Onboard LCD driver: hardware
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Onboard LCD driver: hardware
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Onboard LCD driver: AO and Al
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Onboard LCD driver: Registers MAP

memory mapped I/0

Gata memory 0x0000- 0x0003

0x0000 lcd command write

0x0001 lcd data write

Dx0002 led command read

Dx0003 led data read

0x0100 | GeTOlL A0=0 conmmand r eg.
0%0200 | GPIOZ AO=1 data register
0x03200 A1:O VWI te

expansion i/o space

u&@ﬁgﬁﬁw Alzl read
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Onboard LCD: Enable signal
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Onboard LCD: Bus Timing
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PLD Decoder: GAL16V8D

GAL16V8D
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PLD Assembler: OPALjr

Logi ¢ Equati on

JEDEC Fil e
OPALjr

Nat 1 onal Sem conduct or Corp.
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GAL Programmer: GALBlast

B GALBlast M[=] E3
File GAL Tepe Port Help

Port: |LPT1: 0378 j Type: | GAL1GVS j Write PES

Load JEDEC Read GAL Verify GAL SECURITY

Save JEDEC Wite GAL Eraze GAL ERASE ALL

GAL16YS j

EQMH2JED - Boolean Equations to JEDEC file assembler [Ve
Copyright [c] National Semiconductor Corporation 1990-199
Aszsembled from "D:ACS2EVBYA0DAB0515BC_EQN". Datk: 5

MOTE PINS a15:1 1d:2 wi-3 a8:4 a9:5 al10:6 rs232:7 1485
MOTE PINS rom_ce:12 ram_ce:13 ram_oe: 14 rom_oe:15 lcc
MOTE PINS gpio2:-18 rxd:-19*

NHOTE GALMODE SMALL=

QF2194=QP207F 0"

L0000

111111t nminnmionioiiiiis

L0256

111111ttt
1Tttt

4 | ]
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GAL Programmer: GALBlast

PC runs
GALBI ast

FEie GAL Iype Pot Hep

Pot: [LPT1: 0378 ¥]| Type: [GALIGVE =] | Wiite PES

Lood UEDEC | _Read GAL | _Veriy GAL | _SECURITY

Sovo JEDEC | Wit GAL | _Erase GAL | ERASE ALL

- Boolean Equations to JEDEC file assembler

AL
1 (Ve
n:wy..qm (c) National Semiconductor Corporation 1990-139]
sembled from “D:\C52EVBY3\0180515BC EON". Da: 5|

orE Pins A151 142 w3 o4 035 o105 182327 15
INOTE PINS rom._ce:12 ram_ce:13 ram._oe:14 rom_oe:15 lcq
NOTE PINS opid-18 15

NOTE GALODE SALL"

-

IO T
e T

K1 |

LPT Port
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GAL Programmer: GALBlast

About
g___E GALBlast Manfred Winterhoff
Yerzion 1.6 Geschw.-S5choll-Hing 17
Copynght 2 1998-2001 J8444 Wolfsburg
mawin{@gmx_net Germany

Thiz program 12 freeware. Uze at your own nsk. Mo feez may be
charged on diztnibuting. See accompanying help hile for details.

verzsion availlable at:

http: //www_geocities. com/mwinterhoff
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PLD Equation for 8051SBC

8051SBC PLD Equati on

Menory and |/ O decoder for 8051
Si ngl e Board Conput er

Wchit Sirichote,
kswchit@mtl.ac.th

VMay 1, 2003

PLD. Lattice GAL16V8D
CH P 8051SBC GAL16V8
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PLD Equation: pin designation

=2 wr =3 a8=4 a9%=5
rs232=7 rs485=8 psen=9
romce=12

| nput pi nNs

ram ce=13 ram oe=14 rom oe=1
| cd_e=16 gpi 0l=17 gpi 02=18
d=19
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PLD Equations:

EQUATI ONS

ramoe = rd * psen
rxd = rs232 * rs485
romce = alb

ramce = /[alb

rom oe = psen

/[lcd e =rd * w + a8 + a9 + alo

+ alb
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JEDEC File: 8051sbc.jed

GAL16V8

EQN2JED - Bool ean Equations to JEDEC file assenbl er (Version
V101)

Copyright (c) National Sem conductor Corporation 1990-1993
Assenbl ed from " D:\ C52EVBV3\ O 8051SBC. EQN'. Date: 5-1-103
*

NOTE PINS al5:1 rd:2 w:3 a8:4 a9:5 al0:6 rs232:7 rs485:8
psen: 9*

NOTE PINS romce: 12 ramce: 13 ramoe: 14 romoe: 15 I cd e: 16
gpi 0l: 17*

NOTE PI' NS gpi 02: 18 rxd: 19*

NOTE GALMODE SMALL*

QF2194* QP20* FO*

L0000

11111211112211112111211011101111111*

L0256

1111111101111121111212111211112111112
11111111121111011112111112111112111112
1111111112121112101111112111112111112
1101111112111112171112211711121111211112
01111121111122112211122112121112121*

L0512
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LCD Programming Model:

0001 02 0304 0506 07 08 09 OA 0B OC OD OE OF
404142 4344 4546 47 48 49 4A 4B 4C 4D 4E 4F

Locati on of display
characters 16x2 |1 nes

L Applied Physics
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LCD Programming Model:

command wite register=
command read register =
data wite register =
data read register =

\&Dﬁnplied Physics

O000H
0001H
0002H
O003H

KMITL
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LCD Programming Model:

elnitialize LCD for our
appl 1 cati ons,

e set address for ASCI| code to
be | oaded i nto LCD display
RAM

e wilite ASCII| code,
r Aut 0 | ncr enent
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LCD Programming: LCD’s Registers

. LCD driver for 8051SBC
BUSY EQU 80H

, LCD s registers are napped
. Into external data nenory

conmmand wite EQU 0000H

data_write EQU 0001H

command_r eac EQU 0002H

data_read EQU 0003H
, Applied Physics
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LCD Programming: Busy Flag

;walt until LCD busy bit clear
LcdReady: PUSH ACC

MOV DPTR, #command r ead
?ready: MOVX A @PTR

JB ACC. 7, ?r eady

POP ACC

RET
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LCD Programming: command write

. wite command to LCD
. LCD conmmand write:
CALL LcdReady
MOV DPTR, #command write
MOVX @PTR, A
RET
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LCD Programming: command write

RWAL) \ /
RS(A0) \ /
E / AN

DO- D7 X Regi ster A X

A= command or | ocati on
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LCD Programming: location

Command = cl ear screen, set
| ocatl on, cursor, set npbde

0001 02 0304 0506 07 08 09 OA 0B OC OD OE OF
4041424344 4546 47 48 49 4A 4B 4C 4D 4E 4F
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LCD Programming: data write

QA

LCD data wite: PUSH DPL

pplied Physics

KMITL

PUSH DPH

CALL LcdReady

MOV DPTR, #data wite
MOVX @PTR, A

POP DPH

POP DPL

RET
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LCD Programming: data write

Addr ess= 0001l

RWAL) \ /
RS(A0) / N\
E / N\

DO- D7 X Regi ster A X

A= ASCI| code
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LCD Programming: putch lcd

. wite ASCI| code to LCD at

, current position

entry: A

putch | cd: CALL LcdReady
CALL LCD data wite
RET
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LCD Programming: putch lcd

., send_string
. entry: DPTR
send string: MOVX A @PTR
CINE A, #0, send _stringl
RET
send stringl: CALL LCD data wite
| NC DPTR
JMP send string
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LCD Programming: init LCD

| ni t Lcd:

QA

pplied Physics
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MOV A, #38H

CALL LCD command wite
MOV A, #0CH

CALL LCD command wite
CALL clr screen
MOV A #00H ; A
MOV B, #00H ; B
CALL goto Xxy
RET

Y
X
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LCD Programming: lcd.asm

mal n:

QA
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call 1nitlcd

nov dptr, #hel |l o
call send string
nov a, #1

nov b, #0

call goto Xxy

nov dptr, #sawasdee
call send string

] NP _noni tor
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LCD Programming: init LCD

hel | o: DB ' 8051SBC V1.0',0

sawasdee:

8051SBC V1.0
Sawasdee peopl e

Downl oad | cd driver and

\&»ﬂ

sampl e program from ny
cl ass and | ab page

pplied Physics

DB ' Sawasdee people', O
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