Department of Electrical and Electronic Engineering
Imperial Collegeof Science,Technologyand Medicine

EE3T Study Project: Real-Time Digital Signal Processingvith TMS320C6000

Laboratory 4 — Interrupt 1/O

Objectives

e Learnhow to useinterrupt-driven1/O.

Setup

Map\\reserver\sp_dat atom . Thefilesthatarerequiredfor thislab canthenbefoundin
m \C6x\| abs\I ab4 andshouldbe copiedto anappropriatesubdirectoryin your workspaceon
h: for use.This shouldbethe samedirectoryin which you createthe projectbelow.

Exercisel: Data sampling

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

Creating the project and configuration files

1.
2.

Createanew projectcalledl ab4. mak andsaveit in anappropriatgolderonh: .

The first stepin configuringhardware interruptsis to setupthe link betweenthe physical
interruptandthe ISR. WewantthelSR to betriggeredwhen&erasampleis recevedby the
McBSR Createa newv DSP/BIOSConfiguratiorfile usingthedsk6711. cdb template.

It is now necessaryo associate particularC function (which you are yet to write) with
the desiredhardwareinterrupt. Expandthe HWI modulein the configurationfile. Exam-
ine HWI_INT4 throughHWI_INT15, looking for the McBSP serial port receve interrupt
MCSP_0_Recei ve. Thisis easiestf you click onHWI_INT4 (to shav thepropertiedield)
andthencursordown thelist.

. Openthe propertiesof theappropriateHWI_INT by right-clicking andselectingProperties.

Enterthe nameof the ISR routinein thef unct i on: textbox. In our casethe ISR will

bea C routine,soits namemusthave aleadingunderscoree.g. _Funct i onNane. Enter
a function nameof your choice(do not use_l SR sincethis is a resered label). You will

later write a C function with your chosennamethat servicesthe interrupt. Lastly, check
theUse Di spat cher box sothatthe configurationtool will automaticallytake careof
saving/restoringthe context whenaninterruptoccurs.

Savethefile asl ab4. cdb. Theconfiguratiortool createsll thecoderequiredto configure
theinterruptselections/ou made andalsocreatesheinterruptvectortablefor you.

Add the configuration file to the project, along with the linker command file
| ab4cfg. cnd.
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Project options

1.

2.
3.

Set the compiler options by copying the contents of conpiler.txt to the
Proj ect: Opti ons: Conpi | er textbox.

Settheassembleoptionsto - gl s.

Setthelinker optionsby copying thecontentf | i nker . t xt to thelinker window.

The C program shell

1.

You areprovidedwith aprogrami nt i 0. ¢ whoselisting is givenin AppendixA. Add this
file to theproject.

This programdoesthefollowing:

Initializes the chip and board supportlibraries throughcalls to the pre-definedfunctions
CSLInit andBSL.init.

Initializesthecodechroughthefunctioncodec_i ni t , whichin turncallsthreeBSL func-
tions. First,it useghefunctionAD535 _open to opentheon-boardAD535 codecandassign
it to the handlehAD535. This handleis thenresetthroughAD535_r eset . Finally it is
configuredusingAD535_conf i g with the configurationstructuremy AD535_Confi g.t

Initializes hardware interruptsthroughthe functioni ni t _HW . This function first maps
aneventto a physicalinterruptnumberthrougha call to the CSL function| RQ.Map, you
shouldensurghattheinterruptnumberherematchegheinterruptnumberyou chosewhen
settingup the configuratiorfile. This particularinterruptis enabledhroughthe CSL func-
tion 1 RQ.Enabl e. Finally, all interruptsare enabledthroughthe DSP/BIOSAPI call
HW _enabl e. It is importantthat ary initialization you requireis performedin nmai n
beforethecallto i ni t _"HW , sinceassoonasinterruptsare globally enabledan interrupt
couldpotentiallyoccur

Readsa valuefrom the codec. This is necessargincewe mustclearthe McBSPreceve
registersothatit canstartgeneratingnterruptswhenit recevesavalue.

Entersanendlessvhile loop. Effectively it is waiting herefor interruptsto occur

Interrupt serviceroutine

You shouldnow write a functionthat serviceghe interrupt. This function shouldhave the same
nameas the function nameyou assignedn the configurationfile above. This function should
performthefollowing operations:

1.

Readin a samplefrom the codec. For this purposeyou can use the specialfunction
AD535_HW _r ead which is definedin the bsl _ext r a. h headerfile. This functionis
essentiallythe sameasthe BSL function AD5353_r ead exceptthatit doesnot poll the
AD535to checkthatit hasa samplereadyto beread;sincewe areusingthis within anISR
thatis only triggeredwhena samples recevedwe cansafelyassumehata samplés ready
to bereadin.

Thereis anotheBSL call, MCBSP_set f r ee( 0) whichis essentiallya bug fix usedto reducethe chancef the
codeclocking up.
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2. Half-wave rectify thesample.

3. Write out the rectifiedvalue. Again you canusethe specialfunction AD535_HW wri t e
thatassumeshe codecis readyto write avalue.

Notethattheoutputwaveformwill only look half-wave rectifiedif theinputfrom the oscilloscope
is below a certainfrequeng. Why is this?

Exercise2: Interrupt-dri vensinewave

Modify the programfrom Exercisel sothatwithin theinterruptroutinea sinewave is generated
usingthe lookup-tablemethodfrom Lab 3. As well asmodifying the interruptserviceroutine,
you will needto changetheinterruptsourcesothatthe ISR is enteredvhenthe McBSPis ready
to write a sample(ratherthanwhenit hasreceved a new sample). Thiswill requirethefollowing
modifications:

1. Modify the configurationfile so thatthe ISR is associatedvith the MCSP_0_Tr ansmi t
interrupt.

2. Modify the functioni ni t "HW to reflectthe changes/ou madeto the configurationfile.
Notethatin the CSL thetransmitinterruptis denotedas! RQ.EVT _XI NTO.

3. In the main program you should replace the AD535_r ead call with an equvalent
AD535_wr i t e call sothattheMcBSPwill startgeneratingransmitinterrupts.
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Appendix A

| *

INTIO C Interrupt 1/0 lab
DBW 25/ 4/ 01

*/

/*********~k*****************************

* Function prototypes
***)\-7\—***********************************/

voi d codec_init(void);
void init_HW (void);

/***************************************

* I nclude files
***)\-7\-***********************************/

#i ncl ude <c6x. h> /* C6000 conpiler definitions header */
#i ncl ude <c6211ldsk. h> [/* C6000 DSK definitions header */
#i ncl ude <mat h. h>

#i nclude <csl.h> /* CSL headers */
#i nclude <irq. h>
#i ncl ude <nthsp. h>

#i nclude <bsl.h> /* BSL headers */
#i ncl ude <bsl ad535. h>
#i ncl ude <bsl _extra. h>

/*********~k*****************************

* d obal variables
***)\-7\-***********************************/

AD535 Handl e hAD535;

AD535 Config my_ AD535 Config = { AD535_ LOOPBACK DI SABLE
AD535_M CGAI N_CFF,
AD535 GAI N_0DB,
AD535 GAI N _0DB

b

/*********~k*****************************

" . .
Mai n routi ne
***)\-7\-***********************************/

voi d main(){

/* Initialize the chip support library, required */

CSL_Init();
/* Initialize the board support library, required */
BSL_init();

/* open and configure the | ocal codec */
codec_init();

/* initialize hardware interrupts */
init HW();
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/* read a value to start generating interrupts */
AD535_r ead( hAD535) ;

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

}

/**)\'*********************************

* Codec functions
****7\-********************************/
void codec_init()
{
/* Use BSL routines to open , reset, and configure the codec */
hAD535 = AD535_open(AD535_ 1 ocal 1d);
AD535_reset (hAD535) ;
AD535 confi g(hAD535, &ny AD535 Config);
MCBSP_set free(0);

}

/**)\'**********************************

* |nitialize hardware interrupts

**********~k***************************/

voi d init_HW (voi d)

{
| RQ_Map(| RQ_ EVT_RINTO, 11); /* Map interrupt to McBSPO */
| RQ Enabl e(I RQ EVT_RINTO); /* Enable MBSPO interrupt */
HW enabl e(); /* gl obal enable HW */

}

/**)\'**********************************

* | NTERRUPT SERVI CE ROUTI NE
* Wite the inplenentation of your ISR here

**********~k***************************/
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