EAQ79 - Laboratério de Mico- e Mini-computadores:Hardware
Segunda Avaliacao Individual - B

RA: Nome: Turma: C

1. Na montagem de um circuito contendo diodos aatypes eletroliticos,
a) (0.5 pt) como vocé identificasualmenteum diodo emissor de infra-vermelho?

b) (0,5 pt) como vocé diferenciasualmenteum capacitor eletrolitico de um ceramico?

2. (1.0 pt) Determine a resisténcia do respal-down no circuito para o pino Vout do
microcontrolador MCF51CN128, considerando Vin=5Vaecorrente maxima permitida

1=0.5mA.
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2. Em um projeto foram utilizados 3 componentesndwocontrolador MCF51CN128
para gerar/tratar interrupcoes: IRQ (PTC4), derglaale 7; output compare (PTE4), de
nivel de prioridade 4; periodic interrupt, de nivel de prioridade 1.

c) (1.0 pt) Qual(is) destes componentes geram intebeg por eventos externos?
Justifique.

d) (0.5 pt) Qual das interrupcdes é ndo-mascaravstifique.

e) (0.5 pt) A qual dos trés tipos de interrupcdo edgua seguinte descricadMien
the value in the timer counter register matches the channel value register, an
interrupt flag bit is set, and a selected output action is forced on the associated
MCU pin. The output compare action is selected to force the pin to zero, force the
pin to one, toggle the pin, or ignore the pin (used for software timing functions).”

f) (0,5 pt) Umaperiodic interrupt sempre suspendeo fluxo corrente de execucao?
Justifique.

g) (0.5 pt) IRQ pode suspender o fluxo de tratamentextecamutput capture. Se
quisermos que um fragmento de instrugoes deperdelntetratamento da
excecaooutput compare seja executado sem interrupcdo, 0 que podemos
fazer?

3. No projeto de um circuito de interface entre ioratontrolador MCF51CN128 e um
par de emissor e receptor de infra-vermelho, fiizatlo 2 componentes derocessor
Expert para captar os instantes de "chaveamento" do fei@e infra-vermelho
(conduzindo/bloqueado), determinar o compriment@lojeto sobre uma esteira, e gerar
um sinal de alerta quando o tamanho ndo estejaoddat tolerancias. A seguir séo
mostrados os trechos de cdédigo dos arquivos Prodespert.c e Events.c, considerando



gue a montagem daardware seja tal que o sinal no pino PTE3 passe para liigieo 0
guando o feixe for bloqueado e que o sinal do pifi&4 passe para o nivel légico 1

guando a medida do objeto ndo esteja dentro dasnaias.

Processor Expert.c

Events.c

#include "TIC. h"
/* I nclude shared nodul es,
are used for whol e project

byt e sensor _st at us;

voi d mai n(voi d)
{
unsi gned char c;
PE | ow |l evel _init();
TOC Di sabl e();
TOC CrVal ue();
TI C_Enabl eEvent () ;

sensor_status = 0;

for(;;){}

extern byte sensor_status;
whi ch | word el apsed_ti me=0;

* | Tl C_TCapt ur edVal ue i nici o,
#define TOL ...

#define NOM NAL ...

final;

voi d TOC _Onl nterrupt (voi d)

{
TOC _Di sabl e();
TOC_Set Val ue() ;

}
voi d TI C_OnCapt ure(voi d)

if (sensor_status) {

Tl C_Get Capt ur eVal ue( &final);

[* Determ nar o conprinento
do objeto: length */

i f (abs(length-NOM NAL) >TOL) {
TOC_Set Peri odMode( 1) ;
TOC _Enabl e();
TI C_Di sabl eEvent () ;

} else {
TI C_Reset ();

}

sensor_status = 0;
} else {
TI C_Get Capt ur eVal ue( & ni ci 0) ;
sensor _stat us=1;
}
}

Os dois componentes foram configurados confornmmao@metros apresentados nas

seguintes telas capturadas:

P e e
FTOpErties | hiethods | Events |

Mame

Compenent name
Capture device
Counter
Capture input pin
Capture input signal
Pull resistor
Edge
Interrupt service/event
Capture interrupt
Capture pricrity
Overflow support
Overflow interrupt
Overflow prierity
Maximum time of event
Initialization
Enabled in init. code

Events enabled in init.

Value Details
TIC
TPMI10 TPNI10

TPML [shared counter]
PTES_KBIZP3_TPMI1CHO

TPML

PTES_KBL2P3_TPMLCHO

autoselected pull no pull resistor

both edges both edges

Enabled

YVipmIchi VipmlchO

medium pricrity level 6, priority within level 5
Enabled

VtprmIovf Vipmlowf

medium pricrity level 6, priority within level 2

1szec 1 zec
yes

yes




Enabiebvent

Disabiebwent

Yalue

|| Name

Pmpert'[esl Methods! Events

=

generate code

generate code

generate code

Value
Event module name Events
OnCapture generate code
Event procedure name TIC_OnCapture
Priority same as interrupt
OnOverflow generate code

Details

Mame

Compare
Output pin

Component name

Output pin signal

Yalue
TOC
TPMI11
PTE4_KBI2ZP4_CLKOUT_TPMLCHL

Details

TPM11

PTE4_KBL2P4_CLEKOUT_TPM1CHL

Counter TPML TPML [shared counter]
Interrupt service/event Enabled
Interrupt Yitpmlchl Vipmlchl
Interrupt pricrity medium pricrity level &, pricrity within level 4
Onlnterrupt event on change
Pulse width 31.25 ms 31.250 ms; 5 values in list
Initial polarity low
Component uses entire timer no
Initialization
Enabled in init. code =3
Events enabled in init. V=3
[ Propemice|  Methods [ Eeoncl | Properties | Methods| Everts |
[ A s ] el ! L i J L
Mame Walue hame Vaiue
oL I Event moduie name Events
Enable generate code v e
Dicable —enerate code Cnfalling don't generate code
4 OnRising don't generate code
EnableEvent generate code Onlnterrupt generate code

Disablebwent
SetPeriodMode
SetPerodTicks16
SetPeriodTicks32
SetPeriodUs
SetPeriodhS
SetPeriodSec
SetPeriodReal
SetValue
CliValue

generate code
generate code
don't generate code
don’t generate code
don't generate code
don't generate code
don’t generate code
don’t generate code
generate code

generate code

a) (2.0 pt) Em qual modo de operacéao foi configuradanal 0 do médulo TPM1,

se analisarmos a funcdo gerada [Relacessor Expert? Justifique.

void TIC_ Init(void)

[* TPMLCOV:

Bl T15=0, Bl T14=0, BI T13=0, BI T12=0, Bl T11=0, Bl T10=0, Bl T9=0, Bl T8=0, BI T7=0, Bl

T6=0, Bl T5=0, BI T4=0, Bl T3=0, Bl T2=0, Bl T1=0, Bl T0O=0 */




set Regl6( TPMLCOV, 0x00U);

TIC CntrState = 0x00U; /* Clear variable */

TI C_EnEvent = TRUE; /* Enabl e events */

/* TPMLCOSC:. CHOF=0, CHOIl E=1, M50B=0, MSOA=0, ELS0B=1, ELS0A=1, ??=0, ??=0
*/

set Reg8( TPMLCOSC, 0x4CU);

[* TPMLSC. TOF=0 */

cl rReg8Bi t s( TPMLSC, 0x80U); /* Reset overflow interrupt
request flag */

/[* TPMLSC. TO E=1 */

set Reg8Bi t s( TPMLSC, 0x40U); /* Enable overflow interrupt */
}

b) (2.0 pt) Explique a funcéo da rotindC_GetCaptureValue conforme o codigo
gerado peld’rocessor Expert.
#define TIC Reset () \
(TIC CntrState = TPMLCNT , (byte) ERR CK)

#def i ne Tl C_Get Capt ureVal ue(Val ue) \
/*lint -save -e€926 -e927 -e928 -e929 Disable M SRA rule (11.4)
checki ng. */\
(((*(TIC_TCapturedVval ue*) (Vval ue) = TPMLCOV), \
(*(TIC_TCapt uredVal ue*) (Value) -= TIC CntrState)), \
ERR_OK) \
/*lint -restore Enable M SRA rule (11.4) checking. */

c) (1.0 pt) Explique o procedimento de controle doaaho das pecas com uso dos
dois componentes.



