl) Lthe
soures of InbeErmupls.

& 'To enable {dizoble) means o allow (posipone) inlerrupis

al Lhis Lime.
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f/r Sequence of Events During Interrupt

. Hardwere necds serviee [ busy-Loodone) transition.
2. Flng i& sct in one of the [/0 stnlus regstem.
(n} Inlerruping cvent sels the (ng (ex., STAF 1)
(b} The deviee is nrmed (ex., STAL- 1)
(e} Microcompaler interrupls nre ennbled (ex. 1-0).
. Thrend swilch.
(n} Microcompaler finishes currenl instroction.
(b} Al registens nne pushed onlo: Lhe skack.
(e} Yeelor nddress is oblained and pal into the 1PPC.
{d} Mierocompater sets [ 1.
4. Exreualion of the [SF
h&. leturn conbrod back Lo the threwd that was running,.

r/’ 68811 Stack Before and After an Interrupt

{See Figure 4.18)
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G811 Interrupts
= B811 has two external requests RO and X THO.

= (Mher interrupd sources inchades
— A &THA interrupl
— "Three inpul caplure inlerrupis
— Five oulpul caplure intermupds
— Three Limer interrupds (Limer overllow, RT1, pulse
acciumulalor)
— T'wi serial porl intermupds (SC1 and 511

G811 Interrupts

& |nterrupts have a foed priorly, bol can elevale one o
highest priorily using hardware priority interrupl
(HI"RICY) register.

= XIRC) 15 highest-priorily device and has separate vector
and enable hit [(X).

= Onee X bil is cleared, soliware cannot disable il.

= XIRQ handler seds X amd 1, and restores with rei.
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Vieelor
EFFFI
2FIFFL:
FFFC
EFFFA
EFFF4
EFIFF2
2FIFF2
2FIFFD
2FIFEE
EFFEC
EFFEA
3FFES
2FIFES
2FIFEA

8811 Interrupt Vectors and Priority

Inlerrupt Sourm
"ovwer on resed

I lrrelwmre resel
Y el monilor Tl

(OH* [milure
Noonmuskable X110
Externnl THO)
Puralle]l 1O, STAF
Real ume ink., KTTF
Inp caplare 1, IC1F
Inp caplare 2, 1(72F
Inp caplare 3, 1C3F

Oulp caplure 1, OC]F
Oulp caplure 2, OC2F

Oulp caplure 3, OCIF

Enabl:

Alwnys

Alwnys
Alwnys

Alwnys
O |

S oo o oo oo

Arm
Always highest

Always
OPFTHON.CME- |

COMNE R NOCOE -0
Externnl bsrdwnre
Externml bsrdwnre

FHOC.STAL-1
THSKERTIT -1
TMSK1LICI-1
TMSK 1L.IC2 -1
TMESK 1LICTE -1
TMSK 1O
THESK 102 ]
THMESK 1O ]
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G811 Interrupt Vectors and Priority {cont)

N

%,

Veetor  Ioberrupl Sowaroe Ennbhle Arm

2FFE2  Outp coplure 4, OC4F -0 TMSK1.OCAL- 1
SFFED  Oulp coplure 5, (CSF 10 TMSK1.OCS- 1
SFFIDE  Taner overflow, "TOF IO TMIKZTH -1
SFIFDC PMulse necwm over(how [0 TMSKZ 1AV -1
EFFDA Mulse pecum inp cdge [0 TMSKZ AN
EFFDE  SIM complete SPPLF [0 H'CILSIME-]
EFFIE  Hx dotn reg full, RIDAF 10 SOCH2 RIE-]
#FFIE  Hx owerrum, OVIEN (B SOCR2RIE-1
#FFIE  Tx dotn reg fdl, TDRE -0 SOCRLTIE-]
SFFIE  Tx complete, TC [0 SOCH2TCIE-]
EFFDE  Idie line detect, TDLE [0 SOCRZILIE-]
EFFF&  IBegnl opeode trop Alwnys  Alwmys

EFFFE  Soltware imlerrupt SWI1 Alwnys  Alwnys lowest

i
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ra ™
Sotting Interrupt Vectors
org $FFFD
fdb RTTHAN Ptr to real time interrupt handler
arg $FFF2
fdbh TROHAK Ptr to extermal THO and STEA handler
arg $FFF4
fdbh XTROHAR Ptr to extermal XIAD bhamdler
org $FFFE
fdb BEESETHAN Ptr to reset handler
Y A
4 ™
A811 Pseudo-Vectors
6811 Veclor Veclor Name Address
216G 21 FOOCA-3000C6
2DE St FOOCT-S000C9
EFIA Pulse secam inp edpe $O0CA-FO0CC
ST Mulse secamm overdlow  S00CD-80CF
1 O O U Timer overflow, TOF  $00D0-$0012
1 D e | Culp caplure 5, (0CsF" S00D3-$0005
-1 [ O L Oty caplure 4, OC4F S00DG-$001D8
2114 Oty caplure 3, OCIT  S0DS-S00DH
1 O O i Culp capture 2, OC2F  S00DC-S00DE
2R Cutp caplure 1, OC1EF S00D-S0E1
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6311 Vector Voeclor Name

ST IEA
EIT R
SRR
E11 0
E11 2
E11 4
SI1 G
S8
SFI A
IR

Inp eapture 3, 1C3F
Inp captlure 2, 1C21°
Inp capture 1, IC1IF
Real timee imt., RETTF
External IRG), STAF
Nonmaskahle XTRO)
Soflware intermupl SWI
Hkegal opende trap
COI* Tailure

O elk monitor Fail

8811 Psewdo-Vectors (cont)

MAddress
SO0K2-200124
FO0KS-SI01T
SO0FE-S01A
FO0FH-S001K1D
0K F-E0010
F00F1-$00F%
F00F4-30016
SO0 T-30019
SO0FA-S001°C
FO0F1-S001'F
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Setting Interrupt Peeondo-Vectors

1daa R§TE Opcode for JMP

staa FO0DEE

ldx #ETITHAN Ptr to real time interrupt bandler
stx FOO0EC JHF ETIHAN

1daa #§7E Opcode for JMP

staa SOOEE

ldx RTROHAN Ptr to external IR{ and STHA handler
stx S00EF JHF THOHARK

1daa R§TE Opcode for JMP

staa SO00F1

ldx #ITEQHAN Ptr to extermal IRQ and STRA handler
stx FO0F2 JHF XTHOHAN

i




