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;File name: lcm.asm
;VF#: Chris
;UL IZFRT A oM B R

; 1 LeM K TAER

; four_bit=0,LcM LA 8 i TAE, four bit=1 1cM A 4 i T A,
;#define four bit 0 ; LCM A 8 A AR
#define four bit 1 ; LCM L 4 f AT AR
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#include

ht48r30a-1.1inc

;LCM.INC for DV-16100NRB

LCM CLS EQU 01H
CURSOR_HOME EQU 02H
CURSOR_SR EQU 14H
CURSOR_SL EQU 10H
INCDD CG SHF C  EQU 06H
TURN ON DISP EQU OFH
LCD ON CSR OFF  EQU 0CH
lcm data equ pb
lcm data ctrl equ pbc
lcm ctrl equ pc
ctrl ctrl equ pcc

extern busy chk:near

extern delay:near

extern write char:near

extern snd cmd:near

; PORT B & XA LCM i I,

; PORT C %€ A LCM # il 1H o

;LCM Display Commands and control Signal name.

E equ 0
RW equ 1
RS equ 2
data .section 'data'
counO0 db ?
counl db ?
coun?2 db ?
msg db ?
tmp db ?
code .section at 0 'code'
ORG 00h
Jmp start
start:
clr lcm data ctrl
clr ctrl ctrl
clr lcm data
clr lcm ctrl

; FEFPEAT .
;X E ISR Huik.

s FEP AR

;K Lo o 8 IR .
;K Lo I 8 IR .
; LCM v 1 2% .

; LCM £l TS & .
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DISPLAY INIT:

LCM DELAY: PR IEI RERE, FHT oM £l
<;ov a,0ffh
mov counl, a
mov coun0, a
1p0:
sdz counl
Jmp 1p0
sdz counO0
Jmp 1p0

If four bit

mov a,28h ;4 P TAFRR R,
else

mov a,38h ; 8 P TAFM L
endif
call snd_cmd  PAT AR

MOV A, 04H
CALL DELAY

CMD_ SEQ:
If four bit
mov a,28h ;4 P TAFRR R
else
mov a,38h ;8 b TR,
endif
call snd_cmd ; AT A

MOV A, 04H
CALL DELAY

if four bit

mov a, 80h
else
mov a, 38h
endif
call snd_cmd ; PAT A

MOV A, 04H
CALL DELAY

call busy chk ; CALL" LIRS K AR
Mov a,lcm cls ;# LeM cLs #54T Acc.
call snd _cmd ; CALL" 54 "7,

MOV A, 04H
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CALL

call
mov
call
MOV
CALL

call

mov
call
MOV

DELAY

busy chk

a, TURN ON DISP
snd_cmd

A, 04H

DELAY

busy chk

a, INCDD_CG_SHF C

snd_cmd
A, 04H
DELAY

;¥ TURN ON DISP #E4 KT Acc.

;¥ INCDD_CG_SHF C {4 ¥ Acc.

addr of DD ram & shift
cursor to the right at
time of write to DD/CG

call

mov
call
MOV

CALL

call

clr

busy chk
a,lcm cls
snd_cmd
A, 04H
DELAY

busy chk
a,cursor_home
snd_cmd

A, 04H

DELAY

busy chk
tblp

;¥ cursor home R T ACC.

F AARIRENE % .

;initial display "HOLTEK 8 bit uC"

agn:
tabrdl msg
mov a,msg
mov tmp, a
mov a,24h
xorm  a,msg

;KM last page BRIGH|M)
s BRI T msg.
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sz msg ;R msg e N E.
Jmp agnl ;I msg#0, BkE agnl.
Jmp secn line ; IR msg=0,
; k% secn lines
agnl:
call busy chk
mov a, tmp
call write char ; CALL" 5¥l " F2 5.
inc tblp
jmp agn

secn_ line:

inc tblp ; BLERIREN I —
call busy chk
mov a, 0c0h ;55 A sk
call snd_cmd

call Dbusy chk

snd line:
tabrdl msg
mov a,msg
mov tmp, a
mov a,24h

xorm  a,msg

sz msg

jmp snd linl

mov a,lcd on csr off ;¥ 1lcd on csr off LM T ACC,
call snd_cmd

Jmp 1p
snd linl:
mov a, tmp

call write char
call Dbusy chk

inc tblp ; AR TRE N —
jmp snd line

lp:

; Jmp start
Jmp 1p

holtek tbl .section at 700h 'code' ;table at last page

htk tbl:

; dc 4800h,4£00h,4c00h,5400h,4500h,4b00h, 2000h, 3800h,2400h
;  dc 2000h,6200h,6900h,7400h,2000h, 7500h,4300h,2400h
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; dc 0048h,004£fh,004ch,0054h,0045h,004bh,0020h,0038h,0024h
;7 dc 0020h, 0062h,0069h,0074h,0020h,0075h,0043h,0024h
PER: BUME2ERIES

dc 0057h,0075h,0020h,004ah,0069h,006eh,0067h,0020h,0024h

dc 0020h, 004ah,0069%h,006eh,0067h,0020h,0020h,0020h,0024h

end

;File name: lcmglob.inc

;1E#&: Chris

F UL 2 AR R

lcm data equ rb
lcm data ctrl equ pbc
lcm ctrl equ pc
ctrl ctrl equ pcc
E equ

RW equ

RS equ 2

;File name: command.asm
;1E#&: Chris

P VIS [ o) V1 E i s o L SO ( B/ 117 St A =0 5t g Mol NS B T o L
P P EI[FR—A PROJECT 1o

; EFE LeM Y AR

;j four_bit=0,LcM LA 8 i TAE, four bit=1 1cM A 4 i T A,
;#define four bit 0 ; LCM A 8 A T AR
#define four bit 1 ; LCM L 4 AR T AR

; LCM command module begin at here
include ht48r30a-1.inc

include lcmglob.inc

public busy chk

public delay

public write char
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public snd cmd

scode .section 'code'
snd cmd:

if four bit

Mov dtmp, a

and a, 0f0h
endif
mov lcm data,a
clr lcm ctrl.rw
Clr lcm:ctrl.rs
set lcm ctrl.e
clr lcm ctrl.e

if four bit
swapa dtmp

and a,0f0h

mov lcm data,a

set lem ctrl.e

clr lcm ctrl.e
endif

ret
acode .section 'code'

busy chk:

set lcm data ctrl
clr lcm ctrl.rs
set lem ctrl.rw
set lcm ctrl.e
mov a,lcm data
if four bit

and a,0f0h

mov dtmp, a

set lcm ctrl.e

swapa lcm data

clr lcm ctrl.e

and a,0fh

or a,dtmp
endif

clr lcm ctrl.e

Sz acc.7

Jjmp busy chk

clr lcm ctrl.rw

;5 Lo #H R SRR

F IRy 4 AR

;¥ nibble 4 7N ACC.

¥ TOM PR B AR 1,
SRE SRR

; BIRA 5N LCM.

;B nibble 4 fifii A\ ACC.,

;¥ neM B B RS
; WHE LCM A TY ; BUSY #Ral.

;B neM Bl E ; T Acc.

;4 PR, K nibble B2 ACCo

; BHIK nibble A ACC,

PRANS A A

KA LoMMT RS .
S A AT IR A EE AR T S
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clr

lcm data ctrl

A AT IR, HOBRE nem Bl vk e

wcode .section

write char:

if
mov
and

endif
mov
clr
set
set

clr

if

four bit
dtmp, a
a,0f0h

lcm data,a
lcm ctrl.rw
lem ctrl.rs
lem ctrl.e

lem ctrl.e

four bit

swapa dtmp

and
mov
set
clr
endif

ret

a,0f0h
lcm data,a
lem ctrl.e

lem ctrl.e

dsec .section

dtmp db
dtmp2 db

?

?

code .section

delay:
mov
set

drep:
sdz
Jmp
sdz

jmp

ret

L

dtmp, a
dtmp2

dtmp2
drep
dtmp
drep
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AR 26T include N2, %€ X PORT B 24 LCM ¥ 1, 5 X PORT C & LCM 4
Ui, nllat define 54, 4 LCM FEIEgnih 4 785 8 A TAERE,

HIJEFEIR I LCM 23 B BT WAL . HR 2 800] 9 fE LCM AR - AR BEA T B4Rk . AR S48
T, M “START” 4, BATHIGHALIIRET . MK HD44780 }itk, & F—PMaoHEis 45 =
I LEIR ] . X EP % LCM_DELAY 27 IEH . LCM S8l fb 2 1, A& R A LCM & B 7E
BUSY JIRZ. 1] LCM FIHE4 75 4K I HD44780 & L HIF5 415 . LCM.INC g LT 283 F 4R
%o fEM LCM HF54 201, NG A LCM & & 4b7E BUSY 7. BUSY CHK F&/7 1 si7E Tt
200 LCM ANE BUSY R JE, A RelEuRfLi e LCM. K218 R ASCI A A7 TEUERE 7 M i )
— L, R AR A EEfE A ACC, AR5 FIH WRITE_CHAR #2871 LCM 587

RS, R'W K E ESEMERE:

RS [R'W

Operation

Write instruction code

Read busy flag & address counter

Write data

e

Read data




