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Experiment MCL-02: LCD Module
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1. n3psmeuiiamesndenlusunsy MPLAB dnsunisifeulusunsuniwiueawuudnay WinPIC800 d1msunis
Juiinlusunsuasiululaspeulnsaass
2. idestufiniusunsuaslululasreulnsaaes ETT EMPIC V2.0 wey power supply wazaneilousofiuinios
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PIC MCU 16F628A
Crystal Oscillator 4.0 MHz.
Ceramic capacitor 30 pF x 2
Digital Experiment Box
2 Lines, 16 Character/Line LCD Module
Potentiometer 10K
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NaNN1591197U89 LCD Module
LCD Module %finfadnuse (Alphanumeric LCD) il Hitachi HD44780 1u controller agiindnnsidendulunisniunu
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Pin No. Symbol Description Level Function
1 VSS Ground ” Ground
2 VDD Power Supply - +5V seffuussuliides +5v
3 VO LCD Contrast - - sefuusuiiausuauduvesnsuantka
a4 RS Register Select H/L RS = 0 unsfindaiu3danmeasdnds (nstruction Register)
RS = 1 . Jun1sindeiuidamesdoya (Data Register)
5 R/W Read/Write H/L RAW = 0 manefisieantsliendeyaluds LCD Tuga
R/W = 1 winefisdosnisenudeyaann LCD luga
6 E Enable H, H->L Enable Signal
7-14 DBO-DB7 Data Bus H/L Data Bus Line
15 A Back Light A - Tnluaserinadoamtiee +5v (@ m3uguiiil Back Light)
16 K Back Light K - Tuasainadesiinigs 0V (dmiuguiil Back Light)

lidmhee LCD asuanwmaldnussiinviendisnusseussiniau tnedldazdewihnsdiiduiie initialize ¢
controller Tgndpsnaunazldau delindnnisaweludl
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LI N GRIRE dmfumsuiusaraes LCD module azdslufly Command Register w936 controller
= deyaiazddiluusinguuniiee LCD awdsluds Data Register w3s controller
Ingdayaszdatluds controller Wuvdeyay1eu DBO-DBT %a;:ﬂ%mmmﬁ%Lﬁaﬂeiaawﬁzyzmmlé’ﬁq 8 L (8-bit
mode)daarldifins 4 1 (d-bit mode) Alé usaedadlirmdudie initialize § LCD controller Iigndias

(99910 LCD controller axfiszaznamevaussdids duglienaazidonisnisemaniuzain controller iilo
asvdsuAIIndonvas controller lunsfiassusduwaluils wieoraagldiinisvae (delay) nisderdadludh
controller Whulumudormunmananily dusunsneaesiiasdennisdeudewu 4 bit deidunsdsendn 1O
99 PIC uazl¥8n1svaonsdsdaitelilaidosnueuanuzvesn RAW viiliannsld 10 ulsn

Lﬁmmﬂmﬁwﬁwaa LCD controller Hvun 8 U Lm'maL%amiaﬁﬂdmﬁmmmﬁm 4 On ﬁqﬁu%mﬁwﬁqLLay‘ﬁaua
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Code Execution Time
(max) (when T, or
Instruction RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Description Tasc I8 270 kHz)
Clear 0 0 0 0 0 0 0 0 0 1 Clears enfire display and
display sets DDRAM address 0 in
address counter.

Return 0 0 0 0 0 0 0 0 1 —  Sets DDRAM address 0 in 1.52 ms
home address counter. Also

returns display from being
shifted to original position.
DDRAM contents remain

unchanged.
Enfry 0 0 0 0 0 0 0 1 o s Sets cursor move direction 37 us
mode set and specifies display shift.

These operations are
performed during data write

and read.
Display ] 0 0 0 0 0 1 D - B Sets entire display {D) onfoff, 37 us
on/off cursor on/off (C), and
control hlinking of cursor position

character (B).
Cursoror 0 0 0 0 0 1 S/C RL — —  Moves cursor and shifts 3T us
display display without changing
shift DDRAM contents.
Function 0 0 0 0 1 OL N F — —  Sets interface data length 3T us
sel (DL}, numkber of display lines

(M}, and character font {F).

VD =1: Increment

D =0: Decremeant

S  =1: Accompanies display shift
S/C =1:. Display shift

S/C =0: Cursor move

R/IL =1: 3hift to the right

RIL =0: Shift to the left

DL =1: 3hits, DL=0: 4 hits

M =1 Zlines, N=0: 1line

F =1 5=10dots. F=0: 5«8 dots
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2. Yousaziualusunsunmuweawuuaneluilly MPLAB

list p=16£628

#include <pl6f628.inc>
#define RS PORTA, 0
#define E PORTA, 1

COM equ 0x20 ;LCD Command storage
DAT equ 0x21 ;LCD Data storage
countl equ 0x22
countz2 equ 0x23
count3 equ 0x24
org 0x000
movlw 0x07
movwf  CMCON ;Turn comparator off
call init lcd
movlw "e" ;Send char "A" to LCD
call wr_data ;write data to LCD
movlw "o"
call wr_data
movlw "E"
call wr_ data
goto $ ;halt

init lcd ;**** Initialize LCD ***xx*

banksel TRISA ;bank 1

movlw 0x00

movwif TRISA ;PortA = output
movwif TRISB ;PortB = output
banksel PORTA ;bank 0

clrf PORTA
clrf PORTB
call delay

movlw b'00110011" ;Set LCD status

call wr_ins ;write command to LCD
movlw b'00110010"' ;Set LCD status

call wr_ins

movlw b'00101000"' ;4-bit mode, 2 lines, 5x7 char
call wr_ins

movlw b'00001100"' ;turn on LCD, cursor off
call wr_ins

movlw b'00000110°' ;entry mode, incr addr
call wr_ins

movlw b'00000001" ;clear DDRAM

call wr_ins

return



wr_ins ;****% WRITE COMMAND to LCD **x*x*x*

bcf RS ;RS =0
bsf E ;E =1
movwf  COM ;get parameter from W
andlw 0xf0 ;mask low nibble
movwif PORTB ;send to LCD
call enable ;enable LCD
swapf COM,W ;swap low-high nibble
andlw 0xf0 ;mask low nibble
movwif PORTB ;send to LCD
call enable ;enable LCD
return

wr_data j¥**%* WRITE DATA TO LCD ****xx*
bsf RS ;RS =1
bsf E ;E =1
movwf DAT ;get parameter from W
andlw 0xf0 ;mask low nibble
movwif PORTB ;send to LCD
call enable
swapf  DAT,W ;swap low-high nibble
andlw 0xf0 ;mask low nibble
movwif PORTB
call enable
return

enable ;**** generate LCD enable signal ***
bcf E ;E =0
call delay
bsf E ;E =1
return

delay ;**** delay subroutine ****
movlw .50 ;W = 50 (decimal)
movwif countl

loopl clrf count2

loop2 decfsz count2 ;inner loop

goto loop2
decfsz countl
goto loopl
return

end

3. 91115 download hex file Alaanduneuy 1 aslululasreulnsaaes
4. YAEBUNISTNULAYEINANISLERINAUY LCD
5. 9auAu source code dmsuldilu library dwsunisnaaesdely Adeddnisuansauuas LCD
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