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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 Lhec
1. Ahbility lor hardware Lo request action [rom computer.
2. Ahalivy [or computer Lo determing Lhe source.
2. Ahality [or computer Lo scknowledpe Lhe inlerrupl.

= "o arm (disarm) a device means Lo enable (shut ofl) the
soures of Inbermupls.

# 'lo enable {dizable) means W allow (posipone) inlerrupls
al Lhis Lime.
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f/f_ Sequence of Events During Interrupt

|. Hardwere necds serviee (busy-Loodone) Lrensitaon.
2. Flng i& set in one of Lhe [j(} stntus regesbers.
(n} Interrupling cwent sels the lag (ex., STAF- 1)
(b} The devier is nrmed (ex., STAL- 1)
i} Microcompuler interrupls are enabled (ex., 1-0).
. Thremal switch.
(n} Microcompuler Gnishes currenl instroction.
(b} Al registens pre pashed onbo Lbe stack.
(e} Yeelor nddres is oblamed and pal into the I*C.
{d} Mirocompaler sets [ 1.
4. Exeealion ol the ISH
h&. leturn control back Lo the throwd that wes running.
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6811 Stack Before and After an Interrupt

befiore ke inberm pd afier the miermupd
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G811 Interrupts
& GBRI1 has two external requests fHC and X HCE

= (her interrupd sources inchades
— A 5TRA intermupd
— "T'hree inpal caplure inlerrapis
— Five oulpul cxnpane inlerrupls
— "Three timer intermapls (Umer overllow, BT, pulse
accumulator)
— T'wo serial porl intermupds (SCI and 511

G811 Interrupts

= Interrupts have a Axed priorly, bl can elevale one Lo
highest priorily using hardware priority interrupl
(HPPRIDY) register.

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

= Omnee X bl is clearcd, soliware cannot disable il.
= XIRQ handler seds X and 1, and restores with rei.
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Veclor
IFFFE
FFFE
IFFFC
IFFFA
IFFF4
IFFF2
HFFF2
HFIFF
FFEE
IFFEC
IFFEA
IFFER
HFIFES
HFIFEA

G811 Interrupt Vectors and Priority

Interrupd Sournm
Povwerr o resel

I lrrdwmre resel
Y elk monilor Tl

{H* [ailure
Noonmuskable X110
Extermal 1HC)

I"nralid 10, STAK
Real tme ink., KTTF
Inp caplare 1, IC1F
Inp caplare 2, 1(72F
Inp caplare 3, 1C3F
Oulp compare 1, OCTF
Oulp compare 2, (CZF
Oulp compare 3, (OCEF

Enabie
Alwnys
Alwnys
Alwmys
Alwmys
X0
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Arm

Alwnys highest
Alwnys
OFTIONCME- ]

OO FICE. OO0
Extermal hnrdwmwre
Extermal hnrdwnre
P STAL-
TMEEKZIErM-1
TMSKLIC -1
TMSK L2 1
TMSK LIS 1
TMSK1LOOCI-- 1
TMEK1.OCE -
TMSK.OOSH -
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SFIEZ2
IFFED
IFFIME
IFFINC
IFFIA
IFFINE
IFFIMG
FFF A
FFF 4
IFFIG
IFFIMG
IFFF&
HFIFFE
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Outp compare 4, GCAF
Chulp compare 5, {H5F
Tmer overflow, "TOF
I*ulse necum overflow
I*ulse aocum inp cdge
A" eomplewe SPLF

Pix datn reg fell, RINLE

ix overrum, OV HRN

Tx dnin reg emply, TIDRE

Tx complete, 1TC

bdle line detect, HLE
lllegnl opeosde Lrop
Soltware imterrupl S'WI

G811 Interrupt Vectors and Priority {cont)
Veclor  Imberrupl Souaroe
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S SS S oo ooS9 0

Always  Always
Always  Always bowesl

~

THRMSK 1LOCA1- ]
TMSK L.OC5H -
TMIKZTOI- ]
TMSK2ZIPAOVE- ]
TMSK2ZIPALL-1
SMCRSPIE-1
SCCRZRIE--1
SCCTRZRIE-
SCCREATIE-]
SCCR2TCIE-]
SCCRAILIE-]
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Sotting Interrupt Vectors
org $FFFD
fdb ETTHAN Ptr to real time interrupt handler
arg $FFF2
fdb TROHAN Prr to external IR and STRA handler
arg $FFF4
fdb XTRQHAN Ptr to external XIRQ handler
org $FFFE
fdb RESETHAN Prr to reset bhandler
% S
f= ™
8811 Peendo-Vectors
6811 Veclor  Veclor Name Address
21 S FODCA-S00CH
SIS 511 FODCTT- SO0
1A Pulse sccum inp edpe SO0 A-SODCC
11T Pulse sceum overflow SODCT-S00CT
1T Timer overflow, "TOI SO0 H-S001 2
3110 Culp compare 5, OOSF  20013-200D5
S 112 Culp compare 4, GCAF  S0016-20018
1A Culp compare 3, O3 S001H-S001DBE
TG Culp compare 2, OO21F S00DC-$0DE
SIS Culp compare 1, GC1F  S00DE-$00K1
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6811 Veclor
HTFEA
FIIEC
FITFEK
$FF0
2
A
TG
TS
FFIA
LA

8811 Pseudo-Vectors (cont)

Veclor Mame Adkiress

Inp capture 3, O3 FOE2-P0EA

Inp eapture 2, 1021 $00FS-S00KT

Inp capture 1, IC1F  SDOFS-S00EA

Real tirme im., KTIF FO0ER-$00KLY
External IRQ), 5TAF FOOER-$00F0

Nonmaskahle XTRO) FO0F1-$00FY

Software inkermupl SW1 o $00F4-300F6

lllegal opeode Lrap FO0FT-$00F

O [ailure FOOFA-SM01C
COP clk monitor Caal FOFD-S001F
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Setting Interrupt Psendo-Vectors

1daa #§TE Opcode for JHP

staa $O0EE

ldx ¥RETTHAN Ptr to real time interrupt handler
stx FODEC JHP ETTHAN

1daa #§7TE Opcode for JHP

stax $00EE

ldx #TROHAN Ptr to external IRQ amd STHA handler
stx S00OEF JHF TROHAN

1daa #§TE Opcode for JHP

stax $00F1

ldx #XITRQHAN Ptr to extermal THQ and STEA handler
stx FO0F2 JHP XTROQEAN
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