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ABSTRACT

This project use the computer to control appliances that
are used in the houses automatically. That is we install the
advanced program and use the on/off appliance when it is requried
within one week. It is controlled by passing AC line.On the other
hand , it can detect the man is in the room with infrared sensor.
For on/of; the lamp.

The center of this project is an equipment , called a semi-
conductor. It arranges all the works , called a single chip micro
computer. Moreover ., 1t has the load connection unit and infrared

sensor unit which is important as well.
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CLR ¢ cC=o0 1
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CPL bit bit = .NOT.bit 1
Jc rel Jump if C = 1 2
JNC rel Jump if ¢ = 0 2
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JBC Dbit,rel Jump if bit = 1;CLR bit 2
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Liun17L FauineT on n3a off sania LCD gnt?ﬂn?ﬁiwa load

Hay situ

ij ’ 4
8 um‘zmuqunﬂ Laﬂ—aﬂ THaaAINTN1I8NaN Sensor LHBANNT

LFan1¥Weniu SENSOR

4 y Y, e 4
LﬁuTﬂﬁun1un?ﬁ User NIN1T64L281%1%01 TunTant 3antddentu

SETTIME
b %) . o :&,
19 User anuaIniun1TagLIanazudavaanan LCD

. 4 (¥ 1] . or L} 1 -y 1]
i mian¥uai13nn Keyboard Taasafiaarlitniin 8 uazlainiiu o

< . < 4 do e
gnL1&p1ﬁTﬂﬂ din #9a7UTUNTUAUNTUAIIN
- ~ g . ) 4 4 -~
wdaviuaania LCD gntsan?ﬁTmﬂ din 1aTUTUNTUAUNLARIIN
Fuaan1ga9t2a182Tuv3n Keyboard wasudavaanaa LCD
- ' g <l & o <
FUATINITANE IR IUIN NTRIUWINAINN Keyboard uarudgasnansa LCD

< . ' 4 . v - . 3 .
vidunigurdngInnvuala 16 @1 iagd1q9 .db (define byte)



select:

tfback:

cutout:

A7
4. [ Y [T | -t v - <} -
navualInaunRINIE L IanTUTunTNaanuL UL dusue ASCII av

display buffer (address #40h-4fh)
[Y) < t
TaTMIn1TNa Keyboard wazinuatay kbd

f VR | E. ] v
1a?uun11nmﬁu [CLS] w%ia [RET] nwﬁu [CLS] gnna3z set

#n19¢ bit 7 1unIv

5ua121n Keyboard Tagiafiaa1{ddninn 59 uarsaniuai #00 &8

<4 .
gﬂsiﬂﬂ?ﬁTmﬂ mosin
r (¥ - 4 v w ﬁ
nifava1aitandavaInTu’In Keyboard “ut utangﬁuaunn

. < o] 4 4
ﬂwnﬁﬁnﬂanaaqnmq TunTant Jantddenty CUTOUT



48
. [ . 41
ﬂﬂ““%ﬂ“ﬂ?ﬂﬂ?ﬂﬂ?ﬂﬂﬂﬂuﬂﬂuasqﬂﬂimﬂﬂi 4|
1. PROGRAM MONITOR (EPROM #2764)
' . v

“ugRIINIITYTUNTHAIUAN U1 8K  byte i address agn 0000h §9
1FFFh
2. USER PROGRAM (#6116)

] . lA'J )
wudﬂﬂ11NQ1§ﬂ§an18uannuﬁm 2k byte i address agn 2000h 04 27FFh
[ » J u X J
AuHIUITNLAY  USER PROGRAM 1@ 1 TUsunsugsazidiuan 2017 byte (7eth)
d'. :j llxd <

1% USER PROGRAM A17LAUATHY ON/OFF 1 adv3si¥iuan 4 byte LAYUL IR0
#2TunazuIniuni1s ON 2 byte F2TuamasuIniuni1gd OFF 2 byte Load
number 1-8 #91a 1 @39 Load number 9-24 #91& 4 a549  @9iiu Load i

(¥ ar . ar UXAI . 3 -
24 ®7  FIMTUANTRINIU 1 TUITTIWUNAUIEAIINTT 288 byte way N9 7 Ju’sx

wid 4 Y %) - &
THWUNHUIEATIINITININUR 2016 byte uazasid 1 byte FmTuni19aT2aLda214
q ' ] ¢ v N

USER PROGRAM #M9aldTadud18as1a8aa i

] < [~4 c}
uAarya 4 byte ANITL AV L YB

hour code ]— ON

min code

hour code ]~ OFF

min code



Program number 1
t %) [ (] ]
- byte 1 1¥@9231¥@9138 USER PROGRAM w7atai
’ d w
- - byte 2-5 LﬂUﬁﬂEaﬂﬂﬂ Load number 1

< w
- byte 6-9 Lnunaganav Load number 2

Supanas { - byte 30-33 1 uﬁaganaq Load number 8

apayY Load number 9

e

3

n

e w
- byte 34-49 LnuMd

[~

fn

- byte 50-85

=
=2
=
el
)
=2
[s4]
'
o
o]
3
o
=
=
=]
onl
9]
=
[
o

¥

o
- -~ byte 274-289 Lﬂuﬁﬂganﬂﬂ Load number 24

-

o

v

- - byte 1730-1733 tnunadanay Load number 1

n

|

- byte 1734-1737 Lﬂunaﬂanae Load number 2

' < w
MULFAIT T - byte 1758-1761 Lnunaganaq Load number 8
< »
- byte 1762-1777 Lﬂunaﬂanaq Load number 9
c
n

- byte 1778-1793 | uﬁaﬂanaq Load number 10

< w
- - byte 2002-2017 inudayanay Load number 24



3. DOT MATRIX LCD MODULE (#HD 44780)

tiu LCD mute 5x7 dot 1uIu 16 §aEn¥T

s 4 v v N
unuqqﬂn1mnﬁﬂuan1m1ﬂamsemqu

command . equ
readbusy .equ
writedata .equ

Readdata .equ

50

FrurTatd utatann19de6n

0e0cOh ; Read/Write register

0eOclh ;3 Read busy flag and Address

O0eOc2h 3 Write Character

0e0c3h ;3 Read data from DDRAM

4. EXTERNAL PORT (#8255)

- [y ) v @ .
Lﬁu PORT A1auanni INPUT/OUTPUT 3 PORT #u19aMldvulaTanaavavan

] 4 v o -1
ll“u\ﬁ}ﬂﬂ TUA18UINTATAIRNTIAIY

porta . equ
porth . equ
portc . equ
control .equ

0e0eOh ; INPUT PORT (5u feed back)

0eOelh ;3 OUTPUT PORT (1atalfeau)

0eOc2h 3 OUTPUT PORT (#e¥qm sl Load)

OeOc3h

ﬂ?UQNﬂ111§Gﬁu PORT h4v 3

ANBUENITIENUIBA NI NI TUA IMNUIRY

equate sec 30h
equate min 31h
equate hour 32h
equ%te day 33h

equate newsm 34h
35h
36h
37h
38h
3%h
3ah
3bh

(1]

timer buffer
timer buffer
timer buffer
timer buffer

UBNFAIIEAUIUA

1
2

3

4
P}
n

WR¥AUNINTAY set bit 7,0

timer input buffer 1

timer input buffer 2

timer input buffer 3

timer input buffer 4

timer input buffer 5

timer input buffer 6

timer input buffer 7

] sec
]' min
] hour

day



‘equate
equate
equate
equate
equate

equate

equate
equate
eéquate
equate
equate
equate
equate
equate
equate
equate
equate

equate

fnday
spday
kbd
pno
prld
bf1ld

hcon
mcon
hcoff
mcof f
sri
sr2
sr3
sr4
sr5
sr6
sr7

sr8

3ch
3dh
3eh

" 3fh

40h
41h
42h
43h
44h
45h
46h
47h
48h
49h
4ah
4bh
4ch
4dh
4eh
4fh
50h
51h
52h
53h
54h
55h
56h
57h
58h
59h

e

5

viuTuau User favua + 1414 userdata
iuTunan User Anue ] WAy scan
keyboard buffer

Lﬁudﬂ Program number

\fiy Load number @1u User fnua 1114 scan
LAY Load number nau User Anua I suserdata
input buffer 1 18Y Load number

input buffer 2 ]

data input buffer 1 > hour code on

data input buffer 2 > minute code on

data input buffer 3 > hour code off

data input buffer 4 > minute code off
sensor 1 -
sensor 2
sensor 3
sensor

< ] -
sensor N1TR933LHAdN1I88Y  Sensor UARERD

(<> BN ) B N

' <4 .
sensor uasqsﬂnamﬂﬂqnguﬂnﬂu main program

qq

sensor

sensor 8 -
display buffer 1
display buffer 2
display buffer 3
display buffer 4
display buffer 5
display buffer ¢
display buffer 7
display buffer 8
display buffer 9

display buffer 10

ug | VY
L 98 w9t 1819y controller u



5ah
5bh
5ch
5dh
S5eh
5fh
60h
61h
62h
63h
64h
65h
66h
67h
68h
69h
6ah
6bh
6ch
6dh
6eh
6fh
70h
71h
72h
73h
74h
75h
76h
77h

”

L]

display
display
display
display
display
display

load
load
load
load
load
load
load
load
load
load
load
load
load
load
load
load
load
load
load
load
load
load
load
load

bhuffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer
buffer

buffer
buffer
buffer
buffer
buffer

1
2

10
11
12
13
14
15
186
17
18
19
20
21
22
23

24

e ~N o U s~ w

52

buffer i1

12
13
14
15

16

v o .
- Tdinudn19e on/off navivaa




hd (3 -y 4
HIN 1IN UNEITYTUN T UNAUL AR T

Keyboard Interrupt routine

Timer Interrupt routine

Main

Initial Program -

Run Program

53

naavi 2180

5 < A
in17139n7999% Function

N1914A18 Function

< P
b ﬂgﬂtiﬂﬂ

NO

UN1989 Run Program

N1IIUAY

#0172 Sensor




Initial Program

Start

Set register : psw = 00h,sp = 10h

A 4

Set Port 8255 Mode O
M Port A Lﬁu Input

Port C iilu Output WAETHAN #00

N

Initial LCD THMWTaulun1In141%

Clear RAM Address 2000h-27ffh

54

sec
min
hour

day

[H

Set, Internal RAM

00h newsm = 80h sr3 - = 00h sr7 =
‘00h pno = 00h sr4 = 00h sr8 =
00h sri = 00h srb = 00h
01h sr2 = 00h sr6 = 00h

00h
00h

y

Set register : ip = 05h,tcon = 05h,ie = 85h

nTsTaallUna Main Program




Main

55

Program

Start

NO

newsm bit 7 set?

YES

Clear bit 7 #8289 newsm

W§ANLI818AN LCD,ARAT Sr1-sr8

NO

Keyboard anne

YES

) . 4 a
N197UR1Y Function niFanty

N

NO chec YES

pno bit 7 set?

Run Program

NINIUAINFN1IIE Sensor




56

Timer Interrupt routine (wall)

Start,

y

PUSH -> dpl,dph,acc

N

Set bit 7 newsm,Lﬁuéﬂauﬂﬁ (sec)

Check NO

sec = 3ch

YES

' v ‘o ~ .
MA1 sec = 00,set bit 0 mavy newsm, LWHATUN (min) .|

-

Check NO

min = 3ch

YES

MA1 min = OO,Lauﬁﬂ hour

o €



1

l

a1 hour = 00, twua17u (day)

o1

POP -> acc,dph,dpl

reti




’

Keyboard Interrupt routine (keyboard)

Start

Y

PUSH -> dpl,dph,acc

A4

¥ua1 Keyboard a1n Port

A

Set bit 7 wpav kbd

4

POP -> acc,dph,dpl

reti

58



.org
.equ
. equ
.equ
.equ
. equ
.equ
. equ
.equ
.equ
. equ
.equ
. equ
.equ
.equ
.equ
.equ
. equ
.equ
. equ

equ

.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ

.equ

0000h
base,0e0h
command, OcOh
readbusy,Oclh
writedata,Oc2h
readdata,Oc3h
porta,0eOh
portb,0eilh
portc,0e2h
control,0e3h
sec, 30h
min,31h

hour, 32h

day, 33h
newsm, 34h
fnday, 3ch
spday, 3dh
kbd, 3eh

pno, 3fh

prld, 40h
bfld,41h
hcon, 44h
mcon, 45h
hcoff, 46h
mcoff,47h
sri1,48h’
sr2,48h

sr3, 4ah

sr4, 4bh

sr5,4ch

59



walk:

.equ sre6, 4dh

.equ
. equ
ajmp
.org
ajmp
.org

ajmp

push
push
push
nov
setb
mov
mov
inc
mov
xrl
Jjnz
mov
mov
setb
mov
mov
inc
mov
xrl
jnz

nov

sr7,4eh

sr8,4fh

initial
0003h
walk
0013h

keyboard

dpl

dph

ace
a,newsm
acc.7
newsm, a
a,sec

a
sec,a
a,#3ch
set
sec, #00h
a,nevwsm
acc.0
nevwsm, a
a,min

a

min, a
a,#3ch
set

min, #00h

stimer interrupt

sroutine

sto show
sbe interrupted

sclear after

60

swrite time to LCD



set:

keyboard:

mov
inc
mov
xrl
jnz
mov
mov
inc
mov
xrl
inz

mov

pop
pop
pop

reti

push
push
push
mov
anl
setb
mov
pop
pop
pop

reti

a, hour
a
hour, a
a,#18h
set
hour, #00h
a,day
a
day,a
a, #08h
set

day, #01h

acc
dph
dpl

dpl
dph
acc
a,pl
a, #0fh
acc,7
kbd, a
acc
dph
dpl

s keyboard

sinterrupt routine



initial:

mov
mov
mov
mov
nov
novx’
mov
mov
movx
mov
mov
movx
acall
mov
movx
acall
mov
movx
acall
acall
nov
mov
mov
lcall
mov
mov
nov
mov
mov

mnov

psw, #00h
sp, #0fh
dph, #tbase
dpl, #control
a, #90h
@dptr,a
dpl, #tporte
a, #00h
adptr,a
dpl, command
a,#38h
@dptr,a
waitbf
a,#0fh
@dptr,a
waitbf

a, #6h
@dptr,a
waitbf
clear

dptr, #2000h
r5,#3fh
r4,#84h
clram

sec, #00h
min, #00h
hour, #00h
day, #01h
newsm, #80h

pno, #00h

38 bytes debugger
sprotect SP

;overlap debugger

sset 8255 mode #0

3A <= IN,C => OUT

sset 8255

sportc #0GCh

sL.CD function set

sdisplay control

sentry mode set

sclear RAM addr.

sof program 1 - 4

62



63

mov sr1,#00h
mov sr2, #00h
mov sr3, #00h
mov sr4, #00h
mov sr5, #00h
mov sr6, #00h
mov sr7,#00h

mov sr8, #00h

mov ip, #05h s INT priority
mov tcon, #05h 3falling edge INT
mov ie, #85h sinterrupt enable

lijmp main

clear: push dpl
push dph
push acc
mov dph, #tbase
mov dpl, #command
mov a, #1
movx @dptr,a
acall waitbf

pop acc

pop dph
pop dpl
ret

waitbf: push dpl swait for LCD
push dph shardware
push acc soperation
mov dph, #tbase ; (check busy

mov dpl, #readbusy ; flag)



rdy:

write:

ddram:

movx
ib
pop
pop
pop

ret

push
push
nov
mov
movx
acall
pop
pop

ret

push
push
push
mov
mov
mov
movx
acall
pop
pop
pop

ret

64
a,@dptr
acc.7,rdy
acc
dph
dpl

dpl swrite character
dph- sto LCD

dph, ttbase sa is parameter
dpl, #writedata

@dptr,a

waitbf

dph

dpl

dpl sset DD RAM addr.
dph sof LCD

acc sr3 is address
dph, #base sparameter
dpl, #command

a,r3

@dptr,a

waitbf

acc

dph

dpl



transfer:

change:

char:

loop:

schange time code

swrite to LCD

mov
mov
acall
cjne
mov
mov
mul
add
mov
mov
mov
mov
acall
acall
mov
move
acall
inc
cjne
acall
acall
acall
cine
dec
acall
acall

ret

r0, #30h
ri,#35h

forward

65

saddress sec

stransfer buffer

r0, #33h,change 3;day not done

a,@ro

b, #03h

ab

a,#09h
ér1l,a

rz2,a

r0, #50h
dptr, #ttable
space

space

a,r2
a,@a+dptr
store

r2

r0, #55h, char
space

digit

colon
r1,#35h, loop
ro

space

space

snext character

spoint to buffer

swrite day char

sto display buffer

swrite time to

sdisplay buffer



table:

forward:

.db
.db
.db
.db
.db
.db
.db
.db
.db
.db
.db
.db
.db
.db
.db
.db
.db
.db
.db

mov
mov
div
MoV
inc
mov
inc
inc

ret

"SUN"
"MON"
"TUE"
"WED"
"THU"
<A
"SAT"

a,@ro

b,#0ah -

ab schange for
eri,b sdisplay at LCD
ri

@erl,a

r0

ri

66



store: mov @8ro,a
inc ro
ret

skept decimal No.

$ASCII (2 digit)
digit: mov dptr, #ttable

mov r4,#02h
repeat: dec ri

mov a,@eri1

movce a,@a+dptr

acall store

djnz r4a,repeat

ret

skept, ":"

3in LCD buffer
colon: mov dptr, #ttable

mov a, #0ah

move a,@a+dptr

acall store

ret

skept " "

3in LCD buffer
space: mov dptr, #table

mov a, #0bh

move a,@a+dptr

acall store

ret

sin LCD buffer

67



display:

half1:

half2:

main:

aoik:

swrite character

sto LCD (address-
540h=>4fh)

mov psw, #08h
acall clear

mov r3, #80h sr3 set addr. LCD
acall ddram

mov r0, #50h

mov a,ero

acall write

inc ro0

cijne 1ro,#58h,half1
mov r3,#0cOh
acall ddram

mov a,@ro

acall write

inc ro

cijne 1rO0,#60h,half2

mov psw, #00h

ret

mov a,newsm swrite LCD only
Jnb acc.7,0ne sone time in each
clr acc.7 stimer interrupt
mov newsm, a sfor ==> LCD
acall transfer snot ripple

acall display
mov ri1,#48h
mov a,aril
iz yip

dec erl

68



yip:

one:

matic:

run-

chkkbd:

func2:

func3:

inc
cine
acall
mov
ib

Jz
sjmp
lcall
sJjmp
lIcall
simp
mov
jnb
anl
mov
xrl
Jjnz
lcall
ajmp
mov
xrl
dnz
lcall
ajmp
mov
xrl
dnz
mov

ajmp

ri

r1,#50h,a0ik

chkkbd

a,pno

acc.7,run

matic

main sdelete in FACT !
sensor

main

runner

main

a, kbd scheck 4 function
acc.7,checked ;first key

a, #t0fh skeyboard pressed
kbd, a

a, #0ah scheck PRO key
funcz2

pro

checked

a, kbd

a, #0bh scheck LD key
func3

load

checked

a, kbd

a, #t0ch ;check S/S key
func4

pno, #00h

checked

69



func4:

funcs:

checked:

pro:

wrong:

mov
xrl
jnz
lcall
ajmp
mov
xrl
Jjnz
lcall

ret

mov
lcall
lcall
mov
lcall
mov
1call
mov

mov

movce .

lcall
lcall
Jb
mov
lcall
lcall

a, kbd
a, #0dh
funcs
settime
checked
a, kbd
a, t0eh
checked

cutout

dptr, taskno
pattern
display
r3,#0cah
ddram

r5, #05h
wait

pno,a

dptr, #ttable
a,@a+dptr
write
select
acc.7,wrong
dptr, #what
pattern

display

10

scheck TIM key

scheck CLS key

snot over 4 X -



subfunc:

sub2:

sub3:

sub4:

finish:

askno:

what:

mov
lcall
xrl
inz
acall
sjmp
mov
xrl
jnz
acall
sjmp
mov
» g
inz
lcall
sJjmp
mov
xrl
dnz
mov
setb
mov

ret

.db
.db

r5,#10h
vait
a,#0ah
sub2
userdata
finish
a, kbd

a, #0ch
sub3
scan
finish
a, kbd
a, #0eh
sub4
delete
finish
a, kbd
a, #fofh
subfunc
a, pno
acc.7

pno, a

"Program No.

"Function call ?

sprogram

sscan old program

sdelete data

suser program

"

"



not: movx a,@dptr
ib acc.7,yes
mov dptr, #told
lcall pattern
lcall display
mov r3,#0c3h
acall ddram
mov a,pno
clr acc.7
mov pno,a
mov dptr, #ttable
move a,@a+dptr
acall write
false: lcall select
Jb acc.7,false

clr acc.q

yes: ret
told: .db "No program "
number: mov a, pno
clr acc.7
nov r2,a
dec r2 s (prog. No. - 1)

mov dptr, #2000h sEmulator use gOOO
mov a, #00h 4
xrl a,r2 scheck prog.1

8

iz progil



other:

progl:

dayaddr:

otday:

mov
clr
add
mov
nov
addc
mov
dinz

ret

mov
mov
mov
clr
subb
Ji
mov
mov
clr
add
mov
mov
addc
nov
dinz
mov
clr
add
mov

mov

a, #0e1lh
C

a,dpl
dpl,a
a, #07h
a,dph
dph,a

r2,other

r1,#00h
r2, #00h

a, fnday

a,spday
atit

ri,a
a,#01h
a,r2
r2,a

10, otday

s>(prog. No. - 1)%

3>(7Teth) --> 2017d
H

1

H

srl -> dpl

sr2 -> dph

;s (fnday - spday)

e 1) ws . we we - e
wJ | ] - J [} [} (- o

>

1}

>

-s

L 1)

ae

(diff.)*120

> set dptr
> to loop
> at that day

13



atit:

userdata:

nextday:

addc
mov

ret

a,dph

dph,a

slcall cutout

mov
mov
acall
setb
movx
inc
push
push
mov
acall
pop
pop
mov
mov
mov
xrl
jz
push
push

acall

mov

mov
pop
pop

acall

spday, #01ih
fnday, #01h
number
acc.7
@dptr,a
dptr

dpl

dph

dptr, #tut1
kd

dph

dpl

bfld, #01h
prld,#01h
a, fnday
a,spday
ncr

dpl

dph
dayaddr
r4,dpl
r5,dph °
dph

dpl

clram

we

14



ncr:

notreach:

turn4d:

more8:

turnie:

mov
push
push
mov
acall
pop
Pop
nov
leall
mov
xrl
Jz
mov
clr
subb
Jjne
mov
mov
movx
inc
dinz
inc
nov
cjne
sjmp
mov.
mov
movx
inc

dinz

spday, fnday
dpl

dph
dptr, #ut2
kl

dph

dpl
ri,#43h
tfback
prld,a
a,bf]d
notcr
a,bfld

c

a, #09h
noreg
r4,#04h
a, #00h
@dptr,a
dptr
r4,turn4
bfld
a,bfld

a,prld,notreach

notcr
r4,#10h
a, #00h
@dptr,a
dptr

r4,turnie
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notcr:

since9:

s9dc.:

together:

krobld:

krobday:

inc
mov
cJjne
mov
clr
subb
Jne
acall
acall
simp
mov
acall
acall
dinz
inc
inc
mov
clr
subb
Jne
ajmp
inc
inc
mov
clr
subb
Jdnc
ajmp

ret,

bf1ld
a,bfld

a,prld,mores8-

a,prid
c

a, t09h
since9
input
kept
together
re, #04h
input
kept
r6,s9dc
prid
bfld
a,prld
c
a,#19h
krobld
necr
fnday
spday
a, fnday
C

a, #08h
krobday

nextday

16



uti:

ucs

unc:

kl:

Inc:

.db
.db

lcall
lIcall
mov
lcall
lcall
lcall
dnb
mov
lcall
lcall
Jjb

ret

lcall
lcall
mov
lcall
mov
mov
acall
lcall
dnb
acall

ret,

"day program

"Load number

pattern
display
r3, #0csh
ddram

sh

select,
acc.?,una
r3,#0c4h
ddram

din

acc.7,uc

pattern
display
r3, #0c4h
ddram

ro, #40h
ri,#42h
decimal
select
acc.7, lnc

lc

"

17



noovs:

ldok:

clram:

mov
lcall
mov
lcall
mov
nov
mov
dec
movc
lcall
mov
xrl
Jnz
mov
lcall
sjmp
nov
lcall
mov
movce
lcall
lcall
Jb

ret

mov
movx
inc
mov

xrl

r3, fi0c4h
ddram
r5,#03h
wvait
dptr,utable
r1,#43h
eérl,a

ri
a,8a+dptr
write

a, 43h
a,#02h
noov

r5, #05h
wait

ldok -

r5, #0ah
wait
@arlil, a
a,@a+dptr
write
select

acc.7,1lc

a, #00h
a@dptr, a
dptr
a,dph

a,rbs

18



decimal:

two:

kept:
kpdt:

input:

again:

inz
mov
xrl
jnz

ret

acall
dec
mov
mov
mov
move
acall
dec
dinz

ret

mov
mov
movx
inc
inc
cine

ret

push
push
nov
acall

acall

clram
a,dpl
a,ri

clram

forvard

ri

r4,#02h
dptr,ittable
a,ar1
a,8a+dptr
write

ri

r4,tvwo

ro,#44h
a,@ro
@dptr,a
r0

dptr

r0, #48h, kpdt

dpl
dph
dptr, #tton
form

ddram

73



wIrss-:

ndict:

mov
lIcall
mov
mov
mov
clr
subb
Jnc
mov
xrl
dnz
mov
acall
mov
mov
movx
acall
inc
dinz
lcall
Jb
ajmp
mov
xrl
Jnz
mov
acall

ajmp

r5, #10h
wait
ri,#2ah
@rl,a
a,prld
c

a, #09h
ndict
a,ari
a, #0ch
ndict
a, #0cCh
codein
dptr, tsstb
ri,#06h
a,@dptr
write
dptr
ri,vwrss
select
acc.7,again
ldrdy
a,arl
a, #0fh
hm

a, #00h
codein

ldrdy
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ldplbm:

hmok:

mons:

mov

clr

subb

Jjnc
mov
mov
movc
acall
mov
xrl
Jnz
mov
lcall
simp
mov
lcall
dec
mov
move
lIcall
lcall
ib
dec
mov
lcall
b
mov
lcall
setb

mov

a,@erl1

c

a, #03h
again
a,arl
dptr, #table
a,@a+dptr
write
a,erl

a, #02h
ldplbm
r5,#04h
wait

hmok

r5, #0ah
wait

rl

@8ril,a
a,@a+dptr
write
select
acc.7,again
rl
r3,#0c5h
nosin
acc.7,mon
ri,#3ah
t{fback
acc.7

hcon, a
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hof:

mof :

Idrdy:

ton:
toff:
ssth:

form:

lcall
mov
mov
acall
mov
lcall
Jb
mnov
lcall
ib
mov
lcall
setb
mov
lcall
mov
pop
pop

ret

.db
.db
.db

lcall
lcall
mov

lcall
lcall

mov

82
tfback

mcon, a
dptr, #toff
form
r3,#0cih
hrin
acc.7,hof
r3,#0c5h
mosin
acc.7,mof
ri,#3ah
tfback
acc.7
hcoff,a
tfback
mcoff,a
dph

dpl

L1 ”

on h :=m
" off h ::m "

"SENSOR"

pattern
display
r3, #80h
ddram
sh

10, #40h



codein:

lic:

scans:

mesi:

torvan:

mov
acall
mov

ret,

mov
mov
inc
cjne

ret

lcall
lecall
Jb
limp
inc
mov
mov
push
push
mov
lcall
pop
pop
mov
mov
mov
clr
subb

Jnc

ri,#42h
decimal

r3,#0c1h

ri,#44h
@8ri,a
ri

ri,#48h,lic

number

not
acc.7,mesi
sejvan
dptr
spday, #01h
fnday, #01h
dpl

dph

dptr, #isc1
kd

dph

dpl
bfld,#01h
prid, #01h
a, fnday

c

a,spday

pokti
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pokti:

cont:

torld:

tee:

pik:

lcall
inc
mov
lcall
sjmp
mov
xrl
jz
lcall
mov
push
push
mnov
lcall
pop
pop
mov
lcall
mov
clr
subb
Jdnc
mov
clr
subb
dne
mov
lcall
djnz

sjimp

number
dptr
spday, #01h
dayaddr
cont

a, fnday
a,spday
cont

dayaddr

.spday, fnday

dpl

dph
dptr, #isc?2
k1

dph

dpl
ri,#43h
tfback
prld,a
c
a,bfld
kieng
a,bf1ld
¢
a,#0ah
noi
r4,#04h
prong
r4,pik

mac
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noi:

pikie:

mac:

kieng:

nong:

pue:

sibhok:

harn:

pak:

mov
lcall
djinz
dec
mov
cine
sjmp
mov
xrl
Jjz
mov
clr
subb
Jdnc
lcall
sjimp
mov
inc
dinz
inc
mov
cine
mov
clr
subb
Jjnc
novX
jnb
Jnb

push

r4,#10h

prong

r4,pikis

bfld
a,bfld
a,prld, tee
pak

a,prld
a,bfld

pak

a,bf1d

&

a, #09h

pue

pai

harn
r4,#10h 5
dptr
r4,sibhok
bfld
a,bfld
a,prld,nong
a,prld

c

a, #09h
thong
a,@dptr
acc.7,hme

acc.6,toil

dpl
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toi:

hme:

centrate:

thong:

vachr:

poo:

pong:

vit:

push
mov
lcall
leall
pop
pop
acall
sjmp
mov
acall
sJmp
acall
acall
sJmp
mov
mOoVX
Jnb
mov
acall
sjmp
acall
acall
dinz
inc
inc
mov
clr
subb
Jdne

l1imp

dph
dplr, isc3
form
ddram
dph

dpl

pai
centrate
r0, #44h
pull
centrate
nosung
klab

vit
r7,#04h
a,@dptr
acc.7,poo
r0, #44h
pull
pong
nosung
klab
r7,vachr
prld
bfld
a,prld

c

a,#19h
sejld

torld

86



sejld:

sejvan:

scl:
sc2:
sc3:
sc4:
schH:

sce:

prong:

high:

angkor:

pai:

see:

inc
inc
mov
clr
subb
dnc
limp

ret

.db
.db
.db
.db
.db
.db

mov
xrl
Jjz
dec
sJjmp
dec
mov

ret

mov
inc
dinz

ret

fnday
spday
a, fnday
c

a, #08h
sejvan

torvan

"Day?
"Load number?

J SENSOR
A No dictate

on :

" 2 :

a,dpl

a, #00h
high

dpl
angkor
dph

dpl, #0ffh

r4,#04h
dptr

rqg,see

"

(1]

8.1



klab: mov r3,#0c7h
leall ddram
Icall select
Jnb acc.7,maikae
mov r4,#04h

lod: acall prong
dinz r4,lod
lcall input

lcall kept:!
NN
maikae: ret b
S p
. »
te

nosung: push dpl
push dph
mov dptr,itscs
lcall form
Icall ddram
pop dph
pop dpl
acall pai

ret

pull: movx a,@dptr
anl a,#3fh

mov ar0, a
inc dptr
inc ro

cjne 1r0,#48h,pull
push dpl
push dph

mov dptr, itscs



lcall form

lcall ddram

mov r0, #t44h

mov ri,#42h

lcall decimal

mov r3, #0c5h

lcall ddram

mov ri,#42h

lcall decimal
mairub: lcall select

ib acc.7,mdirub

mov dptr, itsc6

lcall form

lcall ddram

mov r0, #46h

mov ri,#42h

lcall decimal

mov r3,#0c5h

lcall ddram

mov ri,#42h

lcall decimal

pop dph
pop dpl
ret

delete: mov a,pno
clr acec.7

mov pno, a
lcall number

push dpl



runners:

uvs:

push
inc
Icall
mov
mov
pop
pop
lcall

ret

lcall
lcall
Jjnb
inc
mov
mov
mov
mov
lcall
mov
mov
mov
jnb
lcall
ajmp
mov
clr
subb
je

ajmp

dph
pno
number
r5,dph
r4,dpl
dph
dpl

clram

number
not
acc.7,np
dptr
bfld, #01h
prld,#01h
spday, #01h
fnday,day
dayaddr
r0, #60h
r2,#00h
a,newsm
acc.0,uv
schedule
np

a, hour

c

a,#12h
midnight

auto

sload buffer addr.

sload pointer

ol
A

30



midnight:

auto:

cmfr:

thb:

mov
clr
subb
Jnc
MovxX
Jnb
Jib
mov
anl
clr
subb
jz
Jjne
inc
simp
dec
inc
movXx
anl
clr
subb
Jjz
Jnc
mov
inc
movx
anl
clr
subb

Jjz

a, hour
C

a, #06h
np
a,@dptr
acc.7,icr4
acc.6,icr4
r1,#32h
a, #3fh
c

a,@r1
cmfr
icra
dptr
thb

ri

dptr
a,@dptr
a, #3fh
c

a,ari
thb

icr3

T1,#32h

dptr
a,@dptr
a,#3fh
c

a,@ri

cmbk
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cmbk:

icra:
icr3:
icr2:

icri:

during:

only1:

outtime:

np:

sense:

Jnc
simp
dec
inc
movxX
anl
clr
subb
Jjz
jnc
sjimp
inc
inc
inc
inc
acall
sJmp
inc
inc
inc
inc
cine

ret

mov
clr
subb

mov

‘MmOoVv

Jnz

92
during
icr2
ri
dbtr
a,@dptr
a,#3fh
c
a,eri
icri
only1
HeT il
dptr
dptr
dptr
dptr
sense
outtime
dptr
dptr
ro
r2

r2, #08h, auto

a,ro

a,#28h
ri,a
a,@r1

pid



light:

pid:

schedule:

eight:

onsen:

mov
add
mov
push
push
lcall
pop
pop
acall
mov
Jb
mov
mov
Jnb
Jcall
sjmp
mov
mov
ib
lcall

ret

mov
clr
mov
movX
Jnb
jnb
inc

inc

a,r2
a,#18h
b,a

dpl

dph

state

dph

dpl

delay
a,psw
acc.5,1light
@ri1l, #07h
a,@ro
acc.5,pid
off

pid
@r1,#25h
a,ero
acc.5,pid

on

a,nevwsm
acc.0
newsm, a
a,adptr
acc.7,onsen
acc.6,simple
dptr

dplr

scheck user sched.
sthis LD. dictate?

s;sensor or dictate

33



94
inc dptr
inc dptr

sjmp nextld

simple: acall subsched stime control
nextld: inc ro spointnextLDbuffer
inc r2 spointer next load

cjne 12,#08h,eight ;first 8 load
allload: movx a,@dptr
jnb acc.7,by ;this LD. dictate?
mov r4,#04h
fourtime: acall subsched sdictate and
dinz r4,fourtime sone load scan

sjmp passed

by: mov r4,4#10h snot dictate so

stepup: inc dptr sincrement dptr
dinz r4,stepup s;to next load

passed: inc ro sinc LD. buffer
inc r2 3inc LD. pointer

cjne r2,#18h,allload

ret

subsched: mov ri,#32h ;address hour
lcall compare
inc dptr
dnz comoff sjump if not hour
lcall compare
inz comoff sjump if not min.

lcall on sON load



comoff:

nxcom:

compare:

delay:
siki:
soko:

saka:

working:

inc
mov
lcall
inc
Jjnz
lcall
jnz
lcall
inc

ret

movx
anl
mov
mov
xrl
dec

ret

mov
mov
mov
dinz
djnz
djnz

ret

mov
lcall

lcall

dptr
rl,#32h
compare
dptr
nxcom
compare
nxcom
off

dptr

a,@dptr
a,#3fh
r6,a
a,@rl
a,rb

rl

r5,#05h
r6,#7dh
r7,#63h
r7,saka
r6,soko

r5,siki

dptr, #bok
pattern

display

;address hour

;jump if not hour

yJump if not min,

yOFF load

;clear bit 7&6

;yrest user data
;ymov hour or min.

;time checked

95



bok:

on:

off:

ret

.db

push
push
mov
mov
mov
orl
mov
ROVX
acall
mov
anl
mov
acall
pop
pop

ret

push
push
mov
mov
mov
setb
mov
movx
acall

mov

"Dictating load

dpl

dph

dph, #base

dpl, #portc

a,r2 ;load No.
a,#0a0h ;set bit 7&5 "ON"
b,a

@dptr,a

state ;1f LD. not ON
a,psw

a,#20h

@ro0,a ;kept state
delay ;in load buffer
dph

dpl

dpl

dph

dph, #base

dpl,#portc

a,r2 ;load No.

acc.7 ;jset bit 7

b,a

@dptr,a ;clear bit 5 "QFF"
state ;if LD. not OFF

a,psw

=
-
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state:

drop:
cop:

carry:

anl
mov
acall
pop
pop

ret

acall
mov
mov
mov
setb
setb
movx
mov
clr
setb
movx
mov
mov
mov
djinz
djnz
djinz
mov
movx
jnb
Jjnb
setb

sjmp

a,#20h
@r0,a
delay
dph

dpl

working
dph, #base
dpl, #portc
a,b

acc.7
acc.6
@dptr,a
a,b

acc. 7
acc.b6
@dptr,a
r7,#10h
r3,#7dh
r4,#63h
r4,carry
r3,cop
r7,drop
dpl, #porta
a,@dptr
acc.6,roy
acc.5,nothing
psw.5

roy

;kept state

;in load buffer

;set bit 7&6

;jread "flag"

97



nothing: c¢lr psw.5

roy: mov dpl, tiporte
mov a,b
setb acc.7
movx @dptr,a
clr acc.7
movx @dptr,a

ret

load: mov dptr, #ut2
lcall pattern
lepll display
10511 lc
mov ri,#43h
Icall tfback
mov prld,a
vivat: mov dptr,#i11
lcall pattern
lcall display
mov r3,#84h
lIcall ddram
mov ro, #40h
mov ri,#42h
lcall decimal
acall situ
mov kbd, #20h
mov r5,#07h
in3: | mov ré, #00h
in2: mov r7,#00h

int: mov a, kbd

~



Jnb acc.7,w
clr acc.7
xrl a,#01h
jnz f

mov r3,#0csSh
Icall ddram
mov dptr,#12
acall tell
lcall select
ib acc.7,vivat
mov a,prld
add a,#5fh
mov ro,a

mov a,prld
dec a

mov r2,a
lcall on

ajmp vivat
mov a, kbd

"oy Ny acc.7
xrl a, #00h
inz W

mov r3,#0c5h
lcall ddram
mov dptr,#13
acall tell
lcall select
Jib acc.7,vivat
mov a,prld
add a, #5th



12:

situ:

mov
add
mov
mov
lcall
mov
dnb
mov
acall
s5jmp
mov
acall

ret,

ro0,a

a,prld

X

rz,a
of f
vivat
r7,inil
ré,in2

r5,in3

" Ld ) "t
" "

on

"off"

a,prld
a,#t5fh
ro,a

r3, #0c0h
ddram
a,@ro
acc.5,x
dptr,#12
tell

n
dptr,#l13
tell

100



tell:

roab:

sensor:

bfdawn:

night:

meik:

shine:

settime:

mov
movx
lcall
inc
dinz

ret

mov
clr
subb
Jjc
sjmh
mqv
clr
subb
Jnc
mov
mov
acall
inc
inc
cine
ret
mov
lcall
lcall
mov
lcall
ib

mov

r3,#03h
a,@dptr
write
dptr

r3,roab

a, hour
c
a,#12h
bfdawn
night
a, hour
c

a, #06h
shine,
ro, #60h
r2,#00h
sense
r0

r2

r2,#08h,meik

dptr, #tstab sfunction for
pattern sset time
display

r3,#80h s;set day

din

acc.7,d

day, fnday :

101



stab:

din:

kr:

nz:

mov
lcall
Jb
mov
mov
lcall
Jib
mov
mov
lcall
ib
mov
lcall
mov
lcall
mov
lcall
mov

ret

.db

acall
acall
acall

ret

lcall
mov

lcall

r3,#85h
hrin
acc.7,h
r3,#0cth
ri,#38h
mosin
acc.7,m
r3,#0c5h
r1,#36h
mosin
ace.7,s
rl, #3ah
tfback
hour, a
tfback
min,a
tfback

sec,a

kr
sh

select

ddram
r5,#08h

wait

102

s;set hour

;set min

sreceived set min
sRET or CLS

sset sec

sreceived set sec

sRET or CLS

schange keyin

sto time code

skey received

snot over 7
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xrl a, #00h skey received
iz nz sis not 0
mov a, kbd
mov fnday,a skept day set
ret

sh: mov a, fnday

mov b, #03h
mul ab

add a, #09h
mov r2,a

mov r4, #03h

wrtd: mov a,r2
mov dptr, #itable sshow set
movec a,@a+dptr sat LCD

lcall write
inc r2

dinz r4,wrtd

ret

hrin: Icall ddram
mov r5, #03h skey received
lcall wait snot over 2

mov ri,#3ah

mov @r1, khd
dec ri.

mov dptr, #itable
move a,@a+dptr
lcall write

mov a, 3ah scheck if first



noplbm:

ok:

mosin:

pattern:

sixteen:

wait:

xrl
Jnz
mov
lcall
sjimp
mov
lcall
ROV
dec
move
lcall
leall

ret

lcall.
lcall

ret

mov
mov
movx
lcall
inc
cjne
mov

ret

mov
jnb

anl

104

a,#02h sinput is 2
noplbm ssecond input
r5,#04h snot over 3
wait

ok

r5, #0ah skey received
wait snot over 9
ari, kbd

ri

a,@a+dptr

write

select sRET or CLS
ddram sreceived

sixty smin or sec
psw,#01h

r0, #5Ch skept 16 character
a,@dptr s;to LCD buffer
store ; (address 40h-4fh)
dptr

rg,#60h,sixteen

psw, #00h

a, kbd swait for keyin

acc.7,wait

a, #0fh

sand limit keyin

;not over

4



select:

return:

sixty:

mov
clr
subb
Jne
mov
ret
mov
acall
xrl
g’z
mov
xrl
dnz
setb
ret
mov
acall
nov
dec
mov
movce
lcall
mov
acall
mov
dec
movce
lcall
acall

ret

kbd, a
c
a,rSs
wait

a, kbd

r5,#10h
wait
a,#0fh
return
a, kbd
a, ff0eh
select

acc.7

r5, #06h
wait
ari, kbd

ril

dptr,#ttable

a,8a+dptr

write
r5, #0ah
wait
ari, kbd

ri

a,@at+dptr

write

select

315 is parameter

sto show at LCD

scheck keyin is
sRET or CLS

scheck RET

scheck CLS

sshow state keyin
sis CLS

sreceive keyin
sand limit keyin

snot over 59

105



t.{back:

cutout:

mov
mov
mul
dec
add
dec

ret

mov
clr
mov.
mov
mov
lcall
inc
inc
cine
ret

.end

a,@r1 ;change keyin back

b, #0ah :to time code

a,pno
acc.7
pno, a
r0, #60h
r2, #00h
of f

r2

ro

r2,#18h,ct

106
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- National
Semiconductor

MIA54C822/MIA74C022 16-Key Encoder
KI54C923/MI74C823 20-Key Encoder

genera! description .
These CMW.OS key encoders provide 3li the necessary
logic 1o fully encode an srray of SPST switches. The
keyboard scan can be implemented by either an external
clock or external capaciior. These encoders also have on-
chip pull-up devices which permit switches with up 10
50 k§1 on resistance 1o be used. No diodes in the switch
array- are needed to eliminate ghost switches. The
internal debounce circuit needs.only 2 single external
capacitor and can be defeated by omitting the capacitor.
A Data Available output goes 10 2 high level when 3
valid keyboard entry has been made. The Data Available
output returns 1o 8 fow level when the entered key is
released, even if another key is depressed. The Data
Available will return high to indicate acceptance of the
new key after 2 normal debounce period; this two key
roll over is provided between any two switches.

An_ internal register remembers the last keg pressed
even sfier the key is released. The TRI-STATE™ outputs

provide for easy expansion and bus operztion and are
LPTTL compatible.

features

® 50 k2 maximum switch on resistance

B On or off chip clock

& On chip row pull-up devices

8 2 key roll-over

& Keybounce elimination with single capacitor
® Last key register a1 outputs

® TRI-STATE outputs LPTTL compatible
= Wide supply range 3V w0 15V

& Low power consumption

connection diagrams
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%]
S‘-, absolute maximum ratings .
g Voitage at Any Pin Vee - 03V Veg+ 0.3V Packaye Dusiparon £00 mW
~ Opctaning Temperature Range Opcramng Voo Ranpt EAALRIAY
E MM54C922, MASACS2] 5% C1n «125°C vee 1ev
2 MMT£C922, MI272C923 40 C10485C Lead Tempetature (Saidzing, 10 seconds) 300°C
~ $+0sae Tempeisture Range . —€5'Cin=150C
]
&
(] dc electrical chara cleristics Minmax himits apply agrose tlemperature tange unless otherwise noted -
<
g PARAMETER [ CONDITIONS M EECEETEETD
2 | cmosTocros
‘\T Ve Posiive-Goung Thieshold Veliaye 3t Vee TSV, i 07ma 3 36 43 v
o Osc 2nd KBM Inputs Veer 10V, 2 14 mA 6 (¥ 86 v S
O Ve T 15V, Iin2 2.1 ma 9 10 128
i Vro Negative-Going Threshold Voltaze at Vee* 5V, hie 207 maA 0.7 14 ?
2 Ose and KBM Inputs Vee s 1OV, 14 A 14 32 ] ¢ v
g Ve s 15V, 22 1 mA 21 5 6 v
ﬁ Vin(1)  Logiesl “1** Input \oltage, Excent vee - 5V, Qg 25 v
[of} QOsc and KBM Inputs vee s 10V £ o v
g . Vee T 15y, 12,5 138 \
g Viioy Logical “0" Input Vottage, Except vee = 5V, 0.5 15 v
E Osc and KB, Inputs vee = 10v, 1 2 \Y
Vee ™ 15V, 1.5 25 \Y
tp Row Pull.Up Current at Y1, Y2, Y3, Vee - SV, Vgt 0.1 Voo %) -5 uh
Y4 and Y5 Inputs Vee = 10V i ~10 -20 uh
vee s 18V ~22 -45 A
VouT(1} Logical 17 Output Voltage vVeeT SV, g7 - 10uA 45 \Y
' Vee = 10V, g~ ~10uA e v
vee T 15V, 1o = -105A 135 v
VouTio) Logieal 0™ Qutput Voltage N Ve - SV. 1ot 10zA 0.5 v -
, 1 Vee T 10V, 10 10A 1 v
Voo * 1SV. Ig = 1A 15 v 3
Ron Column "OR™ Resistance at Vee =5V, Vot 0.5V 500 1400 14
X1, X2, %3 anutt X4 Outputs. Ve = 10V, Vg R v 300 700 Q
y Vee T 15V, vpo R 18V 200 503 9]
ice Supply Cutrent vee T 5V, Oscatov 055 11 mA
vee = 0V 1.1 1.9 mA
vee * 15V 1.7 26 . mh
e Lomeal 17 Input Cu:tent a1 Ve = 15V, VN T 15V 0.005 1.0 yA ™.
Output Enable
1INIO) Logica! “°0” Input Current at Vee = 15V, VN2 OV 1.0 -G 005 uh
Ovuiput Enable
CMOS/LPTTL INTERFACE
) ViNgl)  Logical 17 Input Voliage, Evcept 54C, Vog - 4.5V vee 1.5 Y
Osc ang KBM tnputs 74C, Veet 475V vee 15 v
ViN(; Logical 0 laput Voliage, Evcept 54C, Vg * 4.5V 08 Y
Osc and KBW Inputs 74C. Vet 475V 0.8 v
VouTi1) Logical "1* Ouiput Vohage S4C.Vcer 45V, 24 v
lo* -360pA °
. ' 74C, Voo =4 75V, 2.4 v
) 10~ —360uA
VouTio Logical “0” Outpu: Voltage 54C. Vet 45V, 0z v
g = -360ua
' 74C, Vet 4 15V, 04 \
= 10+ ~360pA

i . 174

H
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dc electrical characteristics {con’t)

PARAMETER | CONDITIONS T | rve [ max | units
OUTPUT DRIVE {See 5S4C/74C Family Characteristics Dats Sheet)
1SOURCE Output Source Current {P-Channel) vVee =5V, Voyt = oV, -1.75 | =33 mA -
Ta=25°C
ISOURCE Output Source Current (P-Channel} Vee = 10V, Voyt = 0V, -8 -15 mA
Ta=25°C .
ISINK QOutput Sink Current (N-Channef) vee =5V, VouTr=Vee. - 1.7% 3.6 mA
Ta=25°C
ISINK Output Sink Current (N-Channel) Vee = 10V, VouTt * Vee. B 16 mA
Ta=~25°C
ac electrical characteristics Ta=25°C
PARAMETER CONDITIONS MIN TYP | MAX | UNITS
1pd0.tpd1 Propagation Delay Time 10 CL = 50 pF, (Figure 1}
Logical ¢0” or Logical 1" vee =5V 60 150 ns
from D.A. Vee = 10V 35 80 ns
Vee = 15V 25 60 ns
o1t Propagation Delzy Time from ¢ Ry = 10k, Cy =5 pF, (Figure 2}
Logicat “0” or Logical 1" Vee = 5V Ry =10k 82 200 ns
into High Impedance State Vee =10V Cy = 10pF 65 150 ns
Vee = 15V y 50 | 110 ns
1HOIHT Propagation Delay Time from R_= 10k, Cy_ =50 pF, (Figure 2]
High impedance Siate to 3 Vec =5V Ry =10k 100 | 250 ns
Logical "0 or Logicat “1” Vee =10V Cy = 50pF < 55 125 ns
Vee = 15V 40 90 ns
CiN Input Cepazitance Any [nput, (Note 2} 5 75 pF
CouT  TRISTATE Output Capacitance Any Output, (Note 2} 1 | - pF

Note 1: “Atsolute Msaimum Ratings™ sre Those vatues beyond which the safety of the Bevice cannot bt guaranteed. Except for “Operniing

Temperature Range™ they are not meani 10 imply that the devices should be opersted 2t these fimits. The table of ™

provides conditions for actual device operation,
Not 2: Capacitance is gusranteed by ptr!odié testing.
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MMS54C922/MM74C922, MM54C923/MM74C923

block diagram
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MC145026
@ MOTOROLA MC145027
: . MC145028

3

Advance Information

CMOS MSt

! ILOW-POWER COMPLEMENTARY MOSI
MC145026 ENCODER, MC145027/MC145028 DECODERS

REMOTE CONTROL

The MC145026 will encoge nine bis of information 3nd senally ENCODER/DECODER PAIRS

fransmut 1his inlormauon upon receict of 3 transmut enadle, TE, (acive
low) signal. Nine 1nputs may be encoded with tnnary data (0, 1, open)
10 allow 39 (18,6831 ditferent coges. -

Two decoders are presentty avalatle. Both use tne same transmuitier .
1 — the MC145026. The cecoders wilt recerve the 9-bit word and wilt inter-
pret some of the bits as aodress coces and some as data. The
MC145027 will interpret the firsi five transmutted bits as adoress and the

ast four brts as data. The MC145028 wll treat ail nine buts as address I .;‘ | l L SUFFIX
{ no errors are received, the MCI25027 will output the 1our gata bus ..! , E LY CERaMC PaCKAGE
when the transmitter sends aodress codes ihat maich that of ihe . cast 60-~
recewver. A valid transmussion output will Qo mgh on doth Cecoders
wnen they recognize an aadress thal maiches :hat ol the decoder.
Otner recetvers can de produced wah Sitterent 2Caress/data rauos.
]
® May be Addressed n either Binary or Tanary = P SUEFIX
® Trinary Addressing Maxirmizes Numbder of Codes PLASTIC PACKAGE
@ Interfaces with RF, Uhtrasonic, or intrared Transmission Medhas cast e
® Double Transmissions for Error Checking
g ® 4.5V 10 18 V Operation
: ® On-Chip R/C Oscillator; No Crystal Required MCH4XXXX__ Suttx  Denotes
f ® Hign Exierhal Component Tolerance: Can use 5% Components L Ceramic Package
® Standard B-Senes Input 3nd Output Charactersucs P Plasnc Package

»y

PIN ASSIGNMENTS

AuDIL'e €8 Voo

Al :

N H A02 4 153 Oata Qut A2

; A3/03 03 upTE A3

, A4/04 44 1pRTC A4

d ASIDS 1S 12hCre AS

i AS/08 N{lRg Ay

) ANDT 10p As/09 (=

! vss 18 s agr08 vss

. é -

: MC145028

: Encocer

!

|

! : P

I

V

Ths @ s0vancs BV o maton and 30aHCaDONS 308 SUBEKCY 10 CRANGe without nowca,

.




MC145026 ¢ MC145027 ¢ MC 145028

MAXIMUM RATINGS (Vetages Referencea ;o vgs)

Aaing Symbol Value Unn
3C Suopty Volage vpo ~0%1w0 +18 v
inoul Voiage. A Inguts Vin -0510vpp-~05 v
OC Zonem Deawrs Per Pin | 10 i
OCpeatng Temperature Range Ta -&) w0 -85 °C
Storage Teroerature Aange Tsig. -6 10 + 150, ‘C’
ELECTRICAL CHARACTERISTICS
. Voo - 40°C 54C - 85°C
ymbot Unat
] 3 V | Min { Max | Min Tyo Mazx | Min | Max
Quiout Vortage "0 Leves 50 ~ |005¢ - 0 205 - |05
VinaVpp or 0 . voL 0] - loos} - 0 005( - |05 V
\ W[l - joos| - 0 Q0S| - J0.05
1 Level EC[495) - [495 5.0 - }4a95 | -
Vina 0 or VOO VoM | 0 |99 ] - |89 10 - |89} —~ v
i 15 {1495) - [ 1% - [e95] -
inout Voltage i Q" Leved
Vo=d50r05V) v €0 - 1.5 - 223 15 - 15 v
Vo=300r 10Vt * Wl - Ja0] - 250 e | - 3o
Wo=128or 5 V1 €| - |40} ~ 625 40| - |40
{ 1 Laset
Vo=050r 65 Vi v | £0135] - |35 2.75 - |35 | - v
Vo= 100r90W) M lwlofl - |70 550 - |10} -
Vo= 150135 V) 1IN0 - f1o 525 - o} -
Qutput Dnve Current : Soutce
VOH=25V) 501-25f - |-21 -a2 - |-1v7} -
Von =46V oM | 56 [-052] - (-044| -088 - [-038} - | ma
IVoH=95 V) 10 {-13] = |- -2.25 - |-09) - |
- |- Mor=15w 15 [-36| - |-306| -88 - |-24| -
(VoL=04v) ' Sk 50}052) -~ [0.4a2 0.es - 1036 -
VoL=05 V) 0L W3] - |t 2% - 139 ] - | ma
VoL=15w 151236 -~ | 30 8.8 - [24 ] -
Input Current ~ TE IMC143026, Puliup Dewice! soft - - 130 40 1wl - |-
’ hn 0| - - 16 2 2 | = f =] »A
5| - - 35 45 %5 | - -
input Current
Rg IMC145026) hn 181 - 1z203] -~ {so000m0t] =03l - 1210 ,4
Data In (MC14%027, MC145028)
Input Cunent .
AV/D1-A9/09 1ML 125026 . . - -1 - Y - T I
AT-AS (MC145027N n i - - - 2 X0 =30 - -
Al-AQ (MC145528) 15 - - - + 650 P -1 -
Irgut Capacitance iV, = O} Cin - - - - 50 78 - - oF
Quiescent Cutrent = MC 145076 50 - - - 0 000 10 - -
[Fe%e) 10 - - - 000 0201 - - A
) - | - - 001% [ 00| - | -
Quiescent Current ~ MC145027, MC14%028 50} - - - 0 -] - -
0o..} W0 | - - - 4] W] - | -] ,a
Fow )l - | = | - 0 | - | -
Total Supphy Cutrent— MC145026 {fe = 20 kHD) 50| -~ - - 100 ™| - -
i 10 - - - x0 40 - - rA
15 - - - 10 &0 | - -
Total Supoly Current~ MC 145027, MC145078 e = 20 ¥H21 Y] - - - 20 0 - -
" | - - - 0 o[ - -} s
- - = &0 120 - | -

#



MC145026 e MC145027 e MC 145028

SWITCHING CHARACTERISTICS 1€y = %0 of, T4 = 25°C!

Charactermsue Symbol | Vpp | M | Typ | Max Unn
Guiput Ase ang Fall Time 5C - 00 | 200
: el o | - | 50 |00 ns
MLl |-l
Cata in Rise and Fail Time 1MC 125027, MC145078) 50 - - 1%
STLH 10 - - 5
THL 15 - - 1‘5 »
Encooer Cloce Frequency 50| 0 - 2
ter wlo|~-1}s MKz
19 Q - 10
Manmum Decodgr Frequency Yol - - el
(Relerences to Encocer Ciocas 1See Frgure 91 ' fey 10 - - | 410 (Lo
15 - - &850
TE Puise Widin S0 } 65 - -
ey 10 o) - - ns
15 | 20 - -
System Propagation Delay. Clocy
(TE t0 Vahg Transmissionl oy - B w2 - Crtles
Tolerance on Timing Components =
WARTC « ACTC» ARy~ Al - - - - - 2 %
3Rz« aCy! - - - pe]
OPERATING CHARACTERISTICS
MC145026

The encoder will senally 1tansmit mune bits of tndary 2aia
as oéhined by the siaie of the A1/D1.AS/09 input zums.
These fins can be i eriner of three states 10, 1, openl alicw-
ng 3%« 19683 possible coces. The transmit seqQuence wei be
1ntizted Dy 3 low level of the TE nput pin. Each time the T2
nput s lorced low the encoder will output two iIdenncat cata
worgs. This redundant information 1s used by the recerver 10
reduce errors. i the TE nput 1s kept lowa the encooer will
conunuously transmi the daia woras. The transmuited
words are sett-Completing ttwo words will be 1ransmitied for
each TE puisel.

€ach transmitted data bit 1s encooed into two data puises.
A logic zero will be encoded as two consecutive snor
pulses, a logic one Dy two censecutive Iong puises, ang an
cpen as a iong pulse foliowed by a snort pulse. The wnput
state s oetermined by using 3 weak ouiput dewice 10 ity 0
torce each nput fist low, then high. !t only a hign siate
resulls from the two 1ests, the input is assumeo 10 be Rard
weed 10 VOD I only 2 low siale is ociained. tne intut 1§
2ssumed 10 be naig wired 10 VS S It bein @ high ang & Iow
can be forced at an mput, 11 1S assumned 10 be open anc s en-
coced as such.

The transmut sequence s enabled Dy a logic 2ero on the 7T
input. This Input has an internal puliup dewce $o that a3 sim-
ple switch may be used 10 torce the nput low. While TE 18
ngn the encoder is compietely disabled, the oscillator 1§ in-
hibited and the cutrent Geain 1 reduced 10 Quiescent Cutrent,
When TE 1s brought low, the oscillator & started, and an in-
‘ernal resel 1S generated 20 nialize the transrmt sequence
Each input 1s then sequenually selecied and a determination
1 made as 10 npul logic siate. This miormation 15 senaily
wansmitted via the Dawa Out outpul pin,

MC145077

The decoder will recerve the senai data from the encooer,
check it for errors ana output data if vaind. The vansmutied
data consisuing of two dentical data words s exarmined bt
Dy bit a3 1t 15 recewved. The lirst hve bits are assumed 10 be

ao0dress bits and must be'encoded 10 Maich ine adcress in-
puts at the recewver, 1! the aodress Dits maich, the next four
lata) bits are stored and compsred 10 the last vakd cata
storeq. If ihis data matches, ihe VT pin wilt go hign on ine
2nd ising edge of the 9th bit of the first word. Berween ine
two C21a words no signat 1s sent for three gata bit'umes. AS
the second encoded word s recewved, ne agoress must
agan maich, and if 1t goes, the 0ata bits are checred against
the previously stored data bits. 1! the two words of caia tiour
bits eachl match, the data s transterred 10 the Dutput dala
faiches and will remain untit new €3ta répiaces i, At the
same time, the Vaha Transmussion outpul pin 1s biought ngh-
and will remayn hign untd an error 1s recevec of unti N 1Dl
signal 1s recewved for four data bit umes.

Although the address information 1s encoded n tnnary
{2shion, the cata information must be enher 3 one of 3 2e10.
A nnaty {open) will be decoded as 3 logic Gne.

~MC145028

Trhis recewer operates n the same manner 3s e
MC 145027 exceot that nine address bris are used anc no Gala
output 1s avaiadle. The Vahd Transmission oulput 1s used 10
noiIcate 1Nat 3 vald sigral has been recerved

Although address information normally 1S encoded n
tnnary, the designer shouid be aware thai, lor the
MC145028, the minth addiess, bit LA} must be eiher 3 one of
a 2er0. This part, therefore, can accept only 2x 3= 13,122
different codes. A trinary {0pen) A9 will be intetpreted as 3
logwc 1. However if the transmuitter sends a tnnary ior logic 1}
ang the recerver agdress 1s 3 logic 1 (or tnnaryl resoeciively,
the vahd transmussion oulpul wiil De shorieneg tc inhe
R1x C1 ume constant.

DOUBLE TRANSMISSION DECODING

Although the encoder sends two words for e-ror creck-
ing, 3 decoder does not necessardy wait for 1w uan'smu'ueg
wOtas 10 be recerved belore 1ssung 3 vald 13NSMHS500 Out-
put. Refer to the ligwenaerts in Figures 7 and 8.



MC145026e MC145027 ¢ M(C 145028

PIN DESCRIPTION

MC14502S Encoder

A1/D1-AS/D] ~ These nputs wik be encoded and the
data serally output from the encoder.

Vs§s = The most negative suply fusually ground.

Rs, CT¢C. RTC — These pins are pan of the oscillator sec-
tion of the encoder. It an external signal source 15 used in-
stead of the internat oscillator it should be connected 1o the
RS input and the RTC and CTC pins should be left open.

TE - This Transmut-Enable (active low! input wall iniuate
transmission when forced low. A pullup device will keep this
input ugh normatly.

Dzta Out — Thus is the outdut of the encoder that will pre-
sent the serigily encoded Signals,

VDD ~ The mosT positive supoty.

MC 145077 Decoder

Al-AS ~ These are the 2dd:ess inputs that must maich
the encocer inputs A1/D1-AS/DS5 i order for the decoder o
outout data. -

06-03 — These outputs will give the-information that is
presanted 10 the encoder inputs AS/D6-A3/D9. Note: only
binary cata Wil be acknowlecged. a trinary open will be
decoded as logic pne.

Ry, C1 — These pins accent § resicor pnd Capacitor that

are used 10 determune whether 3 ~ar>w puise Of 3 wades.

pulse has been encoded The time ==rant Ry x Cy should
be set to 1.72 wansmit clock penocs” >-Cy=3.95 RTcCTC.
R2/C2 ~ This pin accepts 3 ressor o VSS 2ad a
€apacior 10 VS S that are used 10 Ce2< Dotn the end of an
encoded word and the end of trans™isson. The ime cons-
tant Rz x C2 should be 33 5 vransmit =ccx perods Howr data
bit periocs). This time consiant is uses T Seierming that the
Data In input has remainec iow for four =wa bit times lend of
transmission). A separate ‘compararcr ooks at 8 votage
equivaient two daa bit tmes (0.4 P22 ic dezect the ceac
ume between transmitted words. RzC: = 77 RycCTe.
Valid Transmission, VT — Tms our=r wdl go high when
the following concitions are sausfiec:
1. the transmutied address matches Te recerver adoress,
and
2. the wansmitted data matches Te st vahd Cata
receved.
VT will remann high until either a misma e 1 recaived, of nO

INput signal is received for four data =iz mes.

VDD — The most positve supply.
Vgs — The most negative supply tus.ady grounc).

FIGURE 1 — ENCODEAR BLOCK DIAGRAM. MC145026"
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MC145026 8 MC145027eMC 145028

FIGUAE 2 ~ DECODER BLOCK DAGRAM MC1aazy
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MC145026 @ MC145027 e MC 145028 |-

FIGURE'¢ — ENCODER OSCILLATOR ONFORMATIO‘N
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MC145026 e MC145027 ¢ MC 145028
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FIGURE 6 — ENCODER DATA WAVEFORMS (MC14508]
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FIGURE 7 — M(C145077 FLOWCKART
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FIGURE B = M(CI45028 FLOWCRART
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