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ECE/CS 3720: Embedded System Design
(ECE 6960/2 and CS 6968)

Chris J. Myers
Lecture 9: Interrupds in the 88HC11

i ™
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.
3. Ahality [or computer Lo scknowledpe Lhe inlerrupl.

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

& 'To enable {dizable) means o allow (posipone) inlermipls
al Lhis Lime.
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f/f_ Sequence of Events During Interrupt
|. Hardwere necds serviee (busy-Loodone) Lrensitaon.
2. Flng i& sed in one of Lhe [f(} stntus regieslers.
(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
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G811 Interrupts
= B811 has two external requests TR and XTHO.

= (her interrupd sources inchades
— A 5TRA intermupdt
— "T'hree inpal caplure inlerrapis
— Five oulpul cnpane inlerrupls
— "Three timer intermapls (mer 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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G811 Interrupt Vectors and Priority

N

Veclor  Interrupd Sournee Ennble  Arm

3FFFE 1Mower on rescd Alwnys  Alwnys highest
3FFFE linrdwnre nesel flwnys  Alwnys

IFFFC OO0 elk monitor Tl Alwnys  OPFTION.CME- |
FFFA  OOH* [ailure Alwnys  OONFICG NROCOP -0
FFFA  Nonmnskable XIRG X0 External hurdwnrne
SFFF2 External 1RO 1 Externnl hurdware
AFFF2  IMnmalld 1O, STAF - PHOC.STAL-1
FFF]  Real ame int., KTTF - TMSEZ.ET-- 1
FFFEE Inp captare 1, 1C1F - TMSK1ICH -]
IFFEC  Inp captare 2, 1(72F -0 TMSK1.1C21 -1
IFFEA  Inp captare 3, 1C3F 1 TMEK1.IC3L -]
IFFER  Oulp compare 1, OCIF 10 TMSK1LOCH-1
FFES  Oulp compare 2, OCZF 10 TMSK1.OCEH -1
FFE4  Oulp compare 3, OCEF 10 TMSK1LOCH -1
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G811 Interrupt Vectors and Priority {cont)
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Veclor  Imberrupl Souaroe Enable Arm

FFFE2  Oulp compare 4, CCAF -1 THRMSK 1L.OCA1- 1
FIFFE)  Oulp compare 5, CHC5F 1-10 TRSK 1LOCH -1
IFFDE  Taner ovwerflow, "TOF -0 TMSKZTO-1
IFFDC Pulse nocum over(how -0 TMSKZ PNV
SFFDA Mol pocum inp cdge -0 TMSKZIPPALIL-]
FFDE 51 complete SPF -0 SINCLSIMTIE-]
FFIE  Hx detn reg ull, RINELF 1-0 BOCTR2 RIE-
FFIE  Hx owermun, OVESN -4 SCCTRZRIE-
FFFIE Tz dotn reg emply, TDRE 14 SCCRETIE-]
IFFIE  Tx complete, TC -0 SCCRATCIE-]
SFFDE  bdle line detect, 1LE -0 SCCT2ILIE-]
3IFFFE  lllcgnl opoode Lrop Always  Always

3FFFE Soltware imlerrupl SWI Always  Always bowesl
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Soetting 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 handler
S
q-""ﬁ
8811 Peendo-Vectors
6811 Veclor  Veclor Name Address
21 S FOOCA-S00CH
1A 51" FODCTT- SO0
SIFIA ulse acoum inp edge S00CA-S000C
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
S 1A Culp compare 3, OC3F  S00DA-200DB
SIS Culp compare 2, 0025 S001C-300DE
1118 Oulp compare 1, GCIF  S00DFP-$00K1
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8811 Pseudo-Vectors (cont)

6811 Veclor Voclor Name Adidress

$FFEA Inp capture 3, IC3I° FOOE2-$0EA
FFEC Inp capture 2, 121 S00Ks-$00ET
FIFEE Inp capture 1, IC11° FO0OES-20EA

FFTD Real time imt, KETTF FOER-F0ELY
$F2 Ixternal IRC), STAF FO0ELE-F00F0
A Nonmaskable XTRC FO0F1-$00FE
FFG Soflware intemmupd SW1 o 300FA-$00FG
$FFIPR lkegal opeode Lrap FO0F T-300F0
FITFFPA COP [ailure FOOFA-SO0IC
FITPC COP clk monitor Fail F00FD-8001
4 .
'IfF Setting Interrupt Psendo-Vectors ﬂ‘\l
1daa #§TE Opcode for JMP
staa $O0EE

ldx ¥RETTHAN Ptr to real time interrupt handler
stx JO0EC JHP RTTHAN
1daa #§7TE Opcode for JHP

staxs $00EE
1dx #IROHAN Prr to external IR0 amd STRA handler

stx S00OEF JHF TROQHAN

1daa #§TE Opcode for JHP

stax $00F1

ldx #XITRQHAN Ptr to extermal THQ and STEA handler

stx JI00F2 JHP XTROEHAN
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