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Thlr pl.t onlY br. one O)qu6rion

Qr The simple dhhssher slslcm d sho*n in Fisure Q l isonhlled br Plcl3F4520
wnh the 16MHz of exlenal oeillalot.

(a) Iddrify lhe input od output detie involYed i.lbis svn€d bv EJaring ro

rrsE QI(.,. Shre rhe losrc aisnal (ll gh or Lasr a' mnGonrtulle' \ bins

rh; Epreqkd bj rhe rnpur outpur dc\R' shen thq e erivded Gne

r@ns for @ch sd€m.nl

(bl CohDlet lhe followins prcsram codes oflhc svsbm bv eleftinS b lhe

Di@s.o.hl s siven i6 Fisure Ql(b) Nole rb{ rh. rihe delav tb' *'te'
inl€t, dnin, od delersent elenoid 10 be ON dd OFf is I minut

//START OF PROGRAM CODE

toid INT0_lSR(void):
void niiDelly(uNisrcd .hr 

'tin.);

lpnsr. co& Hi-Piio-lnt = 0x0008

{

l

ipESna intempl cl& isr

{ 
//sys,Lm t.ni.lidion !d configdion



'it fourco'h E4' tt n"'r't
// Syslh Rumang
*iil. (PORTBbils.RB I <): //wait WASH button
DoCycl6{)i
*niur);

//SubDutine ol ninuie uirs delays h tunction librarv
void ninDehy(ssisned ch& itinc)

//END OF PROCRAM CODE

(ii0



ANwer only rhre (3) of fiv. (t q!6tioD.

Q2 a Pl( l8l4t2o mrlMnhllfl crEui 6 $oM In l-'8um Ql n u*d b m6uc txe

rolkse o lesd.A\d btn.D tmm 0v ro l8V Assume rho|he ertmtl crlsl
o*ill.tor is 24MH2, vEf+ is+5v, vrel- is CND ed dalos input is confisured onlv at

(a) Find the valu6ofrcsisot R2

(b) lfth. !oxag. ofLdd-Acid
{4 mrl(t

Cl@, S.ta7 b t (aDCS2:ADCS0) ro pt.ta'rce

@oh {hy lhat conv.sion cldk is elei.n
(4 mar*t

Wnle ! omsM code in tat a.) iundion to olwavs E d ADC esuh usins polling

mdhod. si$e convssioi rcsull forl€njustified ed sv. il in o varilble or

(9 mado

s&p msle ols€PPernotorz 0Cslculale $e nudbdoi$cpspe.rcvolulion tbr a

deSEs ed fi.d lh. notor speen ifrpf, t 4500,

baner) is av. (akulak rhe diSibl

(c) susgesr a trop€r .'7D Cd6r@
a ulid A/D dal6. Povide a stong

Q3

A uni@ld {oFr mohr :' lonnecred io rh. Plcl8l1520 micdonuoller
$!km fll€ diR;rcn olmdd '\'ontdlled 

bJ s\'LhS\\I ed \\r2 lls$itch
s'W I is prc*d. the molof sill flove clekwie and if swnch SW2 is prcss'd' ihe

.o...itt.*" "o^". 
O*l\Ti* lltolh swnch.s c nol ptsd. the nolor is

(i) Desi$ a cir€uil or the molor od swithes ihtelfse ro lhc mic66iro 
fl

\ rire a comDlete ( 18 p@Bm 
'ode 

to con'ml the mo@ in the 4_steP

r$a\ejrire) $quenc thd bas€n on stos olseicn sl Idd sW)

(o) Exp loin b.icfly fi. d irer.nce b.l*cen svnch 6nous od asvnoh onous

comnunic.tion method

The PlCl3F45zO h6 exrenal oeilhtor XTAL - z4MtIz md wol lo

(i0

04



lmsf.r/6€iv. st!.honous 8-bil dab seially, o.. sd bn, ed one stop bil,
Md fie d6ird b.ud 6te h I L2tbps.

(0 Obbin $e SPBRC value of 3-bii genedor fo. BRCU = 0 ed BRCH = 1.

(ii) Dererminewhich BRGH value should be usd ro 8el lhe pr*ise baud trte.

(iii) Bas€d on selection snins in Q5(cxii), writ a Cl8 suhr.uti.e ofUART
connsuotion dd Eosdission of de BER422I- n6ege bt usrg
pollint method. 

(9 marrsl

Q5

G)

Slale the difference b.tr@n de rinsle-ble&d bust nodes in t€ms ollhe/Cf,

(2 marti)

(bl Dsllo6 is a rcll limc cl@k (RTC) chip Dmw ihe sPI cdnn€cron b€twen
Plcl8F452o dd DSll06 cbips sho* lou diFcrion of dta inpul4d ou$ut

wine a subooline Cl8 pmsram cod€ ro sel a rime ro "10:55:27 PM . dav lo

Mohoa\ i 
". 

and dde ro :lO JLne rOIO A{rme X l Al !ovH/ conficuE rhe

sPl *'; Rad d middk. ed on odite eds. ud rMHz!l4k sPd fteEsiste'
ofDsll06issiveninTtbleQ5(., 

,,r.u.*U

Q6 Cive lwo advantdges ol l'C ord UART proiml

skelch dd explain $e l':C dald tesnission ol

Whar lalue should be rnnfl i.to the SSPADD

co op.Bled at 4oOKHZ iafc= 24MHz.

(2 mar*s)

SCL dd SDA lincs tdr wDie

(3 ma*s)

Egisrtr $ th!1 the l:C nodule

(2 mods)

wrn. a funciion ro inhializ rh. MSSP module lo oD.Bt
bNd on Q6(c) equiEnenr

(d)
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I!!!3-4tu)

DAT^ RANCE
RDAI' wRrra w I'6 D5 IX n3 D2 DI DO

0r80 0 l0sEc sEc
IO MIN MtN

0r02 0r82 0 241t2
2()HR

HR
0 g Lq

I() DATE
0r85 IO MONTI I MONTII

AL.IRM FLNCNONS

CONlROL RfCISTER
STATUS REGISTER

IRICILE CHARCER RTC'STI]R



PDPERIXSAAN A(I|IR

APPENDIX I

AJ,{AI,OG TO DrGrAr CONTROL REGISTER 0 (ADCOfi0)

i Aocsl ADCSN Aooi-l

bi?6 ADcsljDcso: Ao c.nvM oek s€rod hb (,ADcofio birs h bold)

Eli
m* cHs2:cHso: An logchffi s3l€clb16

ooo.cahd0(N0)
oor : chdrd r oNr )
oo:cMer2(!N2)
orl = ch.m8l3 (rr$)
100=chrd4(AN.)
sr=cnfdsrAN5vn
lro = ch.dEr6 (N6)I'
1f - ch{ftr7lAx7tr)

Thsdllr*d nmdsEdd d Plc13at3l239.t) d€6 Do d sr.d

L =A/D dEcid n For6 ($drE dr. b{ n'a b rm dw 'M B dndDierv
ctd ty h€r6€3 *tF lr ati @nEnro i5 @n9e1e)

1=l/DdMdgd|oduhsp6duD
0=ArDcdv.dd'EdUl€b*{'a.n
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^PPENDIX:

AI\ALOC TO DICIT^L CONTROL REGISTER I ( TOND

@ryE {tryry'--.rc.c"-

liRlcll]l!fu$(6)hsgfu
!. Lirrdtu s6(6rLdsqtur

(ADcoNl s 
'n 
d)

FRaad.d'l€bhibdD

Ddl4.&66

o

A = sor i4d o:oadvo
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INTERRUPT CONIROL RECISTERONTCOI'{)

qEoei <ad hb''dEi* e

1:E,Eg{UnEd*frc6

l:€ll:s,|i4hFmlyd.nwB

Pe€ PddFJ|6+I:]*h

I . Elck ar urd€d r.idkr d!nw6

l.El'&s4bqn'yFDbJrid,r.
o; o!r* r d Fiv rdd d:rwc
ffiE n!|Ro ('fuEnd Ed. d

o.l)*hraeffiend
|xlol.:|mEilfufuqlI:j*ht

r!E: E Pd Ol4krud E,* a
r jEIl,*espddry4kB
!:I}*6MFld'G*@
nn ri rrFoaior rcndfl.n
rrrm@sbefu{trde'bdntu)
0:Im€!ed'ddffi
f,ruF: rm l]td rerd Fbo e
r: rb{m!r!dicidlr::furidb.!.dntu)
0: tu Nm lrdddsnd d do€'
RaF: @ tu cuq hGtud FL4 u
t.A6cdhBTgFd.Ed
o-ihdhFs'Fs.FEh.h'{ds

t2
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APPENDD(,1

INTERRUPT CONTROL REGISTER I (INTCON2I

R/W-1

M7 REPU: PORTI R'1' EII-K d
r.A|PoRIBR)kF4d..b|.d
o - PORTI prrl{p..6.Ed.d bv idrldEr p..1 6 v:c

bft6 ffrElGO:6tu1lddn4 0 Ed!. s.r.d M
l.||ll..rupl*'i'no.dg.
o. hrdrud d rJlino cd!.

bd5 [aIEoGr: E$rnJ r.iaruIr I €d9. sd..r m
r- ltutopld c,'c.d0.
0'hbnplfff.rn.d9.

bnl NIEDG2: eidd rdrurt 2 €th€ s.r.c u
1.||{@Pio0n9.d{F
o" r'lhr{ dldl'{ €d€.

bn3 ud.$.n bd: R..da o

bn 2 r|Io|F: r Ro ovq*', lftt d Pruit bn

t[ 1 lrnlnpLtnH: R.€d - o

bio R8r?: RB Pdl CrEng.ld4d P'id'{v bh

l3
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APPENDD( 5

TR NSMIT STATUS AND CONTROL RECISTER GXSTA)

5!r&45@rq
..s*'@(ddrm.bmrsdn4

|hSREN/CRB{d.fid.snBlnsrcmde

1:ssd$ Bcardi narhsso (dcndbvh,MlFi 6mpnm,
o : qd. EEak taiflEm om!trd

cn be !ddE3s'b btr o, a pant bi
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R'ECEIVE STAIUS AAD CONTROL RI-C$IER IRCSTA)

APPENDIX 6

r;hr@rdas{oiPns{r0
o : saal Fr dsd.d (bb 

'n 
RRo

b.@EN 6 deiEd (cEr Fmes5REN)

A$E@drs4alElsill.

.-o*h:fts*l6m.d6't3

I : Fffi4 erc' (d h uedrEd by tdns rcF€c ..!or md @!''s ddn !,d)

r:(lffqEldibdd 'yd4 
!ftN)

l5



APPENDIXT

EAUD RATE CONTROL REGISTER (BAUIrcON)

PEPERIXSAAN AKTIIR

(d be cE rcn Ln sdtuza)

IEDLFl.ce!.o'EdionldEhsb[

o=Fl.ceEopdo'sadw

sc{t tnchEnes c od, Poraity s€bd bd

1 : ide * tur cb.k (cK) is d h s,r r.s
o = d. @ is cro.k (cK) 

's 
a rs Fd

*a$:tdhsaudRaieF€gerEn.d.bl
SEFGH ad 5PFG

3P8c DlrY (C fiptb e md.) rPE

d.ad h hrd6r oi brmlo n$0 e4?

A €r Ab€.LJdDded€nded

F.qUPsEeplod,9'ncfu|dr: E.ab e baLn 'e mascrunto
(55h). d€rtd 

'n 
btu us drF€rtr
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Tf,RIPAEI'AL INTERRUPf FXQUEST RiCISTER I (PTRI)

&,w{ R,! R{Vi

tsPF: P-ter sh Pd R.-/wft hetud ato bd|)
r: a Frda dlFii'' 16tfu cc{nrEI bef.d h tu)

rird l: Ihn b. ! EnvbBEd d 2€+.r d.c -d d i€6d 6 b

ADt: A/D ccdd lEn (FEh
r- a. arD ffisin dplEd (md b. d€,.d n tu)
o-rh€A^DMbndcal&
icf: EUSTRT R* tun4r FLo h

o=n€E!6,{RTEd€b,l€rbspiy
mt: €usARI Idd rend Fr.o d
r= n EUSARI !ffil bnl€r, D(REq u dFt (ddd $6 rnEG B ffi)
o = rr €usARI fFnft hlld is tul
3sr'rr: lr:e sy*tu sdJ Frri lemd FLo d
r = Ir.raElgtr .rrh 6 @nth (ruc b. e.d n stu )
0-wa&Elo!l1clrl!/l!(a€
ccP{r: ccP! rend fl.s hr
(5e-och^

(db(j€enffi)
d- NorMft 'qi#c+rftdnd
r i nJRl r€{dd@ndr@d
0:MT'|R1rcodddry..€nd.nlEred

rnr: niR2 b Pfl? Md rend Frae h
r : TiiR2 b Pfu matdr eand (tu31 b. d€ald h .dtsc)

rsrt: TnRl odlbr h.nt Fke h
1: rMRr ccr.rNrlor.d ('d b. dcd n:dlf*)
o=,IRjqe(trd.€rid
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MSSP STATUS REGISTER (SSPSTAI)
For SPI Mod.

SP Maermde
1=rneddabsnp.darfld d d.b ousd riE
o:ripddabsdprsdatriddE 0r dd ousd dme

SPlsl* mde

o : TEned o@'s on hniion l'm
rl.i Pobv of dod sb is tt r'v $e cKP bi {ssPcoN I <4>)

ofi. Dbiadd.* btr

urdf 1: mode onry Thsb'r s dearcd lllarheMs9 mdde sdEb'd. ssPEN 
's

nii: nc"dffia t',r"tio" u

BF: Butu F u I sdrs bit (FbeM nod€ @rY)

1-Redre 6mplde, SSFBUF is tul
o = Reee d 6'!€te, ssFaiF rs dptv

OT

I8
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APPENDIX IO

MSSP COI{TROL RECTSTER r (SSPCONI)
tror SPI Modc

wc4: \ e cohsnDedbi(r6sd deonrv)
1:ltEssPslfasel'sden*|

(nebe de.Ed i tuE)

$rDv:R?caleof'ndhd€dbfr

l.@m"."*.ddetr"s
d o€d; $€ dd n ssPsR 6 bs o€r'rd m ont oed n sa€ mod rE 66
rue €,d dE ssPBUF, dc. t ont tansd'ns dab b &oid s@ne eedo* {frr be

not s srce ead new .ecePr'on Gnd
hnsson) s d€ld bv 'd0 

b I

ssPEn:syldlrcmfisdalFonEd|eb(

dephrLto9o.lpG
penvcodgu:d 6 npuid D4ul

oo11:9Hdmde'dod:flFadrg.d?
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APPENDIX II
MSSP STATUS RECTSIER (SSPSTAT)

For l:c Mod.

orsl*dlfum'kkhi'h'Fdnd(dfr)

ifi;R.frtrffis(r?c|dot,

f,e|ft-hd'hwM'ffi-* ;;;;'i;;;4r;;dbhd5-s *Pddd-Rft

!a, Lr.i.&6. a{lH $!. nd dt)

20
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ATPENDIX 12

MSSP CONTROL RECISTER 1 (SSFCON T)
For It Mod.

lft i, r. sEPsur t€rd * rL46d !h h rc dnM ff d ird b I
!ff l!i)n b b orbd lmud b d"!d b FliFc)

hq:Erahi|!d
i.-riJssmur -ou erutbi.crh*rn'nh FeMd r@b'

d.*n h ldryn)

.s|'o\t'R@iEoGid|ffih
t-Abt 6 miv.d *e ssPaur Ec* a d hd*ro rr @id bto (d b

ssPE[s}rd|rus{i.lP'lEn5l.b.
L-En d-nxddr-n6.'fr,€hso tnsdtuahsi.lFtprE
d=DB..l6gi,od'd6.ficu6fupnarcpod!m

db.Ftpd]ydlfolld-i'Ilid

0 - lre docr bw ldod @rd') u!.d

gsP|.3:6lF$:s'dfusdicF
dsJnso9bdibrllfB.le

!r ' r,c st.€ trlod. 7s .dd6e'i!t sn{d sop bhhhtlsH
!n - l'?c Flwn cd'tdb [r!*d. (stu r&)
roo0.Cc .d.rdd.,dod(.F@r(a (.spADo' O)

eh;',.tu6d..""6".r'todbme"*.tddimrkE dnsPrmd'dt

2l
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APPENDIX I]
MSSP CONTROL REGTSTER 2 (SSPCON2)

For I'C Mod€

ocs. ofd c.6d h. od nd st
1. Eld n .'r.ttu. srd (r.aftn (6th) rr||(fud h h ss*

^c|(3lrt 
rdoo*dt 51dB s (M.n] hn'rl n.4 mD

rr^.'ald.d!.*llcd.b'a
o.^dd|-'.Ea.,dhJ].

^crot ^tu 
.dr. Dr. br(!d R.d.n4 ht)

^cr(!t^.kE 
..i. s..n. End. !r fldff Rs'n n!" ''){l

1. htd rlbBa..'. 'c.E d so d s(r PrE 'n 
t.sr ^mr 6 B'

^utddtdd 
byht*n

orMrrd..'.{|E|a
icE : R.o*. Ed* d (irdr nd mrrt!

r.x:$r c6dr6 Ed|. !n (kf m4 4/y'r'
1.rn.sotdd..dso dsntF!.^6*rtd'-tffi
0=sb'ddb|db

rr(brndc't'
,. hkr.b,.bdsd.d-bmst dsaF ^dmdt*'itLe!
..r:*icdd..lEl&/s|E,duo|
;-i-I uffi *$ d str rorgY-*!Yrm

f #,o*- ".*. 
n''" rv.,ffi h !n r'. n€t (ffii r*o

o=lb'fldnb.|dd
N s€rr [hPcidiEdhbir&n4-- lii*'ryau.ar-F.dEr dhssdri.vdbfr (c'

d6 to lb sPsrF c d.-r.d).
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