Slide 1

Slide 2

ECE/CE 3720: Embedded System Design

Chris J. Myers
Lecture & Interrupt Synchronization

Introduction
= |nterrupls provide muaranies o6 respaonss Lime.
= Interrupts allow response W rare bt importanl eyvenbs.
» Peridic interrupls used lor dala squisition and control.
= Interrupls can provide a way o bulfer 170 dawa
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What are Interrrupis?

= An automatic transfer of software execulion in response
L hardware that is asynchronous with curmend softwarne,

= Hardware can be external 10 deviee or inlernal evenl.

= When hardware nepds sorvice, il requests an intermugl.

= Calls inlerrupl sermice rouline 85 4 background thread

= "Throad is terminated with i instruclion.

= Thresds may communicale using FIFO quenes and
synchronize using semaphores.

= "Threads share global wariables while processes dio miod.

= ach poleatial inlerrupt has separale are hit.

= Inierrupl enable bil, 1, found in condition code.
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Shared versus Dedicated

(See Figures 4.1 amd 4.2)
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Shared versus Dedicated
= Wire- of negalive-logic iNleTTrUplL requests:
1. Can add additional 170 devices w/'o redesigning H /W,
2. No limit o number of interrupting 1,50 deviess.
3. Microcomputer hardware is simpsde.
& Dedicated edge-triggered inlerrupl requesls:
1. Sollware is simpler, easior b debayr, and [aster.
2. Less coupling belween sollwane modubes.
3. Kaskor Lo implement priority.

,\__ . "Thi main program is reswmed.

~

Interrupt Service Routines (ISR)
= Hollware executed when hardware requests an intermugl.
o Polled tnlerrupla - one larpe 1SR handles all requests.

& Vectored inlerrupis - many small, specific 15Hs.

= When the device i armed, the [ bil B @ero, amd an
inlerrupd is requested, il s sorvieed as lodlows:
1. Execution of main program is suspended.

All regesters are pushed onlo Lhe stack.

The ISR, or background thresd, is execubed.

The ISR execules rti instraclion.

All registers are restored [rom Lhe stack.
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Interrupt Execution

(See Figure 4.3)

When to Use Interrupts

Cmdily Imlerrupis A
Frodicaiabic ¥arinble srrival timis Low Istemcy
Simmpde 10 Complex /0 High bandwilih
Fixed lomd ¥arinble o
Simgle thresd Mulbathresd
Nothimg che W de  Infrequent slarms

Program erooms

Orverllow, illegnl op
Illegnl memaory acerss

M echine /mmory crroes
Power [ailure

leraltime clocks

Ihete arcquisitionsantrol
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Interthresd Communication

= Inderrupt Lthreads have logically separale regisiors/slack,
s0 communicalion must occur Lhrough global memaory.

(See Figure 4.4)

~

Input Device Interrupts

(See Figures 4.5, 4.6, and 4.7)
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Output Device Interrupis

(Soe Figures 4.8, 4.9, and 4.10)

. Periedie interrupls are nedther inpul o oulpul.

. A real-lime systemn guarantecs bownd on interface I.'1|.|1-n|:]|r;j

Other Interrupt 1ssuwes -\"

F=sential [or data acquisition and condrod systems.

ISR should only oceur when needed, come in clean,
perform Mnction, amd return right away.

Gadily loops and ilerations should be avokded in [SRs

Percent of time in 15Hs shoukd be minimiaesd.

Interfoce lalency B Ume bedwoen new input available and
when software resds the input data.

demice [alency 15 response Ume of external 170 dovies.




