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MICROCONTROLLERS
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PIC 16F84(A)
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LCD (Liquid Crystal Display) ms<sn|j miq.sh ,sms

lsysmfhka b†˙m;a l< lreKq mokï fldgf.k PIC 16F84
(A) uhsfl%dfldkafg%da,rhlska 16×2 LCD tallhla Odjkh

ls˙ug w∞< l%uf,aLh fuys ° úia;r flfr®'

rEm igyk wxl 1 uÛska w∞< l%uf,aLh b†˙m;a fldg we;'

fuu l%uf,ah ilia fldg we;af;a LCD tallhg w∞< uQ,sl

ilials¯ï is≥ fldg bkamiqj 'Hello' hk jpkh m%or®Ykh

flfrk wdldrhg jk w;r Hello fjkqjg Tng leue;s fjk;a

´kE u jpkhla jqj o m%or®Ykh lr.; yels h' ta i|yd

l%uf,aLfha iqΩ iqΩ fjkialï is≥ l< hq;= fõ' l%uf,aLh

f.dvkxjd we;s wdldrh ≤lafjk my; úia;rh fyd¢ka wjfndaO

lr.;a úg tu fjkialï is≥ l< hq;= wdldrh Tng myiqfjka

u f;areï.; yels jkq we;'

iqmqre≥ m˙† l%uf,aLfha uq,ska u we;af;a wmg wjYH jk

fr‚iagr yd tajdfha msysgqï wxl y∫kajd°uls' bkamiqj

CounterL yd CounterH f,i úp,Hhka folla y∫kajd °

we;' fï ish,a, MPLAB uD≥ldx.hg ,nd fok Wmfoia

(Compiler Directives) fõ' uhsfl%dfldkafg%da,rh ls%hd;aul úh

hq;= wdldrh ≤lafjk Wmfoia fyj;a Instructions ,nd we;af;a

bka miqj h'

ta hgf;a uq,ska u wmg wjYH jk A yd N f;dgqm<j,a

(PORTA, PORTB) m%;s∞k f,i ilia lr we;' PORTBys

RB0-RB7 w.% fhd∞ .efkkqfha uhsfl%dfldkafg%da,rfha isg LCD
tallhg o;a; yd Wmfoia ìgq ,nd °ug jk w;r PORTAys

RA0, RA1 yd RA2 w.% ms<sfj<ska E, R/W iy RS hk

md,l ix« ,nd°ug fhd∞f.k we;' 9'3 ,smsfha i|yka m˙m:

igyk n,kak'

tf,i A yd B f;dgqm<j,a ilia ls¯fuka miqj is≥ l<

hq;af;a LCD tallhg w∞< uQ,sl ilials˙ï is≥ ls¯uhs' ta wkqj

uq,ska u Function Set hgf;a 2 Line mode yd 5×8 dots
f,i wl=re fma<s .Kk yd wl=rl m%udKh ilia lr we;' jeä

úia;r i|yd 9'4 ,smsh n,kak' Clrf PORTA Wmfoig wkqj

RS, R/W yd Enable md,l ix« ;dr®lsl §0¶ f,i ilia

fldg we;' bkamiq movlw b' 00111000' Wmfoi uÛska w∞<

ìgq ieleiau W fr‚iagrhg f.k movwf PORTB Wmfoi

uÛska tu ìgq ieleiau PORTB f;dgqm<g fyj;a RB0-RB7
w.% fj; ,nd ° we;' tfia l< miq tu Wmfoia ìgq LCD
tallfha D0-D7 w.% fj; ,efí'

LCD tallh ;=<g tu ìgq ,nd°u i|yd E fyj;a Enable
md,l ix«j 0V isg 5Vg f.k bkamiq kej;;a 0V
;;a;ajhg m;a l< hq;= h' fuh fjda,aàh;d iamkaohla f,i

ie,lsh yels h' LCD tallh ;=<g o;a; fyda Wmfoia ìgq

,nd.kakd iEuúg u fuu fjda,aáh;d iamkaoh ckkh l< hq;=

ksid Bg w∞< Wmfoia lsysmh f.dkq fldg Pulse kue;s Wmfoia

f.dkqjla ilia fldg we;' ta wkqj tu fjda,aàh;d iamkaoh

wjYH iEu úgl u Call pulse Wmfoi fhd∞f.k w∞< Wmfoia

f.dkqjg f.dia th ls%hd;aul ls¯fuka LCD tallh ;=<g o;a;

,nd†h yels h' ks;r wjYH jk Wmfoia tf,i tl f.dkqjlg

ilia l< úg l%uf,aLfha m%udKh l=vd jk w;r f;areï .ekSug

o myiq fõ'

Function Setg miqj is≥ l< hq;= ilia ls¯u Display
ON/OFF Control fõ' ta hgf;a Display ON Cursor ON
iy Blink ON f,i ilia ls¯ug w∞< ìgq ieleiau W
fr‚iagrhg f.k bkamiqj PORTB fj; fhduqlr we;' bkamiqj

Call pulse hgf;a tu Wmfoia ìgq LCD tallh ;=<g

,nd.ekSug w∞< fjdaàh;d iamkaoh ckkh lr we;' bkamiqj

Display clear hgf;a we;s Wmfoia uÛska wod< ìgq ieleiau

olajd we;' LCD tallhg tu Wmfoia ls%hd;aul ls¯ug hïlsis

ld,hla wjYH jk neúka Delayms keue;s Wmfoia f.dkqjg

f.dia w∞< ld, mudj ,ndf.k we;' ta i|yd Call Delayms
Wmfoi fhd∞ f.k we;'

bkamiqj Entrymode Set hgf;a Increment mode hkak

f;dardf.k we;' tkï LCD tallfhys ≤kg ,shù we;s wl=rg

miqj ol=◊ka B<Û wl=r ,shfjk f,i ilia ls¯u h'

fï jk úg LCD tallh ksis m˙† ls%hd;aul ùug w∞<

uQ,sl ilia ls¯ï ish,a, is≥ lr wjika fõ' tu ksid B<Ûg

l< hq;af;a m%or®Ykh ls¯ug wjYH o;a; LCD tallhg ,nd

°u h' m%or®Ykh úh hq;= fma<sh yd ia:dkh ,nd °u i|yd Set
DRAM Address hgf;a we;s Wmfoia lsysmh fhd∞f.k we;'

fuys ° m<uqjk fma<shg w∞< msysgqï wxl 0 isg 15 olajd jk

w;r fojk fma<shg w∞< mssysgqï wxl 64 isg 79 olajd fõ'

wdrïNl wl=r ,shfjk ia:dkh 0 f,i fuys ° ,nd ° we;'

bkamiqj Write Data to the LCD hk igykg miqj we;s

Wmfoiaj,ska flfrkqfha Hello hk wl=re ms<sfj<ska LCD
tallhg ,nd °u h' fuys ° wms ,nd fok fyda m%or®Ykh l<

hq;= o;a; neúka RSys w.h ;dr®lsl 1 úh hq;= h' bsf
PORTA,2 uÛska th is≥ lr we;' movlw 'H' Wmfoi uÛska

H wl=r W fr‚iagrhg f.k miqj th movwf PORTB
Wmfoi fhd∞f.k PORTB fj;g fhduq lr we;' bkamiqj Call
pulse uÛska tu o;a; ìgq LCD tallh ;=<g .ekSug w∞<

fjda,aàh;d iamkaoh ckkh lr we;'

E, L, L iy 0 hk wl=re i|yd o by; úia;r l<

ls%hdj,sh u is≥ lr we;s nj w∞< Wmfoia lsysmh ks¯CIKh

ls¯fuka Tng meye†,s jkq we;' wjidk jYfhka we;s Loop
goto Loop hk Wmfoi ksrka;rfhka ls%hd;aul fõ' fï

wjia:dj jk úg LCD ;srh u; Hello hk jpkh †ia jkq

we;' LCD ms<sn|j f.k wd úia;rh ñka wjika fõ'

fuu ,sms fm< ;=<ska wms úiska W;aidy .kq ,enqfõ

uhsfl%dfldkafg%da,r ms<sn|j Wkka≥jla olajk mdGl Tng

uhsfl%dfldkafg%da,r ms<sn| uQ,sl ≤kqula ,nd °ug h' fï olajd

m< lr we;s ,sms ;=<ska wdOqkslhl=g ;ksj u uhsfl%dfldkafg%da,r

ms<sn| ie,lsh hq;= ≤kqula ,nd.; yels fj;ehs wms úYajdi

lruq' uhsfl%dfldkafg%da,r ms<sn|j úia;r l< hq;= ;j;a lreKq

iEfyk m%udKhka ;snqK o tajd ;rula ixlSr®K neúka ,sms fm<

b†˙hg f.k hdug fmr mdGl Tn f.a m%;spdr ms<sn|j

wjOdkh fhduq ls¯ug wms woyia lf<uq'

wm úiska b†˙m;a lrk ,o yd b†˙m;a ls¯ug hk ;rula

ixlSr®K lreKq mdGl Tng flfia .%yKh jkafka ≤ hs hkak

≤k.ekSu fuys wruqK h' tu ksid fuu ,sms fm< ms<sn|j Tn

f.a woyia yd fhdackd my; ≤lafjk ,smskhg fhduq lrk fuka

b,a,d isáuq'

fuf;la m< l< ,smsj, idrdxYhla ,nk i;sfha m< fõ'
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;*****Define Registers*****
STATUS equ 03h
PORTA equ 05h
PORTB equ 06h
TRISA equ 85h
TRISB equ 86h

;*****Define Variables*****
CounterL equ 20h ;Loop counter Low
CounterH equ 21h ;Loop counter High

;*****PORT Initialization*****
bsf STATUS,5 ;Switch to Bank 1
clrf TRISA ;PORT A output
clrf TRISB ;PORT B output
bcf STATUS,5 ;Switch to Bank 0
call DelaymS

;*****Function set*****
clrf PORTA ;RS=0 R/W=0 E=0
movlw b 00111000’ ;2 line mode
movwf PORTB
call Pulse ;Enable pulse

;*****Display ON/OFF Control*****
movlw b 00001111’ ;Display, cursor
movwf PORTB ;and Blink ON
call Pulse ;Enable pulse

;*****Display Clear*****
movlw b 00000001’ ;Display Clear
movwf PORTB
call Pulse ;Enable pulse
call DelaymS ;Time to clear

;*****Entry mode set*****
movlw b 00000110’ ;Increment mode
movwf PORTB
call Pulse ;Enable pulse

;*****Set thr DRAM address*****
movlw b 10000000’ ;Address=0
movwf PORTB
call Pulse ;Enable pulse

;*****Write Data to the LCD*****
bsf PORTA,2 ;For data RS=1
movlw H ;Letter H
movwf PORTB
call Pulse ;Enable pulse
movlw E ;Letter E
movwf PORTB
call Pulse ;Enable pulse
movlw L ;Letter L
movwf PORTB
call Pulse ;Enable pulse
movlw L ;Letter L
movwf PORTB
call Pulse ;Enable pulse
movlw O ;Letter O
movwf PORTB
call Pulse ;Enable pulse

;**Main Loop**
Loop goto Loop ;Loop forever

;****Small Delay in micro seconds****
DelayuS decfsz CounterL,1

goto DelayuS
return

;****Small Delay in milli seconds****
DelaymS decfsz CounterL,1

goto DelaymS
decfsz CounterH,1
goto DelaymS ;Small Delay (mS)
return

;****Generate the Enable pulse****
Pulse bsf PORTA,0 ;E=1

call DelayuS
bcf PORTA,0 ;E=0
call DelayuS
return

end
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