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ABSTRACT . i
Nowadays,convenience and speed in working ar? important
things for human. 5o there ére a lot of projects and:researches
for responding these demands.
This project is also one +that maké convenience
in controlling of electrical equipments in homes. This
system consists of these ¢quipments controlled moéules

(terminals), sensor wmodule, and control modules. :There are

two ways to control equipwents. by control +the controlled
‘

modu le directly or control pass any controlled module. Each
control module can control all controlled module on

the systen. i
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NETWORK CONTROLLER
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1.2 RS-485
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Port1Bit0 |1 P10 vee 40 | +5V 1
\:
+ Portl _Bit 112 PLI (ADO)PI.0 39 | Port 0 BitO ;‘i
) (Address/Datz 0)
PortlBit2 | 3 P12 (AD1)PJ.] 38 | PortOBit)
{Address/Data 1)
PortiBit3 |4 P13 (AD2)PD.2 37 | Port O Bit 2 |
. (Address/Data 2}
Port1Bit4 | 5 Pl1.4 ' (AD3)P3.3 36 | PortOBit3
| ' . ' {(Address/Data 3)
Pot1BitS | 6 P15 (AD4)P0.4 35 | Port 0 Bit 4
" (Address/Data 4)
Port 1 Bit 6 7 Plé6 (AD5)PO.5 34 | PortOBit S
' {Address/Data 5)
Port1Bit7 | 8 P17 ’ (AD6)PO.6 33 | PortOBit6
' {Address/Data 6)
Resetinput { 3 RST (AD7)P0.7 32 | PortOBit7
(Address/Data 7)
. Port 38it0 | 10 P3.0(RXD) (Vepl/EA 31 | External Enable
(Receive Data) {EPROM Programming Voltage)*
Pot3Bit1l | 11 P3.1(TXD) . (PROG)ALE 30 | Address Latch Enable ,
(XMIT Data) : {EPROM Program Pulse)
, Port3Bit2 | 12 P3.2(INTO) . PSEN 29 | Program Store Enable
(interrupt O) J
Port3Bit3 |13 P3.30NT1) " (A15)P2.7 28 | Port2Bit7
(Interrupt 1) (Address 15)
Port3Bit4 | 14 pP3.4(TO) (A14)P2.6 27 | Port 2 Bit6
{Timer O Input) (Address 14)
Port3Bit 5 | 15 P3.5(T1) (A13)P2.5 26 | Port 2Bit5
(Timer 1 Input) (Address 13)
Porl38it6 | 16 P3.6(WR) (A12)P2.4 25 | Pon2Bit4 g ‘
(Write Strobe) (Aodress 12) |
Port3Bit7 | 17 P3.7(RD) {A11)P2.3 24 { Por12Bit3 '
(Read Strobe) (Address 1 1)
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, (Agdress 10) |
Crystal Input 1 19 XTAL) (AP2 1 22 | Pert 28111
. . (Agdress 9)
Ground | 20 Vss (ABYP2 0 21 | Port 2610
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FIGURE 2.12 Timer 1 and Timer 0 Operation Modes
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$ R REREEERERERSORR RO R RO
1 ¥¥¥EE% PROGRAM FOR CONTROLLER (C1.ASM) $¥¥%

R TP P e s R Y RS S e R PR e S p e

tar equ 37h
flag equ 00h
flags equ Otih

add_con equ 02h
state equ 30h
addr equ 3th

b_addr equ 32h

key equ 33h
cursonr equ 34h
status equ. 35h

| zero equ 00h
one equ Oth
left equ Oah
right equ Obh
down equ Och
up equ Odh
address equ Oeh
clear equ 0fh
oryg GO0OOhQ

clr flagdgs

mov scon, #0cOh tset scon mode 3

mov tmod, #20h

mov thi,#0fdh 1set baud rate = 89600
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setbh trl

mov state,#01lh
mov cursor,#01h
mov addr,#01h
mov b_addr,#01h
acall init_1lcd
acall show_dat
mov a,#40h

acall doto

main? clr add_con
acall poll
mov a,state
cjne a,#01h,chande
jb add_con,change
acall show_dat
changet acall keydown
acall delaya

sjmp main

routine polling

-e

poll: mov r2,#20h sthe amount of polled DTE = 32

poll2:s setb th8 s1set Sth bit Ffor target address
seth p3.7
mov a,r sbardet address

sl mov tar,a H
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53¢

r00:

rOl:

r02:

r03:

r04:

acall sdata

acall delay

clr th8
mov a,#0ffh
acall sdata

acall delay

jh flags,writel

mov a,#0fh
mov rQ,a

acall sdata

setb ren
clr p3.7

acall rcdata

lcall rcdata

acall rcdata

mov a,#$40h
add a,tar
mov r0O,a
l1call rcdata
mov @rQ,a

acall delay

dinz r2.,poll2

ssend tardget address

scldar 9th Dbitb

tmaster address

$send

sHave

sread

1 send

{set

source address

data Lo send ?

command = #0fh

read command

recieve enahle

smaster address

sslave addrass {2.>
s command 48
tread status 4>

1store status

__82_-
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or status to



ret

writel mov a,tar

cjne a,addr,s3 1ib's queue 7
mov rQ,#0f0h
mov a,r0

acall sdata

acall delay

mov a,status 1send status
acall sdata
clr flags

sjmp ro00 150 back bto recieve

sdatat mov shuf,a
jnb ti,%
clr &i

ret

rcdatat mov rl,#04h

rcdatals mov r3,#0cdh

rcdata2: jh ri,normal
djnz r3,rcdata?
djnz ri,rcdatal
mov a,r2
cjne a,addr,oh
acall discon
seth add_con
sjmp oh
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normhal:? clr ri
mov a,sbhuf

oh: reb

subroutine display 'disconnect’

dis%on: push acc
mov a,#40h
acall goto
mov a,#58h 1574
acall putch
acall putch
acall putch
acall putch
acall putch
acall putch
acall putch
acall putch
pop acc

ret

subroutine KEYDOWN

-e

for check any key(s) down

-.

keydown: mov a,#00h
mov r0,#00h sclr rO
mov a,#0c3h
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anl a,p3
orl a,#3ch

mov p3d,a

setbh pl.0
clr pt.3
mov rQ,nd
mov a,r0
orl a,#0c3h
cpl a

jnz have

seth pt.3
clr pl.2
mov r0O,p3
mov a,r(0
orl a,#0c3h
cpl a

jnz have

seth pl.2
clr pt.1t
mov r0O,p3
mov a,ro0
orl a,#0c3dh
cpl a

jnz have

setbh pl.1t

sout 0 to p! for scan row0
sinput all key to ro

sstore all key Ho A

“tto PIXXXX1L

tA = FFh if all keys up tnow OOh

1if any key(s) down to have for ret,

tout 0 Lo pt for scan rowl
tinput 31l key ta r0

sstore all key to A

$jto 1L1XXXX11

+A = FFh if all keys up :now 00h

3if any key(s) down to have for ret

sout 0 to p! for scan row2
sinput all key to rO
$store all key to A

jto 11XXXX1!

tA = FFh if all keys up tnow 0OOh

1if any key(s) down to have for ret,
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have:

haved:

vendit:

ones:

lefts:

lefi{:

clr pl.o0 sout, O to pt for scan rowd

mov r0O,p3d sinpub all key to r0
mov a,r0 tstore all key to A
orl a,#0c3h tto LIXXXX1L

cpl a sA = FFh if all keys

jnz have3d

ret

acall convert
acall vendit

ret

mov r3,key
cjne r3d,#zero,ones
acall d_0_1 tkey ©

ret
cjne r3d,#one,lefts
acall d_0_1 tkey 1

ret

cjne r3,fleft,rights

up tneow 00h

mov a,state 1 10th key is left key

cjne a, #0lh,leftl yif state = 1
MmOV a,cursor

cjne a,#01h,left?2 yif cursor = |
mov a3,#47h

acall goto

mov cursor,#08h

ret
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left2: mov a,cursor

dec s s update cursor

-e

mov cursor,d

add a,#3fh

acall goto { move cursor
ret
' “
rights: cjne r3,#right,downs
mov a,state t11lst key is right key
cjne a,#0th,rightt 3if state = |

mov a,cursor
cjne a,#08h,right2 sif cursor = 8
mov a,#40h
acall goto
mov cursor,#01

rightt: ret

rigﬁtZ: inc cursor supdate cursor
mov a,cursor
add a,#3fh
acall goto

ret

downs cine r3,#down,ups sl2nd key is dec key
mov a,shtate
cjne a,#01lh,0k ’ sif state = 1
mov r7,addr
cjne r7,#01,bb1
mov addr,#32
sjmp tt2
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ttl:

tt2e

ok:

ups?

3

tt4a:

okl:

addrs:

clears:

cleant

dec addr
anall show_dat

ret

cjne rd,#fup,addrs
mov a,state

cjne a,#01h,o0kl
mov r7,addr

cjne r7,#32,443
mov addr,#01

sjmp tt4

inc addr

acall show_dat

ret

cjne rd,#address,clears tif key = f#address

mov state,#02h
mov a,#00h

acall doto

ret

cjne r3,#clear,digit
mov 3,state

cine a,#0lh,clean
mev addr,b_addr
mov a,addr

dacall show_dat

mov state,#01h

ret

117 store current address that

tdisplay to LCD

113nd key is inc key

taddr store nurrent address thal

tdisplay, to LCD

(14th)

(15th)

sif key = #fclear

s load back-up addr.
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digit:

digo:

dot:

digd:

mov a,state

cjne a,#03h,dig! 3if state = 3
mov a,key

add a,#30h

acall putch

mov a,addr

add a,key

clr ¢

mov addr,a smew addr, value

add a,#0d0Oh 1if old a >= 20h, then carry = 1
jnc dOt

mov state,#0Zh
mov 3,#00h

acall goto

ret

mov state,#{Olh
acall show_dat
ret

cjne a,#02h,dig2
mov a,key sfirst digit of new address
add a,#30h

acall putch

mov b_addr,addr

mov a,key 3
mov b,#0ah schange decimal to hex
mul ab sak¥b -> a (low) ,b-(high)

mov addr,a

-e

mov shate,#03h

ret
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do1_2:

write!

d_statl:

mov a,shtate

cjne a,#01h,d_statl
mov a,key

add a,#%30h

acall putch

mov a,cursor

cjne a,#8,d01_2
mov cursor,#0

inc cursor

MOV a,cursor

add a,#3fh

acall goto

mov a,key

cjne a,#00h,dl
mov ri,#11111101D
acall find_a

anl a,r2

sjmp write

mov rl,#00000010h
acall find_a

orl a,r2

mov @r0,a

mov status,a

seth flags

ret

cjne a,#02h,dig0

sjmp digll

13 = 'C' or 't

sput new status hit

$if cursor = 3

scursor = 0

tupdate cursor

imov cursor Lo new localion

sreturn skbatus to R2Z

$1R2 contains status of default addr.

sreturn status to R2

supdate status in memory

1store status in Ltemp memory(name




find_at wmov a,addr

add a,#40h sadd with base in memory

mov rO,a

mov a,@rQ

mov raz,sa istatus valus of defaultbt addr.

mov a,rl {R1 = 00000001 or 11111110

mov ré4,cursor scursor is a3 count value to rotate
rotate: rr a irotate R1  for update display

djnz rd,rotate

ret
§ o e e
H subrout ine CONVERT
H for convert key to numberkey O0-F and check for multikey down
e S el s
convertt: clr a

clr flag sassume that key hit is valid

row:

mov h,#OfT7H
mov r0,#00h
mov r2,#00h

mov r3,3#00h

mov a,h
anl a.#0fh
mov ril,a
mov rO,pl
push 0eOh

mov a,r0

-

we

out O 4o pl on rowd ¢ origin row

sclear rQ for in-output

tclear r2 ¢ maxinmum = 4

clear r3 : for store number of mult

check each row

in port! for change low byte
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nohave!

havel:

zeros:

one0?

anl

orl

mov

pop

mov

mov

anl

orl

mov

mov

mov

orl

mov

cjne rl,#0ffh,havel

mov

rr a

mov

inc

cjne r2,#04h,row

sjmp

mov

cjne rl,#0fbh,onel

mov
inc

sjmp

cjne ri,#0f7h.two0

a,4$0f0h
a,rl
ro,a

OeOh

pt,r0
a,#0c3h
a,pd
a,#03ch
p3,a
rl,pd
a,rl
a,#0c3h

ri,a

a,b

h,a

ra

Chéok

rd,b

r5,#00h

r3

check

H > and r0Q,0f0h

H > or rO,rl

sout 0 to port!l for check each row

sout XX1111XX Lo port3d as input

tinput port 3 to rl

sto TIXXXX11

tkeydown in ri

$if have key down to zero for check
$shift 1 bit for next row

s count numhbher of row

tcheck untill number of row = 4

tg0 to check multikeys down 7

trd4 store row {hat have keydown

sA = 00

tcount mulbikey down
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two0:

threeO:

loop:

check:?

bad1:

good:

xyl1l0:

xy20¢

xy30:

mov r5,#01h
inc r3

sjmp check

tA = 01

sycount multikey down

cjne r!,#0efh,threeQ

mov r5,#02h
inc r3
sjmp check
mov r5,#03h
inc r3
inc r2
mov ;,b
rr a
mov b,a
cjne r2,#04h,row
cjne r3,#01h,bad!
sjmp good
1jmp bad
cjne r4,#0f7h,rowl
cjne r5,#00h,xy10
mov key,#07h
sjmp back?2
cjne r5,#0th,xy20
mov key,#08h
sjmp back2
cjne r5,#02h,xy30
mov key,#09h
sjmp hack2
mov key,#0fh

sjmp back2

sA = 02

scount multikey down

tA = 03
tcount multikey down

jcount number of row

sshift t bit for next row

tcheck untill number of row = 4

$if have mulbtikey -> bad

yif not row0 -> g§o rowtl
$if not columnO

snumber of key = 7

3if not columnl

snumber of key = 8

$if not column?2

snumber of key = 9

H
-

ynumber of key
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rowl:

xyltl:

Xy21:s

Xxydl:

rowzt

xyl2a:

xXy22:

Xy32:

row3d:

cjne r4,#0fbh,row2
cjne r5,#00h,xyl1l
mov key,#04h

sjmp back2

cine r5,#01h,xy21
mov key,#05h

sjmp back?2

cjne r5,#02h,zy31
mov key,#OGh

sjmp back2

mov key,#0eh

sjmp back?2

cjne r4,#0fdh,rowd
cjne r5,#00h,xy12
mov key,#01lh

sjmp back?2

cjne r5,#01h,xy22
mov key,#02h

sjmp back2

cjne r5,#02h,xy32
mov key, #03h

sjmp back?2

mov key,#0dh

sjmp back?2

cjne r5,#00h,xyt3
mov key, #00h

sjmp back?2

¥

]
¥

]
’

]
1

.
t

.
L]

1

(3
*

.
¢

.
b

.
*

»
]

if not rowl -> do

if nob columnO

number of key =

.

if not columnl

number of key =

if not column?2

number of key

H

number of key

i

4

5

if not row2 -> so

if not colummnO

number of key =

if not columnl

number of key =

if not columnd

number of key

snumber of key =

.
$

if not columnO

snumber of key
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Xxyld: cjne r5,#01h,xy23 $4if not columnl

mov key,#0ah tnunmber of key = 14
sjmp hack?2

xy23: cjne r5,#02h,xy33 s if not columm?2
mov key,#0bh snumber of key = h

sjmp back?2

H
G

xy33: mov key,#0ch ynumber of key
sjmp hack?
had: seth flag

hack?2: ret

subroutine delay

delays: mov r4,#0ffh
delayal: mov r5,#60h
delaya?2: nop
nop
nop
nop
nop
djnz r5,delaya?
djnz rd4,delayst ‘

ret

subroutine inc_dec

show_dat tmaov a,#00h



datas:

low:

hight:

ready:

acall goto
acall show_add
mov a,addr

add a,#40h
mov r0,a

mov a,@r0

push 0OeOh

mov a,#40h
acall #oto

pop 0eOh

mov r6,#00h
rlic a

jc hight

push 0e(Oh

mov a,#30h
acall putch
pop OeOh

inc rb6

cjne r6,#08h,data
sjmp ready
push OeOh

mov a,$#3Llh
acall putch
pop 0OeOh

inc r6G

cjne r6,#08h,data
smov a8,#47h
sacall goto

mov a,cursor

sreal address on RAM

1store data in address 60+r7 to 8

sshift cursor to position address 40

4count bhits for shifting

sascii O equal 30h

sdisplay O to LCD

o
1
e

yshift bit until r

tascii | equal 31h

sdisplay | to LCD

yshift bit until r6 = 8
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i
2

add a,#3fh

acall goto ymove cursor to default position

ret

subroutine show_add

show_add:tmov a,addr
acall h_to_d
swap a shigh byte
anl a,#0fh
acall ascii
acall putch sdisplay hight bytbke
mov a,addr 1 low hyte
acall h_to_d
anl a,#0fh

acall ascii

acall putch sdisplay low bhyte
ret
- rouvtine for change hex address to dac for show_add ---

r
h_to_d: mov b,#0ah
div ab sa/b -> a(result) ,h(remainder)
swap a
add a,b

ret
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delayO:
delay?2:

delay3d:

home

nop
seth pl.6 tEN_pulse
nop

nop

nop

nop

nop

clr pt.6

nop

nop

ret

push acc

clr pt.4

clr ptl.5

mov a,#0th
movx @dptr,a
acall epulse
mov r2,#0ffh
mov r3,#01h
nop

dinz r3,delay3
djnz r2,delay?2
pop acc

ret

push acc
clr pt.4
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}
show_cunr:

hide_cur:

goto!

cir pt.5
mov a,#2 i function
movx @dptr,a

acall epulse

acall delay

pop acc

ret

push acc

clr pt.4

clr pt.5
mov a,#0eh
movx @dptr,a

acall epulse

pop acc
ret
push acc

mov a,flilh
acall goto
pop acc
ret

clr pt.4d

clr pt.5
push acc
orl a,#80h

movx @dptr,a

acall delay

-e
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jfunction set DD RAM addr



putch?

\ delay!?

delayl:

|

ascii? inc a

acall epulse
acall delay
acall delay
pop acc

ret

setbh pl.4
clr pt.>5
movx @dptr,a
acall epulse
acall delay

ret

mov r0,#030h
djnz rO,delayt

ret

move a,@a+pc

ret
db
db
db
db
‘ db
db
db
db

db

30h

31h

32h

ddh

34h

35h

36h

d7h

d8h
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db 3Sh i 9

db 41h !

db 42h i

db 43h e

dh 44h 3 d

db 45h ie

db 46h i f
§ T e e e e
init_lcd: mov rQ,#70 iwait more than 15 ws
pointo: ‘mov ri,#0ffh
pointl: djnz rl,pointl

dinz r0,point0

clr pt.4 s+ RS=0
clr pl.5 s R/W=0Q
mov a,id3ch

movx @dptr,a

acall epulse

mov rQ, #20 swaibt more than 4 ms
point3d: mov ri,#0ffh
point4d: djnz rl.pointd

djnz rO,point3
mov a,$#3ch
movx @dptr,a

acall epulse

mov rQ,#120 ywait. more than 0.1 ms
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point2:

djnz r0,point2
mov a,#3ch
movx @dptr,a
acall epulse

acall delayb

mov a,#3ch jfunction set
movx @dptr,s
acall epulse

acall delayhb

mov 4,#8 sdisplay OFF
movx @dptr,a
acall epulse

acall delayb

mov a,#0eh sdisplay ON

movx @dptr,a

‘acall epulse

‘acall delayh

mov a,#6 tentry mode set
movx @dptr,a
acall epulse

acall delayb

mov a,#01
movx @dptr,a
acall epulse
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acall delayhb

disp_ON: mov a,#0eh
movx @dptr,a

acall epulse

ret
§ e e e e o+ et e e
} delayh
fmmmmeeee - A Ho-RI - M S NP8 AL NN
delayb: mov rQ0,#30 swaib more than 15 ms
poinFOO: mov ri,#0ffh
point0l: djnz rl,point0Ol

djnz r0,point00

ret

end
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3 RO R EREE R RO R

PR PROGRAM FOR DTE (DTE.ASM) HE S SR e
e 2R R P e T PO S PP I E IR B RS RE DR FSTE LTS T TN
status equ 40h
address equ 41h
command equ 42h
org 0000
clr p3.5 ienable ship interface
clr tb8
mov status,#00h sstore oubtput status

mov a,status

movx @dptr,a syoutput Lo LED
mov scon,#0F0h iseb scon mode 3, ren, sm2

mov tmod, #20h

mov thil,#0fdh yset bauvd rate = 9600
seth tri

mov ie,#90Nh senable sarial port inter-
clr p3.4 senable to read dipswitch
mov a,ptl sread address dte

cpl a

mov address,a
setbh p3.4

main sjmp ¥etkey

R e U VS Se e em ke e mn s 4 em me ee e e
A

rovtine polling-detection

-e

org 23h

FaY
—_—
s

rOis acall rcdata sslave address
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rQ2:

r03d:

clr sm2

acall rcdata

mov réd,a

acall rcdatsa

mov command, 3

cjne a,#0fh,writel

s00:

s32¢

rat_in?

writel:

mov a,rs
acall saata

acall delay

mov a,#0ffh
acall sdata

acall delay

mov a,command

acall sdata
acall delay
mov a,status
acall sdata
clr p3.5
sath smd

ret i

mov a,command

ssbore tardgel address in

sirecieve master address

tstore mastor address in

iread command <3>

sstore command in RS

smaster address

tsend target address <1>

sslave address

™
N

ssend source address <

isend command

sread status

~
w
N/

send sbatus

~106~
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rQ2:

rod:

mov ri,a

clr sm2

acall rcdata

mov rd,a

acall rcdata

mov command,a

cjne a,#0fh,writel

s00:

528

[y
w

s321

ret__int

writetl:

setb p3.5
mov a,r4
acall sdata

acall delay

mov a,#0ffh
acall sdata

acall delay

mov a,command
acall sdata
acall delay
mov a.sﬁatus
acall sdats
clr p3.5

seth sm2

ret. i

mov a,command

tsbore btardel address

srecieve mashber

tstore mastor address

jread command

1store command

imaster address

in

address

<3

N
'

in RS

in

tsend bLargebt address <>

sslave address

isend source address

s send command

tread status

1send status

~106-
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3

cjne a,#0Ff0h,sQ0

acall rcdata
mov status.a
movx @dptr.,a

sjmp s00

rcdata jnb
clr
mov

ret,

sdata: mov
Jnb
clr

ret

tlelay: mov
i

ri,$

a,shbuf

sbuf,a

i ¥

ti

r6,#050h

delayl: dinz rG,delayt

bounce
next
newkey
flag
dgetkey?

scani

equ

equ

equ

equ.

32h

T0h

00h

mov pl,#0f1Th

acall keydown

Jz

acall convert

yseb port 1 as input

tkeydown look for any key down

3if a=0 then no key down
sconvert return flag set

~107-
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wait:?

jhc flag,scan
mov newkey,a
mov a,ftbounce
acall softime
acall keydown
JjJz scan
acall convert

jbec flag,scan

cjne a,newkey,scan

acall vendit
acall keydown
Jnz wait

mov a,inexti
acall softime
acall keydown
jnz wait

sjmp scan

1if flag = 1 (invalid) goto scan

sstore key

-e

swait for 20 wms

scee if A key is still down

s+ if not down then must scau kuy
ssee if key is still valid

sif flag = 1| (invalid) gobo scan
scheck for equal

scall for display

snow wait for all keydown to

[e]

swaib until]l a2 = 0 , kay all up

swailb 50d ms and see if all sLill

scontinute untill keys are up
sloop untill keys up for 50d ms

s get next key

keydown:

mov a,pl
cpl a

ret

1$et state of pl keys to r0O
18 = ffh if all keys up

sif A nmot 00 then at least one

convert:?

clr flag
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zZero:

one?

twos

three:

four:

five:

sixs

seven:

check:?

dgood:

clr a

mov 1r3,#00h

mov ri,ptl

cjne rl,#0feh,one
mov a,#0feh

inc r3

cjne rl,#0fdh,two
mov a,#0fdh

inc r3

cjne rt,#0fbh,three
mov a,#0fbh

inc r3

cjne rt,#0f7h, four
mov a,#0f7h

inc r3

cjne ri,#0efh,five
mov a, #0efh

inc r3

cjne rt1,#0dfh,six
mov a,#0dfh

inc r3

cjne rl,#0bfh,seven
mov 8, #0bfh

inc r3

cjne r!,#07fh,check
mov a,#07fh

inc r3

cjne r3,#01h,bad
ret
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had: seth flag

softimet: push 07h
push acc
orl a,b
cjne a,#00h,o0k
pop acc
sjmp done
ok: poOp 4acc
t,imer: mov r7,#0ech
onemil: nop
nop
nop
nop
djnz r7,onemil
nop
djnz acc,timer
cjne a,b,bdown
sjmp done
bdown: dec b
sjmp timer
done: pop OT7h

ret
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1 procedure vendit

s

vendit: cpl a sonly one bit of A is |, others
mov r6,3a $copy A Lo RG
anl a,status tA = 00h, if that bit (old state)

cjne a,00h,0off
mov a,rb

orl a,status iseb LED bit OFF to ON

sjmp new_st

off: mov a,rb6
cpl a tonly one bit of A is O
anl a,status 1set LED bit ON tLo OFF
new_stt mov status,sa tmov r7,a 1save LED status in
movx @dptr,a jout new stalus to LED ‘
ret
eﬁd -
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$ R RSOOSR OO Ok

1 F¥E¥E%%E  PROGRAM FOR CARD ON P

C (CARD.ASH) KRIHEEX

LR R ERREREOO R RRERERORE SRR

flag oqu

flags 2qu

. wr_stat equ
addr equ

tar equ

" status equ
command equ

addr?2 equ

org 0000R

ajmp start

org 0003h
clr p3.7
mov a,pl

seth p3.7

jb flag,write
mov 2lh,a

jb Ofh,discon

Jjb Oeh,write_

anl a,t#t1fh
w_send? add a,#60h
‘mov rQ,s

mov a,@rQ

send? mov pl,a

00h

Oth

30h

3th

32h

33h

34h

_inl

in
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irecieve command and addr

s from pc

12nd byte of write comn

command check discomnmect

twrite command

{read status from memory

1send stalus of each dte



clr p3.5
setbbh p3.5

reti

discon:! anl a,#03h
add a,#26h
mov ri,a
mov a,@rl
sjmp send

write_in: anl a,##1fh
mov addr,a
seth flag
simp w_send

write_inl: mov wr_stat,a iy keep status that be write
clr flag
sebtb flags
inc a

sjmp send

shart: clr flag
clr flags
mov scon, #0cOh 1set. scon mode 3

mov tmod, #20h

mov thl,#0fdh yset baud rate = 8600
setb trt
clr ri

che_mast: mov r0,#04h

che _mast 1 mov ri,#0c4h
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che_mast2:s

mains

set_in

slave?

jb riyslave
djnz rl,che_mast?2

dinz rO,che_mast!

seth ex0
clr it0
seth es
acall poll
acall wait
acall wait

sjmp set_in

clr ri

clr rb8

jJnb rh8,%
mov a,shbuf
cjne a,#31,slave
clr ri

jnb ri,%
clr ri

jnb ri,%
clr ri

mov a,#00h
acall sdata
acall delay
mov 8,#31h
acall sbhuf
acall delay
mov a,i#81lh
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5218

rQo0:

acall sdata
acall delay

sjmp main

mov rZ,#teh
seth th8
setb p3.6
mov a,r?2
mov tar,a

acall sdata

acall delay

clr ths

mov 3,#0ffh

acall sdatsas

acall delay

jh flags,writel

mov a,#0fh

mov rQ0,a

acall sdata

setbh ren

{the amount of poulled DTE = 32

iset 9th bit for tardget address

ttLarget address

.
]

V)
—
A\

ssend tardet address

sclear 8th bhit
smaster address

1send source address (2>

{Have data to send 7

sread command = #O0fh or status to

tsend read command {3>

sset recieve enable
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rot:

rQ02:

: ro3d:

rO4:

clr p3.6

acall rcdata imaster address <1
icall rcdata tslave address {27
acall rcdata $ command <3>

mov a, #60h

add a,tar

mov r0O,a

lcall rcdata tread sbtalus <4>
mov @rQ0,a tstore status

acall delay

djnz r2,poll2

mov a,25h
rrc a

mov 28h,a
mov a,24h
rrc a

mov 28h;a
mov a,23h
rrc a

mov 27h,a
mov a,22h
rrc 4

mov 26h,a
acall to_write
ret
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writel:

sdatas

rcdata:

rcdatals

rcdata2:

mov

cjne a,addr,sd

mov

mov

a,tar

r0,#0f0h

a,ro

acall sdata

acall delay

mov

a,wr_stat

acall sdata

clr

flags

sjmp r00

mov
jnb
clr

ret

mov

mov

add
mov

inc

mov

mov

sbuf,a

Li$

a,ra
b,#08h
ab
a,#22h
ri,a

b

r4,#04h

r3,#0c4h

jb riynormal

djnz r3,rcdata?2

djnz rid,rcdatsl

sit's queue ?

ssend status

sg0 back to recieve
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mov a,#7fh
shiF}l: rl a

djnz b,shiftt

anl a,@ri

mov @rl,a

sjmp oh

normal: mov a,#80h
shift2: rl a
djnz h,shift2
orl a,@rl
mov @rl,a
clr ri

mov a,shuf

oht ret

delay: mov r0,#02ah

delayt: dijnz r0,delayl
ret

waitbt? mov ro,#0ffh

waitis mov ri,#0ffh

wait2: dinz ri,wait2

djnz rO,waitl

ret

to_write! setb thB8
settb p3d.o
mov a,#32h 1dce addr.
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loopl:

loop2:!

out

acall sdata
acall delay
clr %h8

mov a,#31h
acall sdata
acall delay
mov a,#35h
acall sdata
acall delay

clr p3.6

setb ren

mov r4,i#04h
mov r3,#0cdh
jb ri,out
djnz r3,lcop2
djnz rd4,loopl
ret

jnb ri, ¢

cir ri

jnb ri,$

mov a,sguf
mov command,a
clr ri

Jnb ri,$

mov a,shuf
mov addr2,a
clr ri

mov a,command

saddress for read/write
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cjne a,#0f0h,read ywrite command

jnb ri,%

mov a,shuf istatus for writing
clr ri

mov status,a’

ppa: setbh th8 1set 9th bit for target address
setbh p3.6
mov a,addr?2 stbarget address

ssl¢ acall sdata tsend target address <12

acall delay

clr +h8 sclear 8th bit
s562¢ mov a,#31h smaster address
acall sdata ssend source address <22

acall delay
ss3¢ mov a,#0f0h swrite command
acall sdata ssend read command {3 D=t
acall delay
554t mov a,status sstatus for writing
acall sdata

acall delay

rrQ! selb ren tset recieve enahble
clr p3.6

rril:s acall rcedata smaster address <i>

rrat lcall rcdata islave address {2>

rrd: acall rcdata $ command {3>

rréd: mov a,#60h

add a,addr?2
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mov rQg,sa
lcall rcdats iread stakus <4>
mov @rQ0,a ystore siatus

acall delay

read:? setb p3.o6
mov a,#60h
add a,addr2
mov rQ0,a
mov a,@r0
mov shuf,a tsend status Lo dce (read)
acall sdata
acall delay
clr p3.6
ret

end

~122~-



on

U

THANRTULATOY PC

Tdsun
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/R R REER R REEORRRRRRERERR RO RO,
FRREEEREREREEEE PROGRAM FOR PC RRRRRREELBOEOLUREE

R EEEE R RO REEREREOOER RO RS/

#indlude<dos.h>
fincludedlstdio.h>
#include <time,h>

#include{conio.h>

int addr=1 , flag=0 , cursor=l}

char ch 3

unsigned char command , status{32] , temp_stat;
unsigned char b}

intk xx , yy %

uns igned char connect{2304];

main()

unsigned char disconO}
int {,v.hs

clrser();

slide()s

poll();

for(i=1;i<=30;i++)
{

if((i % 8) == 1)

discon0 = connectl{0IC(i-1)/81:
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h = b << 13
if((discon0 & h) 1= 0)

display(i)

else
{
v = (i/17)%40 + 1 3
h = (i%l7)y + Ci/t7) %

gotoxy(v,hl}
printf("%2d XXXXXXXX",1)3

}

for(ss)

poll();
delay(200);

check_key()}

poll()

unsigned char data_out , disconO,disconl , temp ,temp_w;
intk,h.‘/;13

register unsigned char b = 1}

for(k=03k<=33k++)

_xz pe



~n

data_out = 128 + k;
outportb(535,data_outi;
delay(1);
connect[ 13kl = inporth(535)%
3
for(k=13k<=303 k-++)
{

if(¢k % 8) == 1)

discon = connect{O0IL(k-1)/81%

disconl = connect[110(k~1)/81%

h = 13
else
b = b < 13
if((disconl & h) != 0)
{

if(flag==1 &% k==addr)

command = 643
else

command = 32;
data_out = command + k}

outporth(535,data_out);
delay(1)}

temp = inporth(535);
if(temp '= statuslkl)

{

~126-~




outportb(535,data_out )3
delay(1l)}

temp = inporth(535);

3
if(temp !'= statuslkl)
{
status{k]l = temp:
display(k);
} .

if (command==64)
{
outporth(535,temp_stat)
delay(t)
temp_w = inporth(535);

flag = 03

else if((discon0 % b} !=

v = (k/17)%40 + 1 3

(k%17) + (k/17) 3

I

h
gotoxy(v,h)

printf("%2d XXXXXXXX", k)

for(1=031<43 1++)
connect{01L1]1 = connectl

gotoxy (XX,yy)}

0)

110113
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check_key ()
{
while(kbhit ()),
|
{
ch = getch()}
switch(ch)

{ case '0': zero(); hreaky

case '1': one()} breaks
case 75
{

if(cursor==1)
cursor = 83

else
cursor=cursor-1;

slide()

break;

{

if(cursor==8)
cursor = 1

else
cursor=cursaor+i;
slide();
brealk}

}

case 80: down(); hreak;

case T2t up()}
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}
3
up()
{
int x , ¥ 3
if(addr==1)
addr = 303
else
addr = addr - 13
slide();
3
down()
{
if(addr==30)
addr = 1}
else
; addr = addr + 1}
slide()
3
slide()
{
xXx =

!

f

Yy

1]

(addr#%17)

gotboxy(xx,yy)}

(addr/17)%40 + 5 + cursor;

+ (addr/17) 3
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zerof)

{
int i
unsigned char and_zero = 128}
putch('0')}
temp_stat = statuslfaddrls
for(i=t1ii < cursorji++)
and_zero = and_zero >> 13
if(cursor==8)
cursor = 1%
else
cursor = cursor + 13
slide()}
and_zero = “(and_zero)}
temp_stat = (temp_stat & and_zero);
flag = 13
3
one()
{
unsigned char or_one = 1283
int j3

putch('}1')}
temp_stat = statusladdrl;

for(j=t1j}j < cursor;j++)

or_one = or_one »> 13

if(cursor==8)
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cursor = 1}
else
cursor = cursor + 1}
slide()
temp_stat = (temp_stab | or_onel;

flag = 13

display(posit)

int, posit}

int

X

v Y e 13

r‘e:g‘,ister intk a , b = 128

X

y

il

(posit/17)%40+13

(posithl7)+(posit/17);

dgotoxy(x,y)}

printf("%2d",posit)}

x +

G

]
s

gotoxy(x,y)}

a = statuslpositls

if(a&b)
putch('1')}}

else

pubtch('0');

for(i=13i<=Tyi++)

h =

if(a%h)

putch('1{')};
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else
pubch('0*);

3
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