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MICROCONTROLLERS
13 ,smsh - 2 fldgi

PIC
uhsfl%dkafg%da,r

w;r SPI
l%uhg

o;a;

yqjudre

ls¯u

ixLHdxl m˙m: w;r o;a; yqjudre lr.ekSï wjYH jkafka

wehs o hkak;a tfia l< yels l%u fudkjd o hkak;a wms miq.sh

,smsfhka idlÉcd lf<uq' ta w;=˙ka SPI (Serial Peripheral
Interfacing) l%uh uhsfl%dfldkafg%da,r w;r o;a; yqjudre ls¯u

i|yd nyq, j fhd∞.kakd nj o i|yka úh' ta wkqj fuu ,smsh

;=<ska wm úia;r ls¯ug n,dfmdfrd;a;= jkafka PIC 16F877(A)
uhsfl%dfldkaafg%da,rh ;=< ;sfnk SPI tallh ms<sn|jhs'

SPI l%uh fhd∞f.k uhsfl%dfldkafg%da,r folla fyda Bg jeä

.Kkla w;fr® o;a; yqjudre lr.; yels nj wms l,ska i|yka

lf<uq' tys ° tla uhsfl%dfldkafg%da,rhla m%Odkshd (Master) f,i

ls%hd;aul jk w;r wfkl ^fyda wfklajd& fojekshd (Slave)
^fyda fojekshka (slaves) f,i ls%hd;aul fõ' f;areï .ekSfï

myqij Wfoid tla fojekshl= muKla isák wjia:djla i,luq'

rEm igyk wxl 1 uÛska tjeks wjia:djla ≤lafõ'

rEm igyk wxl 1rEm igyk wxl 1rEm igyk wxl 1rEm igyk wxl 1rEm igyk wxl 1

SPI wdldrhg o;a; yqjudre lr.ekSfï ° Sh ift register
(SSPSR) f,i olajd we;s fldgi m%Odk ;ekla .kS' th

fr‚iagrhla jk w;r tys wvx.= ìgq tlska tl jï mig ;,aÆ

l< yels h' tfia is≥ ls¯fï ° l,ska MSB (Most Significant
Bit) fyj;a jïmiska u ;snQ ìgqj fr‚iagrfhka bj;a ù t;ekg

ol=Kq miska ;snQ ìgqj we;=Ω fõ' fufia ìgq tlska tl jïmig

;,aÆ ls¯fï ° ol=Kq miska u msysá ia:dkfha LSB (Least
Significant Bit) ysia ;ekla we;s fõ'

wms fï ixisoaêh ir, W∞yrKhlska f;areï .ekSug W;aidy

lruq' tl fm<g ;nd ;sfnk mqgq 8l jdä ù isák mqoa.,hka

f.ka ;udg jïmiska we;s mqgqjg udre jk f,i b,a,d isáh

fyd;a tfia is≥ ls¯u i|yd jï fl<jfr® isák mqoa.,hdg bka

bj;a ù hdug is≥ fõ' tfia u ol=Kq miska u ;sfnk mqgqj ysia

fõ' fï wdldrhg SSPSR fr‚iagrfha we;s ìgq o tlska tl

jïmig ;,aÆ ls˙fï ° tla ìgqjla bj;a jk w;r tla

ia:dkhla ysia fõ'

SPI l%uh o;a; yqjudrefõ ° tfia bj;a jk ìgqj wfkla

uhsfl%dfldkafg%da,rfha SSPSR fr‚iagrfhys ysia jk ia:dkhg

LSB iïnkaO flfr®' rEm igyk wxl 1g wkqj m%Odk

uhsfl%dfldkafg%da,rfha SSPSR fr‚iagrfhka ksl=;a jk ìgqj

SDO (Serial Data Output) w.%h yryd fojeks

uhsfl%dfldkafg%da,rfha SDI (Serial Data Input) w.%hg ,efí'

bka miqj th tu uhsfl%dfldkafg%da,rfha SSPSR fr‚iagrhg

iïnkaO fõ' SPI l%ufha we;s ;j;a iqúfYaI;ajhla kï m%Odkshd

fuka u fojekshd o tl u fj,djg ;u ;uka f.a SSPSR
fr‚iagrj, we;s ìgq tlska tl jïmig ;,aÆ ls¯u h' tf,i

iu uqyqr®;kh (Synchronize) ùu ksid l,ska i|yka l<

m%Odkshd f.ka ksl=;a jQ ìgqj fojekshd f.a SSPSR fr‚iagrhg

<Ûd jk úg ta i|yd ysia ;ekla ksr®udKh ù ;sfí'

tf,i u fojekshd MSB ia:dkfha ;snQ ìgqj SDO w.%h

yryd f.dia m%Odk uhsfl%dfldkafg%da,rfha SDI w.%hg ,efí'

bkamiqj th m%Odkshd f.a SSPSR fr‚iagrfha LSB ia:dkhg

iïnkaO fõ' fï jk úg tu ia:dkh ysi aj ;sfí' tu ksid

fojekshd f.ka ksl=;a jQ ìgqj m%Odkshd f.a SSPSR fr‚iagrfha

LSB msysgqfuys ;eìh yels h' fï isoaê ∞uh u ixCIsma; j

ie,l+ úg m%Odk uhsfl%dfldkafg%darfha ;snQ ìgqjla fojeks

uhsfl%dfldkafg%da,rhg;a fojekshd f.a ìgqjla m%Odkshdg;a ,eî

;sfí' fï i|yd .; jk ld,h tla ld, iamkaohla (SCKys tl

iamkaohla& fõ' fï wdldrhg ld, iamkao 8la f.jqKq ;ek

m%Odkshd f.a SSPSR fr‚iagrfha ;snQ ìgq wg fojekshd f.a

SSPSR fr‚iagrhg f.dia we;s w;r fojekshd f.a SSPSR
fr‚iagrh ;=< ;snq ìgq 8g m%Odkshd f.a SSPSR fr‚iagrhg

,eî we;' ta wkqj fuh tljr fo†idjg u o;a; iïfm%aIKh

lrk l%uhla (Full Duplex) fuka u iuuqyqr®;kh jQ l%uhla

f,i o i|yka l< yels h'

fuys ° o;a; yqjudrej iïmQr®Kfhka u md,kh lrkq ,nkafka

m%Odkshd úisks' ta wkqj m%Odkshdg wjYH úg fojekshdg o;a;

,nd †h yels w;r fojekshd f.ka o;a; ,nd.ekSu o is≥ flfr®'

SCK ld, iamkaaoh ckkh lrkq ,nkafka o m%Odkshd úisks' fuu

l%ufha ° m%Odk jYfhka wjia:d ;=kla ≤lsh yels h'

1' m%Odkshd f.ka fojekshdg o;a; heùug wjYH jQj;a

fojekshdg tfia wjYH fkd fõ'

2' m%Odkshdg fukau fojekshdg o yqjudre lr .ekSu i|yd

o;a; ;sfí'

3' m%Odkshd f.ka fojekshdg heùug o;a; ke;;a fojekshd

f.ka m%Odkshdg heùu i|yd o;a; ;sfí'

≤ka wms tla tla wjia:dj fjk fjk u f.k n,uq' m%Odkshd

i;= j fojekshdg heùug o;a; ;sfí kï tajd m%Odkshd f.a

SSPBVF fr‚iagrhg ,shkq ,efí' túg tu o;a; SSPSR
fr‚iagrhg o ,efí' fï w;r fojekshd i;= j o;a; fkdue;s

ksid tys SSPBVF fr‚iagrhg lsis;a fkd ,shfõ' bkamiqj

m%Odkshd SCK ld, iamkao ckkh ls¯ug mgka .kS' túg

m%Odkshd f.a ìgq fojekshdg o;a; ìgq tlska tl .uka lrhs'  fï

w;r fojekshd f.a SSPSR fr‚iagrfha ;sfnk ìgq o tlska tl

m%Odkshd fj;g ,efí' fuf,i m%Odkshd f.a o;a; fojekshdg;a

fojekshd f.a SSPSRys ;snQ ìgq m%Odkshdg;a ,enqKq miq tajd

SSPBVF fr‚iagrj,g udre fõ' fuys ° m%Odkshd fojekshdg

j,x.= o;a; tjQ neúka SSPBVF fr‚iagrh lshjd Bg w∞< j

fojekshd ls%hd;aul fõ' tfy;a fojekshd f.ka m%Odkshdg o;a;

heùug wjYH;djla fkd ;snQ ksid m%Odkshdg ,enqKq ìgq fkd

i,ld y¯'

tfy;a fojeks wjia:dj ie,l+ úg m%Odkshdg fuka u

fojekshdg o yqjudre ls¯u i|yd o;a; ;sfnk neúka fofokd u

tajd ;uka f.a SSPBVF fr‚iagrj,g ,shhs' bkamiq SCK
fyj;a ld, iamkao 8la ckkh l< úg fofokd w;r tu o;a;

yqjudre ù wjika fõ' bkamiq SSPBV F fr‚iagr fofokd úiska

u lshjkq ,efí'

f;jeks wjia:dj ie,l+ úg fojekshd f.ka m%Odkshdg ,efnk

o;a; lshjk w;r m%Odkshd f.ka fojekshdg ,enqKq ìgq fkd

i,ld y˙' fï wdldrhg hjk fuka u ,efnk o;a; j,x.= ≤hs

≤kaùu i|yd úfYaI Wml%u Ndú; ls¯ug is≥ fõ' wm m%Odkshdg

fuka u fojekshd i|yd o f.dvkxjkq ,nk l%uf,aLj,g Bg

w∞< Wml%u we;+<;a l< hq;= h' SPI l%uh Ndú; fldg o;a;

yqjudrej lr.kakd wdldrh ms<sn|j o< wjfndaOhla fï jk úg

Tng ,efnkakg we;ehs wms Wml,amkh lruq'

ó<Ûg l< hq;af;a SPI l%uhg o;a; heùu i|yd

uhsfl%dfldkafg%da,r ilia lr.kakd wdldrh idlÉcd ls¯uhs' tfia

ilia lr.ekSu i|yd SSPSTAT yd SSPCON1 fr‚iagrj,g

iq≥iq w.hka ,súh hq;= fõ' SSPSTAT fr‚iagrfha idudkHfhka

SDI

MSB LSB SCK

m%Odk uhsfl%dfldkafg%da,rh fojeks uhsfl%dfldkafg%da,rh

SDC SDI

SDO

MSB LSBSCK

SPI Master SPI Slave

Serial Input Buffer
(SSPSR)

Shift register
(SSPSR)

Serial Input Buffer
(SSPBVF)

Shift register
(SSPSR)

;sfnk w.hka fjkia ls¯u w;HjYH fkd fõ' tfy;a

SSPCON1  fr‚iagrfha ìgq lsysmhla ilia l< hq;= fõ' tu

fr‚iagrfha miajeks ìgqj SSPEN (Synchronous Serial Port
Enable) f,i kï lr we;' tu ìgqj ;dr®lsl 1 njg m;a l<

hq;= h' túg SPI tallh ls%hdld¯ ;;a;ajhg m;a fõ' tys 0" 1"

2 iy 3 hk ìgq y;rg ,shk w.hka wkqj m%Odkshd o fojekshd

o tfukau SCK ld, iamkaoj, fõ.h o ;SrKh fõ' fuf,i

ilia lr.kakd wdldrh W∞yrKhla weiq˙ka úia;r ls¯ug

b†˙fha ° wms n,dfmdfrd;a;= fjuq'

SPI l%uh Ndú; fldg o;a; yqjudre lr.; yelafla

uhsfl%dfldkafg%da,r w;r muKla u fkd fõ' tkï m%Odkshd f,i

uhsfl%dfldkafg%da,rhla f.k fojekshd f,i EEPROM Ñmhla"

AID Converter Ñmhla tfia;a ke;skï LCD tallhla fyda

fjk;a m˙m:hla iïnkaO l< yels h'

ó<Ûg wm b†˙m;a lrk ksr®udKh ;+<ska cx.u ≥rl:k

LCD ;srhl wmg wjYH wl=re" rEm m%or®Ykh lr.kakd

wdldrh úia;r flfr®'
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