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Laboratory 4 – Interrupt I/O

Objectives
� Learnhow to useinterrupt-driven I/O.

Setup

Map\\reserver\sp_data tom:. Thefiles thatarerequiredfor this labcanthenbefoundin
m:

�
C6x

�
labs

�
lab4 andshouldbecopiedto anappropriatesubdirectoryin yourworkspaceon

h: for use.This shouldbethesamedirectoryin whichyoucreatetheprojectbelow.

Exercise1: Data sampling

In this first exerciseyou will useinterruptsto sampleaninput waveformandoutputit againafter
half-wave rectification.

Creating the project and configuration files

1. Createa new projectcalledlab4.mak andsave it in anappropriatefolderonh:.

2. The first stepin configuringhardware interruptsis to setupthe link betweenthe physical
interruptandtheISR.WewanttheISRto betriggeredwheneverasampleis receivedby the
McBSP. Createanew DSP/BIOSConfigurationfile usingthedsk6711.cdb template.

3. It is now necessaryto associatea particularC function (which you areyet to write) with
the desiredhardwareinterrupt. Expandthe HWI modulein the configurationfile. Exam-
ine HWI INT4 throughHWI INT15, looking for the McBSPserialport receive interrupt
MCSP 0 Receive. This is easiestif youclick onHWI INT4 (to show thepropertiesfield)
andthencursordown thelist.

4. Openthepropertiesof theappropriateHWI INT by right-clickingandselectingProperties.
Enter the nameof the ISR routine in thefunction: textbox. In our casethe ISR will
bea C routine,so its namemusthave a leadingunderscore,e.g. FunctionName. Enter
a functionnameof your choice(do not use ISR sincethis is a reserved label). You will
later write a C function with your chosennamethat servicesthe interrupt. Lastly, check
theUse Dispatcher box so that theconfigurationtool will automaticallytake careof
saving/restoringthecontext whenaninterruptoccurs.

5. Savethefile aslab4.cdb. Theconfigurationtool createsall thecoderequiredto configure
theinterruptselectionsyoumade,andalsocreatestheinterruptvectortablefor you.

6. Add the configuration file to the project, along with the linker command file
lab4cfg.cmd.
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Project options

1. Set the compiler options by copying the contents of compiler.txt to the
Project:Options:Compiler textbox.

2. Settheassembleroptionsto -gls.

3. Setthelinker optionsby copying thecontentsof linker.txt to thelinker window.

The C program shell

1. Youareprovidedwith aprogramintio.c whoselisting is givenin AppendixA. Add this
file to theproject.

This programdoesthefollowing:

� Initializes the chip andboardsupportlibraries throughcalls to the pre-definedfunctions
CSL Init andBSL init.

� Initializesthecodecthroughthefunctioncodec init, whichin turncallsthreeBSL func-
tions.First,it usesthefunctionAD535 open toopentheon-boardAD535codecandassign
it to the handlehAD535. This handleis thenresetthroughAD535 reset. Finally it is
configuredusingAD535 config with theconfigurationstructuremy AD535 Config.1

� Initializes hardware interruptsthroughthe function init HWI. This function first maps
anevent to a physicalinterruptnumberthrougha call to theCSL functionIRQ Map, you
shouldensurethattheinterruptnumberherematchestheinterruptnumberyouchosewhen
settingup theconfigurationfile. This particularinterruptis enabledthroughtheCSL func-
tion IRQ Enable. Finally, all interruptsare enabledthrough the DSP/BIOSAPI call
HWI enable. It is importantthat any initialization you require is performedin main
beforethecall to init HWI, sinceassoonasinterruptsareglobally enabledan interrupt
couldpotentiallyoccur.

� Readsa valuefrom the codec. This is necessarysincewe mustclearthe McBSPreceive
registersothatit canstartgeneratinginterruptswhenit receivesavalue.

� Entersanendlesswhile loop. Effectively it is waiting herefor interruptsto occur.

Interrupt service routine

You shouldnow write a function that servicesthe interrupt. This functionshouldhave thesame
nameas the function nameyou assignedin the configurationfile above. This function should
performthefollowing operations:

1. Read in a samplefrom the codec. For this purposeyou can use the special function
AD535 HWI read which is definedin the bsl extra.h headerfile. This function is
essentiallythe sameasthe BSL functionAD5353 read except that it doesnot poll the
AD535 to checkthatit hasasamplereadyto beread;sincewe areusingthiswithin anISR
thatis only triggeredwhenasampleis receivedwecansafelyassumethatasampleis ready
to bereadin.

1Thereis anotherBSL call,MCBSP setfree(0) which is essentiallya bug fix usedto reducethechancesof the
codeclocking up.
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2. Half-wave rectify thesample.

3. Write out therectifiedvalue. Again you canusethespecialfunctionAD535 HWI write
thatassumesthecodecis readyto write avalue.

Notethattheoutputwaveformwill only look half-wave rectifiedif theinput from theoscilloscope
is below acertainfrequency. Why is this?

Exercise2: Interrupt-dri ven sinewave

Modify theprogramfrom Exercise1 sothatwithin theinterruptroutinea sinewave is generated
usingthe lookup-tablemethodfrom Lab 3. As well asmodifying the interruptserviceroutine,
you will needto changetheinterruptsourcesothat theISR is enteredwhentheMcBSPis ready
to write a sample(ratherthanwhenit hasreceiveda new sample).This will requirethefollowing
modifications:

1. Modify the configurationfile so that the ISR is associatedwith the MCSP 0 Transmit
interrupt.

2. Modify the functioninit HWI to reflectthe changesyou madeto the configurationfile.
Notethatin theCSL thetransmitinterruptis denotedasIRQ EVT XINT0.

3. In the main program you should replace the AD535 read call with an equivalent
AD535 write call sothattheMcBSPwill startgeneratingtransmitinterrupts.
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Appendix A

/*

INTIO.C Interrupt I/O lab

DBW 25/4/01

*/

/***************************************
* Function prototypes
****************************************/
void codec_init(void);
void init_HWI(void);

/***************************************
* Include files
****************************************/
#include <c6x.h> /* C6000 compiler definitions header */
#include <c6211dsk.h> /* C6000 DSK definitions header */
#include <math.h>

#include <csl.h> /* CSL headers */
#include <irq.h>
#include <mcbsp.h>

#include <bsl.h> /* BSL headers */
#include <bsl_ad535.h>
#include <bsl_extra.h>

/***************************************
* Global variables
****************************************/
AD535_Handle hAD535;
AD535_Config my_AD535_Config = { AD535_LOOPBACK_DISABLE,

AD535_MICGAIN_OFF,
AD535_GAIN_0DB,
AD535_GAIN_0DB

};

/***************************************
* Main routine
****************************************/
void main(){

/* Initialize the chip support library, required */
CSL_Init();
/* Initialize the board support library, required */
BSL_init();
/* open and configure the local codec */
codec_init();
/* initialize hardware interrupts */
init_HWI();
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/* read a value to start generating interrupts */
AD535_read(hAD535);

/* loop indefinitely, waiting for interrupts */
while(1) {};

}

/************************************
* Codec functions
*************************************/
void codec_init()
{

/* Use BSL routines to open , reset, and configure the codec */
hAD535 = AD535_open(AD535_localId);
AD535_reset(hAD535);
AD535_config(hAD535, &my_AD535_Config);
MCBSP_setfree(0);

}

/*************************************
* Initialize hardware interrupts
**************************************/
void init_HWI(void)
{

IRQ_Map(IRQ_EVT_RINT0,11); /* Map interrupt to McBSP0 */
IRQ_Enable(IRQ_EVT_RINT0); /* Enable McBSP0 interrupt */
HWI_enable(); /* global enable HWI */

}

/*************************************
* INTERRUPT SERVICE ROUTINE
* Write the implementation of your ISR here
**************************************/
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