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ABSTRACT ~

In recent year , security system is going to be the important system in our daylife.
Wireless security system is developed for security . This system use the UHF radio waves
for to bein contact with between the sensors and control unit

This project designed and developed for home or small residence . Sensors are
placed any where in our home at a point that burglar may be come in.LCD display and
alarm controled b}: MCS-51 Microcontroller . This project is devided in to three main
parts Sensor and Transmitter , Reciever and Controller , Alarm and LCD display. This

program used assembly language.
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W1 Vss (¥120) unidmiudsasdu

W1 Vee (Wi40)  HuvfideussiuMaszuaasanng 5 v uazlddmsums

%1 PORTO
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J ¥ J M a A o a~
Tsunsueznssiftdauil Taons 1daundamaad unzassamaaiinmiuduita
1885 A , B, PSW (Program Status Word) , SP (Stack Pointer) #2111 TJ51n33t (PC:Program
- ar 4:. ] . ] -
Conter) Y118 16 T uazda¥dwmisdeyn (DPTR:Data Pointer) doundiamoasuay
. . . 4. & -

ATIAMAAT (ALU : Arithmetic Logic Unif) ALU ihinmluiadsumundiamnaas uaz
o A -~ A L -~
assamaaiarodambian q vina 8 da Aldavasmahounnedemaaithi wn

» » [
U AE ¥15 ANTIMNATINATAT 15U AND OR XOR TuMan1sideu uavauseviia n1s
indeTA1 uaznRUAT ( Complement ) ifludu
fadnglumshaunaarilasnssuves MCS-51 fis Aawaunialumahau
dmiudoynvutn 8 fia uor 1 Ha  maldauluszdulunmsanies viendusntg
i o -~ L J
msufominaney uarlfluninunassnviia 1 Ua AnuownIsaruinmng
g ol JA Ay
dmivl$lununiuguuesdygneud uasesnfifinfauazeentuuniassndao
-~ A = o a (.4 Q’l ar
fiyrdia Boolean ¥aIagindri11&dwndwmsu 'l las nigmaeiia q T swludnwas

U J ‘ M J ' o
1¥uitda 1Avednadianiledn Aanlseaaannydu (Boolean Processor)

1. uanqﬁima’:' (Accumulator : ACC)
MCS-51 fiswoain Mcs-48  #1¥ Acc #iflvia 8 fin @2 Acc &
g ’ o - e ) 3 o
awnse 19 udumdsnssimSegansyilunminumassanas 1iiludananluns
drwmdeyalunnaadeduginsainiouenlele  unzwissalwdmeusn saudants

arIsmeuaTrNdBya

2. FRamed B
fhissmanimi IFnudmivdirdenngu uazmsTaoldidhuiuiudgu

v P d o v do d [ Y o
HIBRAINIG llﬁ:ﬁ'ﬂﬂu'mﬂﬂﬂﬂﬂﬂﬁﬁ'Jﬂﬁaﬂ'ﬂﬂ\?ﬂﬁ'ﬂﬂum&ﬂﬁ'ﬂﬂQﬂ'l?'H'lT

3, SRomedmuaasaaiuslilsun sy (Program Status Word : PSW)
- Ao A A [ Q I'l ? s
Femaes psw ThisSmasuaamad Idudeninnslfidedng sazldiiiud

-~ ¥ ° =l d 0 J & a P o P
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Yosdnwel | dwmis dafmummaiiny
cY psw7 | udonfmasssainieidroedininiosendnd senivnndng nin
nsMidanndnmans nie assnmonsfinivey
AC PSW6 | unndamaves Auxitiary stiseindeifnaianisssninmmn ung
aufirasnasnnsnanTedusniingt 3 ¥es ACC
FO psws | iinn 0 szieminded faoserdindAglddmuatomniuvinniiios
RS1 PSW4 | Tetmedmugumsideniuef@ioat RS1 1o RSO
RS2 PsW3 | smminfoifrusening MedennguitmmehamiluusinzuedTay
YFuslu RS1 1T RSO 1%u1nﬁnﬂquﬁnumzmsxﬁ‘amxmﬁ'via"lﬂﬁ’
RS1 RSO ABnUING  Aulomese
0 0 HLSA 0 00H-07H
0 1 ULAA 1 08H-0FH
1 0 HLNA 2 10H-17H
1 1 U 3 18H-1FH
ov PSW2 | uMan Overflow szwainRusdoarianseniums1éfdfuramn
famisifindnyae Overflow nndiamaaT
- pswi | finthsessshiounsamn / wdes Aedldimaztdisedidmivlaeny
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4. A3¥aunn (Stack Pointer ; SP)

Mcs-51 9214 RAM awlufluuSnuauanmusisans dmiunmndeudessnin

Tsunsunsnauanmsainmisiimesreninaulundardiu Tusunsuuazauanifiuga

o P -3 ] - o - dos
whsdeyasinsm  wisauanmmfvanuzsninasuinuimsaudumeiind 13

‘ - A -~ " ¥ J o Lo "
noludnlaoh sp ezflvue 8 din seriindiulaodaluldneuideyassiiuuivly

A [ ! o t'l ° 1 o A
wisaamsnendnmslddda PUSH uns CALL unvdinaftwes SP oandenndlld

samdeyneenluds lusida POP ¥Se RETURN
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5.#33%eya (Data Pointer : DPTR) |

DPTR Semmeiuuna 16 Ta flszneudanludge (DPH) uneluddr (OPL)
aunsafenuisesnihidsmmes 8 faaseiaflfifesndne wiousramfuis 16
finf14 Tuns Increment 178 Decrement maﬂsﬂnw"ﬂumﬂ%ﬂugmumxmmaglusq
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6.medn 0 64 3 \
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Register :SFR) selud i s mme Tuandavesneia 0, 1,2,3 awday Tuvaz19au

ST e ideyasynas (Serial Data Buffer : SBUF)
nﬂxﬂasﬂagnwmmmmemﬂumﬁmemmm ganitaiutiiesnsdanzn

suthiilednsiy dledeyatiemdr SBUF fuozdodniimesdeduiiudadnnsds
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8. 33mned CAPTURE
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wesifithees dmsudrtunn 2 'lu’[nuams‘l%’a1uum?§ﬁmas'ﬁn{ szsumanlioy
lasRidanfive T2EX &2 TH2 uay TL2 swaendeyadih/hisSmasig RCAP2H oz
RCAP2L &28m3 9@ s unm sii Tnuansussgsalusidving 16 ia dmiumalidady

1IYANIY 2

9. F0enmpINIUAM (Control Register)
: d
ngu SFR fuilu 1P, IE, TMOD , TCON , T2CON , SCON 1az PCON szlszneudae
fiafildlumsnaugy azugarazyeents I lussuydumesing drdunava

1y nazweianseynsy
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UUINNNIS %Y LCD MODULE

flegtiu Lep duidouduiiuesiunn dmsumsunamalunieadeniels
A Milifissnniranmnzmmetsq dn wu e lfaszuadmnoumamnduda
Snusunzdany neudaufiunsmiialg (ameiy) variignia LoD soiuiidu Lep
szl Module senuftaiiiu Module #ii#a LCD unzasesaruguunlvndes Suily
§1¥ annsodediduszuylulasasuInsaned 18410 uazazand wmivmsion
Tusunsu satedl smmiedussndunuasisariimnsay mlddldnunidu
TuTrsnounsanesiuunlfunansingdas LCD Module fndu

LCD Module flognmoiu unsdigummiauandadu 'l Sl 2 agumdn
fi9 111 Dot Matrix 1Az Graphic ALY Dot Matrix 3LUaANAILUAISHYYLIA 5X8 Dot
uazlisuausnysuasyssiauand1eiu i luudazu dauuuy Graphic szaunsoaumas
wolunuy Bit Map Aeszadisdlunmlag Aldmmdeants uwamelunslfieai 2
vy sxiidnwarindifics msldauTaoialinez18uuy Dot Mawix inan3uiiessindl

I LaztiivanadsuduIng

AUmNIAYES Dot Matrix LCD Module mansaajiludeq ddail
~Aq 9 & v [ e o o o 1 o
1. ildennmeiuanmsidau Taelismaudasnysuazussiausnaieiuy
2. AI6NYIUNAIAIY Dot Matrix YUIA 5X8 Dot
3. awsoasiuszuy lnlasaeuInsame 14 2 Anvaizfle tuy Memory Map
: 3 2 2,
unziuuHd 8255 Port 98z 14vdggnaiianain 14 Pin (1248 16 Pin)
4. anlfauhaunzazaan szuylulnsneuTnsmesifvwndedoynldfuums
»
urmswniniy fenrwdsztnguuunuaana tazerfniansai i hideudanm
NONYBITTUY
5. fifldaafay d M5 U6 1U IR WALAINIINGTG 19U CLEAR DISPLAY ,HOME
4 -
CURSOR ON OFF CURSOR , BLANK CHARACTER Laz8uq on
6. ammauanwnaiiudidausnnsinguuardunyld 160 Faunzdgdnwel
»
- as g o &/ A o/
Turudn 32 &3 Saniaunsedmuasnusissnuuwesidon 8. &3
- 9 - y o 3 ° J [y ' 3
7. fiunszumisguazinhimingn samaihnon 8@ itosedy 5 viniu
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5.1 YAMAINRUIREMSITAIYORN

widgyene VEE f¥dmiusdmuanoduvesdastues Tasiwedu GND il

amdugane uAdwedy voe szlinamnndudige 1nd LCD {usisum ewdefiy GND
1 d

Pined1d Widesld VR Waunides uaduiluju sTn qpnsandn) WF R 2K dens

GND 0l e laamduiinamimnzay nisuniesnidfeyniy LCD Module fiftenTs

fmuaguautiaang lumsldauves LCD awgadidenaungy gazsarhldanisiiou

Foyofiiudeni e lilnnguuusuaanadae Taoiiswazidoaniua1sian 5-1

INSTRUCTION RS | R/'W DATA BIT EXETIME
71615 4 3 2 1
CLEAR DISPLAY 0 0 0j0jfjoj o0 0 0 0 1640
CURSORATHOME { 0 0 2 I 0 0 0 1 1640
ENTRY MODE SET 0 0 000} 0 0 1 VD 40
DISPLAY ON/OFF 0 0 01010 0 1 D C 40
DISPLAY SHIFT 0 0 0f(01}0 1 | S/C|RL t 40
FUNCTION SET 0 0 0o}lo0|1]|DL}| N F * 40
SET CGRAM ADD. 0 0 011 CGRAM ADDRESS 40
SET DDRAM ADD. 0 0 1 DDRAM ADDRESS 40
BUSY ADD. READ 0 1 |BF ADDRESS 0

A
5.2 Ao nug v

A TIN5-1 HAITLATIDERYAA NN

1. p1sitiaudeynlifiu LCD Module sxuiuiiu 2 dnwaizAe Instruction U0 Data

Tasazdmuadiondaana RS Aedh RS = 0 ssminededadgyaaindun (instruction)

W3Bs UM Flag AAMATIT91UYE LCD Module ttazh RS = 1 srmanetImsisunie

s1udsyafiy LCD Module

2
2. nnnms'lumsmu%’eqn‘lﬂ LCD Module i feiiiefimsifaudeyathluds

LCD Module 9xdoeldinanlunisvinusavaiznily (@w1 Execute Time Tum1s1) =

cun'luTnsneulnsmaeiansansasaey'ide1n Busy Flag (BF) uaxdisoufesuda 9
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aunsofoudeynsudelld lunsdiinsdessadhuny 1o Port fehinunsasiu
doyndoundyld srunlulnsneuInsamesfisrdedldiEmamizunumu

3. mzdsudeyaliiu LCD Module il aunspir¥iuuy 8 Bitune 4 Bit Tne
nsdi 4 Bit wifmedygnadeyniivs 4 du Ae DB4-DB7 (¥dmiuszunlulas
noulnsainefuvy 4 Bit visentslszniame) mudoudeyasznszriunilou 8 Bit
diowaldiFou 2 afs fie DB4-DB7 fiew ufanmdan DBO-DB3 nzezAeadimuanu
auiiAnwe1 DL luf1da Function Set #a

4. DDRAM (Display Data Ram) fi8n1i2aa21$10191ud? LCD Module st
Buffer vesdayalasduliouswo Asco la 4 ach/lumizenamménil Aezumngdiuda
Snusflusauraaiud

5. CGRAM (Character Generator Ram) fientiagaamusimelu@a LCD Module
dmiuiunmaasnusigldaunsondnldeaea) Taosedre Address &ianun 64 Byte

B 8 AIBNMT UL 8 Row

5.3 51azidaavedAazAIT
1. #1998UTRINA (Clear Display) Taon1si@iouda8nys Space n1llu DDRAM
4 v 2
Wamua unzAmuas) DDRAM Address i1 0 n¥euns Cursor sznduTifidumiadne

VUYAYBIBNIN

RS | R’'W | DB7 | DB6 | DB5 | DB4 { DB3 | DB2 DB{ DB0

2. ﬂma'lﬁmawsaﬂﬂaqnqanm’fu (Cursor At Home) thuiudmuas
DDRAM Address 'lm"flu 0w Cursor iav‘hJagnmtmuq%wuuqmawan'm Taoi

deynlu DDRAM “WifinsnfAouniag

. ‘RS | Y'W | DB7 | DB6 | DB5S | DB4 | DB3 | DB2 | DB1 | DBO
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3. hdtdmuagluvumslddeya (Entry Mode Set)

RS | Y'W | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DBl | DB0

I/D=0 fuuafiANeves Cursor nz DDRAM iy Decrement
I/D=1 fimuafianiawea Cursor nz DDRAM Ihiluiun Increment
s=0 diedoudeyaufs &2 Cursor sxgnitou hilawsiemuesd1 1D
s=1 ieisudeyauda @ Cursor sxegiufl unzdadnusssgndu lunuia
Y8R I/D
] Aﬂ’ 9 o ' <& & -
msfimua D uae s 1 Wdmuansumsioudeynlu DDRAM uazdiedmua

utrszdos 1iil¥61d4 Clear Display 80

4. ftfaunmevse lluaremiies (Display ON/OFF)

RS | R'W | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 DBé

D=0 dimualdlinaananiiee (Off Display)

D=1 fimualitaasnaniiine (On Display)

c=0 fmualfllunaunssiues (Off Cursor)

c=1 rmualiunaunssiwes (On cursor) Tnamesiwesithuduinldddnus
B=0 Amualilifinsasznuiiduminesives

B=1 fmualiimsnserSufidumivnediwed (aszwduilugddivaon)

5. A1fan 13108 U 18N YT (Display Shift)

RS | R'W | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO

0 0 0 0 0 1 S/C R/L | *




S/C=0
S/C=1

R/L=0
R/L=1

dmualfifewnediweiandane RL W 1 dume

o A * -~ [
Amualtifsudenrwuuusiunaaainioms R 1 1 uén

& o
(1RBUNALIINA)

dmualdiinane ldnmedne

fua e ldneean

6. 1T IMua NN 1914 (Function Set)

52

DB7

DBé6

DBS

DB4 | DB3 | DB2 | DB1 | DBO

DL N F

DL=0 fmualimshadefuussuaatmaiiuiuy 4 da

DL=1

Sudeynuuy 4 daiuf

fuaTIuIUUIINALLY 1/8 Duty Uag 1/11 Duty
MUUASIUIULTTNAULY 1/16 Duty

dmualddrsnusdlunn 547 99

s¢7 aguda ez hifinnes1s)

fdmualinsasretuumaamadiuuyy 8 Ua sedunadn ats

dmualddsnuniiuuuy 5410 8 (@381 LCD Module il

o 4 H ® ‘: A °
dmuas DL 31 aunsensenin 1 DB4-DB7 Sadhiimsdvualiiiu

-~ ' ' & o ' d’ -1 ° 44 a
UUY 4 LA AIARTIAULIN “ﬂ“]'Iﬂi]'w'h{mﬂ\iﬂ%:ﬂ11“uﬂillﬁﬂﬁﬂﬁﬂﬂ1i

o y [ J o \ '] v
7. MTIMINUARIUNHIUBINYIEA1NE 1619890 18N HT (Set CGRAM Address)

dmiunsfimuausaAsavey CGRAM tileldviimsdimualindaniseuuas

3 \d : A . o
feudeyatidesinil snilulanusawsaiidmuaiui

RS | R/W | DB7

DB6

DB5

DB4 | DB3 | DB2 | DBI

DBO0

CGRAM ADDRESS




8. et imaiuomisveamizaa s wansnadeya (Set DDRAM Address)

RS | R/'W | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DBl | DBO

o | o[ 1 DDRAM ADDRESS

v P '
Amiumstmuaueawsayss DDRAM e ldhnsdmuaBudanseuuas
H Ll Y 4 r' o o 1] t
Woudeyniidesinil sedhllaneamsandimuaniuil - dumisvsaeamsaluudas

fueziinmuuandieiutin mszsnoaudasnysdeusaia hiviiu

9. daunasamusnien/liinasuuareudviunie (Busy Flag And Address

Read)

RS | "W | DB7 | DB6 | DBS | DB4 { DB3 | DB2 | DBI1 | DBO

0 0 1 ADDRESS

o 1 i A
dm3unse A BF (Busy Flag) $euendenanmisnyes LCD Module lunts
fudeynd BF = 0 mnemmimeniisziudeyade 1l 1& uddh BF = 1 mnemanriif
9
Windey usneiniiduilunserus Address Y89 CGRAM 18 DDRAM #30

5.4 MIBMATIVHUYBYANY DDRAM/CGRAM
1. WRITE DATA TO DDRAM OR CGRAM

RS | VW | DB7 | DB6 | DB5 | DB4 | DB3 DB2 | DB1 | DBO

1 0 DATA

dmsunidoudeynnamizonaudi DDRAM nie CGRAM Taaievinn1sidiou
-' o /s ! A [ 1 s :‘
uenmsrezgniiunisaany Tasdalulidauiidmuasnind1 VD Tufiids Entry Mode

* Set nazmsiousziiiu DDRAM 138 CGRAM



2. READ DATA FROM DDQRAM OR CGRAM

RS | YW | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DBI DBO0

1 1 DATA

dmiumsswdeyasinmiaoaaé DDRAM #ie CGRAM Taaidievinisiiou
A' [ 4 A - ' a .‘l
udusmnsmergaiinmisanntlasdaluld awmdmuanind UD ludida Entry Mode

Set 102 N138 UL U DDRAM w38 CGRAM

5.5 uuIMmansiveuldsunsunIun
1. ifioseMideal#fy LCD Module afwsn melusefing Reset szuulag
Saluiader1diam 10 mS ndwinfissduussdududs 45 v ufareilszuy Reset #9
ABTI9LATYIIA AN Farolil
- Y1113 Clear ﬂamwﬁ’mua (Clear Display)
- fnuaguauiAdaod1de Function Set A DL =1 (Rasefurzuylulasneu
Tnsames luuun 8 9ia ), N=0 (uaasdioyn 1 ussvia), F=0 (TmuadIsnys
U 5*7 99)
- ﬁmunqmanﬁﬁé’wﬁﬁq Display ON/OFF fie D = 0 (hiuaaadeya), C=0
(CURSOR OFF), B = 0 (BLINK OFF)
- ﬁmunqmanﬁﬁé’wﬁw’h Entry mode set ig /D=1 (Increment) , S=0 (No shift)
m31%411u LCD Module #osselifuuauny Reset moluinamiSoudosdouss
szas19neu 18328 BF (Busy Flag) wisswezlémsmizanaii g
2. M3l LCD Module szReufivadosiumieduTisunsuiiudaulng ya
firdadng sme’amsﬁuu’i'm%auﬂegmfu ezgnﬁ'muﬂﬁmmﬁ"q;q;wﬁymuﬂﬁﬁagiﬂﬂﬁ
Tisunsussdeadmunmuaniasg Akesnts idandy simfufisstunsenuos

P & < o
Aisudeyanslu DDRAM Fahfsdeniufies I uaammimes
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a
unn 6
(.24 1 a
NilsunsumsdumsunaazuaaInanee LCD
ammiudieiifynyafimudunluiaiivesdaudures e lfidwsesimsd
& 4 M ' -~ 'J % A
doyonelinnds sz lfmadohaulagnssfasimavunaruiniuasiinsnd
R RL v v v A 4 el PSS
swade Wdanaiy daunamaiussiuatuniutuasimsoeasianivim tessdde
M o o AU
Wmaneulnsames dauveaninneulnsamesesinistszuinnadygnuniun uay
i o AU ‘ 4 03 | v
diedygnanivuuiullaunteulvveslilsunsuiidiou ssvhnisdeaissnnie LCD uoy
L -4 ‘ A 1 ) T @ :
silifeedyanoudeudodeu edeulimswiildynindun ewiladadegassdaie
o s A A a ' Y - o o
asaeneumIveslaseianuade diefldyninmudnnifodgygudendoscds
J I3 - o
¥ unzgunsangamsiuvesyuyidlasnsnandad STOP ALARM uasiints

[} [} i 4
waszuuTasnisnaaday RESET e ldisuhulniignnds

N
nmﬁqﬁt(ﬁnﬁtﬁm&m I
Y4 7
// STOPAILARM
T e
' = |/ — A )
meciayatiz el ) RS TOvER
Vi 051 (RECEIVER)
kE /
matiwafls Guanmiataiing

Jifie.1 urasmmhiiuveunJesioadudynnuuyliome
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6.1 mumanveldsunsuazgilnsal
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o« l‘l’ o A [ ¢
drruvunninuesTlsunsunsugunsesflostudyninmn¥me  aunse

- o d
WouthuIad¥in (FLOW CHART) |ddail

y
On Power

wiedniidn AW

sgmadnitiifuvemeulmmas! B

i lthurmdnniadafoion:

urmeiar: lunswiamdovosrsinmn
LCD

o, |
AIRBLSIRa |

< 4
-smumnmvhﬁ 2 dywil 2msLcn

PV

HESIAIN

a10aoms

unsdniifyngn &

fimwmdouss B

urmmantTTunIsdousy
N LCD

[ wemeioudfynn B8
fwitamicr B

762 somalriadwidnmaiauea i sun sy

A - o - ' o v -
IUBI‘Sllﬂ'lﬁ'l’N'Iu‘\lﬂsﬂ‘ljillﬂﬂlilzuﬂ'ﬁ!‘!{ﬁﬂ'lﬂ\m’fu ﬂ’lil‘!fﬂiﬂllﬂﬂ“‘] liazazy

Tisunsufsanas wieuhinsdediesnmedaunisuaasna as Tfszitlumsasieasy

o/ § A 4 H 3 o 1] il
dygradidunivedadl 1 gefl 1, 2, 3 awddudbifdyaradunissinsase
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W kM . gt "

aeveganeanm wacdildygnauduniseiingibiludauvedhlunsuuaainaves
o a 3 ‘ o v o I A -~ o

doepeiitun wieoutusalasuliiidedygnufeudedsian dislinsnanindvga
dagaudeuds fezlingansiuvesdygnaudsudis unzUNAIHNBEANNSBUTAIND

‘ -~ ﬂ' z 1 1]
daiinnansarivaier WS uduh Tsunsudwadulni

[V of 4
6.2 MsTusunmINIEUIFeS
TumsuBunannduses il idnszuaas 12 v ndhusunavesneuInsanes

A a A \d \J
#MPMnszutase 5 v eiinisl¥ Opio Isolawor fludsuonindsield mnhamwes
ginsel Opto Isolator Tasseiinssudggasnmoveaudaundhiludyaouer da

- o -~ H H A o
¥ Photo Trasistor utlaadiuszaunsdndurunu1in Buffer (74L5374) iissedajona

ainrey Insamesyninednnsvu hhlscwana

?SV.

#:5.6 KiloOhms
+ 330 Ohms P
O—W—

4N35 74L514
> < t;commﬂef
>
b 4 %ﬁ B
- _l s -:.__
from Controlier

7418374

7163 unasmsiudunmiaaly Opto Isolator

dauveslsunsadumdunm
main: mov pl,#0 ; clear portl
. Icall exlatch
mov pl, #0fth ;pl

Icall  exlatch



cr a
mov a,pl
Icall exlatch
anl a,#07h
mainx: ¢jne  a, #01h , mainx1
Icall revid
mainx1: cjne a,#02h,main2
“Icall  revidl
mainx2:cjne  a, #04h , main

Icall  revid

TusuvesTsunsunsSusBuyassiinTaen 0 Tilfiwesa 1 deu uazBen
Tolsunsa') Extatch fetAas1n Buffer € deviniufezdiunsdad 1111 1111 it
neia 1 ielfannzvemeda 1 Huduna unsynisGenntaiililsuasy Exlatch Snnda
dnmeaefitmae A Wilugud mese1dihrmnnesa 1 n3isSmand A wavien
Tolsunty Extatch 80 nion Wsussumaninnes 1 uduiu3nsimaed A sriumh
13 AND 11 0000 0111 fve Idnadnsiiin13M35mani A vinnnSoufioudud o1h,
02h, 04k S13midusidananferivhussiedelifie madenlusunsy Revid Fuihu
Tusunsunidesiesmmedauuaca unzmsideuss fudahiléfoznss Tanornuaai
M Talsunsuves Mainx Wi Mainxl ozl Mainx uae i Main ﬂzmaﬁﬂdm‘f Tu

- (7] [} [ o o - o
asdin bifidynyndudunluialivendwires

6.3 MuaaINasenn LCD

M1U0UAAIHALLY LCD UUY Dot Matrix LCD xﬂuqﬂnm‘x’uﬁmua'ﬁﬂﬂszsrmuifq
finmlszgndldoudululasneuInsamed fissmndunidemasan nfhdnimnizn
urRraIYLAIINA uosTivinansziaTa ‘luﬂ‘s‘mwﬁwuﬁ'uﬁm'fl#uafﬂ LcD auFegy
(LCD Module) Farlszasudassen iy LCD #dudggna uazdaniuguaIsuaring
LCD agniolu dmiuMsuaasHaA1Ng (U ATUNARISINIUUTBNTN fudu szl

-t o :’ A ' ‘v‘
WFudadlifsunmesmdinasuguil¥nelulugaves LCD mmiu
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1. M3AB1FI1HY8I LCD

-~ + . o & d i
A3 LCD Module ﬁ‘lunmuuﬁmnmmn Dot Matrix LCD ﬁuuuqumswaunmﬁe

3 [ 4
Fudrds uavdeyannlulasaeuInsanes 1wy 1O wein unziitn Memory Map 1d

- -f 3 J v « 1 3
TufitisryenauaMIABUYY /O Heia ImUY

1.

aunsadeniy 10 Port 1aq 114 Tasl¥medagnadmou i1 fu uaslé
'hlmnsmﬁuﬁm‘%’nﬁmqufum Tasafudeiimuaves LCD Moduls
favdoudeynl? LCD Module Wetwides Ffl¥marezdmun Membry
daunitalfiailou Butfer 14U LCD Module

iesern birunsasndeyanduld fafesldmmizanwesszuuies iese
1 LCD Module Aszvhvuiunisd1eg

1918 uuesaaq hiid Port

hinldesdauves Memory lunsléau

astandyanansvildedndasy

Ve

b

83C51 LCM

7] ) A—
7] S et

Pas.-pet D

288

o L

U7i6.4 uaman1anBuYY 1O e dn



2, 1¥yey1aived LCD MODULE

PIN | SYMBOL | LEVEL FUNCTION
1 v, --- OV GND
2 Vee --- + 5V POWER SUPPLY
3 Vee --- +V FOR LIQUID CRYSTAL DRIVE
4 RS HL REGISTER SELECT
5 RW HL H: DATA INPUT L: INSTRUCTION INPUT
6 E H ENABLE SIGNAL (L —>H)
7 DB O HIL DATA BUS BIT 0
8 'DB 1 H/L DATA BUS BIT 1
9 DB 2 H/L DATA BUS BIT 2
10 DB 3 HL DATA BUS BIT 3
1 DB 4 H/L DATA BUS BIT 4
12 DB 5 HL DATA BUS BIT 5
13 DB 6 H/L DATA BUS BIT 6
14 DB 7 H/L DATA BUS BIT 7

M1913116-1 UOAINTRYY 188 LCD MODULE
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uni 7

apf301s0iHan IMARBARIMINTNTRANN

namsnaneanuaszlszaey idaorontmansevesmadadnau 3 ya s
awdnIuveidIasIsiunIeuged luﬁi‘ﬁi’xé‘mmﬁémm 3 @2 Taomiuilumads
ol 1 Al¥dnsavdunuuadadinimin (Magaetic Switch) madamadayad 2 1194
ATI9UULEIBUNT A (nfrared) MIAyRi 3 7 1¥Has2sfumaintonlna unzrn

A1SNANBWBINIATY TIUATUANLAT LCD UAAIHD

7.1 HAMTNARBIMATYAT 1
lumadagat 1 fiseslfaiadnuimindugafiimihiinouguns ON uaz OFF
mriuvesamadaiisaasmahuulndda vieuumnlnddlafld douluns
nanesiis W 19ufiauninde deltmantmansaiugel
1. luvasfindadmihduimuivdnegluannzlnd ssvhldniads hivhem wie |
agluan1iy OFF .
2. diefyngmnnszi I adadnihdudmuimingousnesnnindu sz ldnnd
M wisegluaniz ON Fedggnavesning ﬁﬁaaen‘lﬂfwﬂuﬁqmm
uuuﬁaefﬁ’eagxm?uszna'qu;mw Signal  Mrumsidhsiaudafudyena
Carrier 339TAE2995UMIRI¥8TAN (Tank Circuit) eninds ON uia 2993
mirsnieshandhum 7 S smifufecd Wmndvings oFF nnds

Tauoaluiia

Fnvasvesdygnauednadiuinduegansu (Pulse Modulation) filidea et AC
(Square Wave) 40 mVp-p Ysguudeygar DC 10 Volt unzfggiaue1dnass Out of
Phase (180°) fudggpuduna Aaguld 7.1
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7U7.1 voasdaanadiesnsinmadayaii 1

3
7.2 HANTINAADIMATIYAN 2
M : o o/ “ o 4 ° 4
nndeyad 2 wlFiiaresumuuadudsusa (nfrared) udaivimimaay
‘ J o o \ T A
fAUATS ON uAz OFF vesmadagai 2 Anvaznisasasiveglfuasdududs usaninum
' o 2 o o [ ‘V
Tiannsousuiuld Fsdnwurmsasiesuiiudsil
1. Tuannzind hifimsdaruvesiaguiedlizialag szniteninds uaz
MAfuveeIanstuuasdunsusa sxvhlimads livhau nieeglu
annz OFF
' P v - v A A Ada % ' ' [
2. uaduite lnsnaniiiag nisdaliFialas unlsszninmans uaznaiy
vensvsuasdunsuse Az limadainu niesgluannz ON
: adrviaghumissRuninuuaialivesdwasdursusa nndsdeer OFF

auelaoda lula
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o o o o . a a

dnvazvesdggauerdyaiiuiadueqiniu (Pulse Modulation) iluexilaga
(Amplitude) 0.1 mVp-p (AC) fiag’uuﬁmmm DC 10 Volt 4azdayga1e1dnave Out of
Phase MR uduna Asgin 7.2

Jin7.2 Syanamsens Inmndagan 2

-
7.3 HANTNARBINIATIYATN 3
1] A o o ‘. o o : o
madegan 3 szlddasndumunteulns ludasissunuuiiannsaasietu
X ada - = i A A 4 da A dY r1aaa o <
TARmzAaiFIamniv nndagaq wisonlunilanfedsn lilivda uazendusauds
a daa & o n: ] J o ; -1 ] [
TeliFIavuiaanieesaseiuillfhild selusesasaefuuynileziissesmizinaeg
5 ‘ o | o . A
desnallanieslsesasietuee liiauasniud seniraatBdssine 2 wift eyt
A o o o
Wwesthuiiin ON 2esrwsoeennInialivesmsasa9suldiy uazs 1199585929
o Sk - 4 g & e k| oK o d
sumadeu Talinaugy nadeygai 3 dnfinile deee lwaninanesdail
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veo
senser NO.1 5.6k
330 Ohms 741514
2 @0—‘
O ¥/
1k
AN3S
Pz o8
VCC©
senser No.2 5.6k
330 Ohms T4LS14
RO L
1k
AN3S
NEC
senscr No.3 5.6k
330 Ohms 741514
4
b
oo A2 K
1k

4N3S

.||

s b

o

0.5W 8 Ohurs

yvce

10 Ohms




0080=
00A0=
00Al=
00A2=
00B5=

0000
0000 020500
0003
0003 020582

AANUIN Y.

Tsunsiludiuvedluinsneuiniained

1 sfilename  control . asm
2 ;description  input from sensor & output to led , buzzer
3 shardware  design from experiment.
4 ;assembler  sxaS1 or cross-assembler .
5 ;software eng. wasan n.(kuang)
6 sinstitude  Kmit'L
7
8 ;**#*#**********# Variable ko kbR kR ook dokokk
9
10 port0  equ p0- ;lcd data(p0.0-p0.7)
31,4 leds  equ p2.0 ;p2.0->rs -
12 Iedrw  equ p2.1 p2.1->r1iw
13 Icden equ p2.2 p2.2->¢
14 soundb equ tl ;buzzer
15
16 ;***###**#**#t#t intemal ram Mok feak sk sk deskeok ok ook sk sk ook e ok
17 J
18 org (0000h
19 ds 8 sregister bank 0
20 sysstk: ds 24
21
22 ;*****#*******t**** power ek sk dok dedoke ki ko ke
23
24 org  0000h
25 power: limp res
26 . org 0003k

27 _ hmp timdow



0500

0500 7A28
0502 7B01
0504 DAFC
0506 758108
0509 C2B5
050B 7A02
050D D288
050F D2AY
0511 D2AF
0513 D2B8
0515 D2A8
0517 758700

051A 758920 -

051D 759834
0520 D28C

0522 7438
0524 120845
0527 740C
0529 120845
052C 7401
052E 120845
0531 7A02
0533 120811

29
30
31
32
33
34
35
36
37
38
39

41
42
43

45

47
48
49
50
51
52
53
54
55
56

57

* *EXREBRERKE pag wkkkkEr skt RkEk kR ke

org
res: mov
resl: mov
djnz
mov
clr
mov
setb
setb
setb
setb
setb
mov
mov
mov

setb

0500h

12,440 spower up delay
3,#1

r2,resl

sp,#sysstk ;set sysem stack

soundb ;sound bit low frist

r2,#2 ;frist delay

it0 ;failing edge int

et0 ;int O enable

ea ;all enable interupt

px0

ex0

poon,#00h -

tmod,#20h  ;timel mode2
scon,#52 ;serial 8 bit urat mode

\

tr0 ;time0 on

kR kb Rk Rk &k ~initiall E3 33T 2323313 83 1 3]
; 2 lcd-initialize

mov
Icall
mov
lcall
mov
Icall
mov

lcall

a,#00111000b  ;function set
ledwi

a,#00001100b.  ;display on‘off
ledwi

a#01lh ;clear

ledwi

12,42

delay



0536 7440 58
0538120845 59
0S3BTF30 60
053D 9005C4 61
0540 E4 62
0541 93 63
0542C083 64
0544C082 65
0546 120857 66
0549D082 67
054BDO083 68
054D A3 69
0S4EDFF0 70
0550 900566 71
0553 12081C 72
0556 7A10 T3
0558 120811 74
055B 900597 75
0SSE 120769 76
0561 00 "7
0562 00 78
0563 0205F4 79
0566 80
0566 20202800 81
056A 01020304
0S6E 05292020
0572 53656375 82
" 0576 72697479
057A 20537973
057E 74656D20

title:

stitle:

title1:

mov 8,#01000000b  ;cgram add
lcall Jodwi

mov 17 #8%6 ;load char

mov dptr,#maintd

cir a

movc a,@a+dptr

push dph

push dpl

lcall lcdwd

pop dpl

pop dph

inc dptr

djnz 17 title

mov dptr#titlel

lcall ledld

mov 12#10h

Icall delay

mov dptr,#jupeter

Icall song

nop

nop

limp mam

db" (",0,1,2,3,45") "

db "Security System "



83

84

‘ 85

0582 CODO 86
0584 C083 87
0586 C082 88
0588 C2BS5 89

058A BFFFO03 90
058D 1206EB 91
0590 D082 92
0592 D083 93
0594 DODO 94

0596 32 95

' 96

97

98

0597 99

0597 25020C02 100
059B 0E02

059D 11041104 101
05A1 1104
05A3 15021802 102
05A7 1A041104 103
05AB 1504
0SAD 11021502 104
05B1 13041104 105
05B5 0E04
" 05B7 0CO20E02 106
0SBB 11041104 107
0SBF 1104

Rkt
’

timdow:

kK vinmlptt'#vv * kE

push psw
push dph
push dpl

~clr soundb

out:

dkklekk kR kR ke Rk 4], sk ke e ol o e afe ofe e o e ok e e ok se ok ok
; title-song

jupeter:
db

db
db

db
db

cjne r7,#0fthout

lcall acknow !
pop dpl

pop dph

pop  psw

reti

25h,02h,0ch,02h,0eh,02h

11h,04h,11h,04h,11h,04h

15h,02h,18h,02h
1ah,04h,11h,04h,15h,04h

11h,02h,15h,02h
13h,04h,11h,04h,0eh,04h

Och,02h,0¢h,02h
11h,04h,11h,04h,11h,04h



05C1 2502
05C3 FF

05C4

05C4 19
05C5 1E
05C6 00
0SC7 IF
05C8 09
05C9 11
05CA 11
05CB 11

05CC 00
05CD 00
05CE 00
05CF 1A
05D0 0A
0sD1 0A
05D2 OF
05D3 0B

05D4 00
05D5 00
05D6 00
" 05D71A
05D8 0A
05D9 0A

108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

25h,02h
Ofth

db
db

00011001b
00011110b

00000000b

00011111b
00001001b
00010001b
00010001b
00010001b

00000000b
00000000b
00000000b
00011010b
00001010b
00001010b
00001111b
00001011b

00000000b
00000000b
00000000b
00011010b
00001010b
00001010b

TEFENF



05DA 0A
0sDB 0C

05DC 0D
05DD 12
OSDE 1C
OSDF 04
05EO 04
05E1 04
05E2 06
05E3 06

05E4 00
0SES 00
05E6 00
0SE7 19
OSES8 09
05E9 09
OSEA IF
OSEB 19

0SEC 00
05ED 00
OSEE 00
OSEF 19
05F0 11
O5F1 19
05F2 11
0SF3 1F

138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

db

&

db

db

db

db

db

db

db

00001010b
00001100b

00001101b
00010010b
00011100b
00000100b
00000100b
00000100b
00000110b
000001 10b

00000000b
00000000b
00000000b
00011001b
00001001b
00001001b
00011111b
00011001b

00000000b
00000000b
00000000b
00011001b
00010001b
00011001b
00010001b
00011111b

P



168

169
05F4 900630 170
05F712081C 171
O05FA 7A10 172
O0SFC 120811 173
OSFF 759000 174
0602 12086C 175
0605 00 176
0606 7590FF 177
0609 12086C 178
060C E4 179
060D ES90 180
060F 12086C 181
0612 5407 182
0614 00 183
0615 B40106 184
0618 12064D 185
061B 0205F4 186
O61E B40206 187
0621 120659 188
0624 0205F4 189
0627 B404D5 190
062A 120665 191
062D 0205F4 192
0630 193
0630 20436F6D 194
0634 706C6574
0638 65205379

063C 7374656D

main:

mainl:

mainx:

mainx]:

mainx2:

maints:

mov
leall
mov
lcall
mov

fcall

mov
lcall
clr
mov
Icall
anl
nop
cjne
lcall
ljmp
cjne
lcall
ljmp
cjne
Icall

limp

dpjtr,#maints
ledld
12,#10h
delay

pl#0 ;clear portl
exlatch
pL#0fth  ;plpullup
exlatch

a

a,pl

exlatch

8,#07h

a,#01h,mainx]
revid
main

a,#02h,mainx2

revidl .

main
a,#04h,mainl
revid2

main

db " Complete System"



0640 2A3C3C20 195
0644 4B6D6974
0648 4C203E3E
064C 2A

196

197

198
064D 900671 199
0650 12081C 200
0653 7A10 201
0655 1206C5 202
0658 22
0659 90068D
065C 12081C

203
204
205
206
207

065F AALQ
0661 1206C5
0664 22

0665 9006A9
0668 12081C
066B AAI0 211
066D 1206C5
0670 22

0671

0671 20686176 215
0675 65205468
0679 65667420
067D 3120

" 067F 20617420 216

208
209
210

212
213
214

0683 706F696E
0687 74202031

db "*<< Kmifl, >>*“

;tt***#*t#*t****#t# alalm ekdekiokkkkkkkkkEkE

revid: mov
lcall
mov
lcall
rét
revidl: mov
lcall
mov
lcall
ret
revid2: mov
lcall
mov
Icall

ret

dsendt:

dptr #dsendt
ledid
r2,#10h

siren

dptr,#dsendtl
Iedld
r2,10h

siren

dptr,#dsendt2
ledid
r2,10h

siren

db " have Theft 1"

db " atpoint 1 "



068B 2020
068D 217
068D 20686176 218
0691 65205468
0695 65667420
0699 3220
069B 20617420 219
069F 706F696E
06A3 74202032
06A7 2020
06A9 220
06A9 20686176 221
06AD 65205468
06B1 65667420
06B5 3320
06B7 20617420 222
06BB 706F696E
06BF 74202033
06C3 2020
223
224
225
06CS 7FFF 226
06C7 7E10 227
06C9 7860 228
229
06CB 7910 230

" 06CDES 231

06CE FA 232
06CF 120742 233

dsendtl:

db " have Theft2 "

db " atpoint 2 "

dsendt2:

db " have Theft3 "

db " atpoint 3 "

ook e deokak e ok de e ok ok ok ke ok sircn LTI R T T T T T I
’
L]

siren;  mov
mov

mov

exam4l: mov
exam42: mov
mov

leall

r7,#0fth
16,#10h
r0,#60h

r1,#10h
a0
12,3

sound

;loop ccount
;start frequency
;up sound loop

;up sounnd count

;frequency



06D218 234
06D3 D9F8 235
236
06D57901 237
06D7ES 238
06DBFA 239
06D9 7B14 240
06DB 120742 241
06DE08 242
06DF D9F6 243
OGE1E8 244
06E29403 245
OGEAFS 246
06ES DEE4 247

06E7 00 248
06ES 0206C5 249
250
251
252

06EB 00 253
06EC 1207DF 254
06EF 00 255
06F0 900725 256
06F3 12081C 257
06F6 7A10 258
06F8 120811 259
06FB 740C 260
" 06FD 120845 261
0700 7480 262
0702 120845 263

dec 10 up

djnz rl,exam42

mov
exam43: mov
mov
mov
Icall
inc
djnz
mov
subb
mov
djnz
nop

limp

;down sound loop

rl,#01h ;down loop count
a0 ;frequendy
12,3

13,#20 ;length

sound

0 ;down

a, 00 ;next frequency

r6,exam4l ;loop again

siren ;loop forever

acknow: nop
’ lcall

nop

acknowl: mov
lcall

mov

Icall

mov

lcall

mov

Icall

*x% acknow kdkkkkkkkkkkkdkkkdobkg

Ibeep

dptr,#ackl
ledld

r2,#10h

delay
a,#00001100b
Iedwi

a,#80h

ledwi



0705 7A10 264
0707 120811 265
070A 7480 266
070C 120845 267
07OF.7F28 268
0711 741C 269
0713 120845 270
0716 7A01 271
0718 120811 272
071B DFF4 273
071D 7A10 274
071F 120811 275
0722 0206F0 276
0725 277
0725 2A3E3E41 278
0729 636B6EGF
072D 776C6167
0731 653E3E
0734 2A3ES374 279
0738 6F702041
073C 6C61726D
0740 3E3E
280
281
282
283
284
285
286
0742 7D00 287

mov
Icall
mov
lcall
mov
acknow2: mov
Icall
mov
lcall
djnz
mov
lcall
hmp
ackl:

12,#10h
delay
a,#30h
ledwi
17,440
a,#00011100b
ledwi

12,#1

delay
r7,acknow2
r2,#10h
delay

acknowl

db "*>>Acknowlage>>"

db "*>Stop Alarm>>"

;sound generator

;in=r2 frequency

; =13 length

;reg= a,12,r3,r4,r5

sound:

mov r5,#0

;end flag



0744 7C00
0746 12074D
0749 BDOIFA
074C 22
074D D2B5
074F 120758
0752 C2B5
0754 120758
0757 22
0758 EA
0759 120760
075C 14
075D 70FA
075F 22
0760 DC06
0762 7C00
0764 DB02
0766 7D01
0768 22

" 0769 E4
076A 93
076B A3

288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

306

307

308

309

310

311

312

313
314
315

316
317

sound!:

sounds:

soundx:

soundx1:

soundy:

soundyl:

mov r4,#0

Icall sounds

cjne r5#1,soundl

ret

setb soundb
lcall soundx
cr soundb
Icall soundx
ret

mov a,r2

lcall soundy
dec a

jnz  soundx1
ret

djnz r4,soundyl
mov 14 #0
djnz r3,soundyl
mov r5#l1

ret

;delay constant

;outl

sout0

:frequency delay

;length count down

;*****t‘***#*‘*t**** song Sub sedkokok ok ook ek ok ook gk

;play note by song table

:in =internal table(nn,1L,on,1L,....,an,1LfF)
: nn =0-25h 11=0-4
;out =@r0(next)

;reg =a,12,13,14,15

song:

clr a

move a,@a+dptr

‘inc  dptr



L]

076C BAFFO1
076F 22

0770 FA

0771 E4

0772 93

0773 FB

0774 A3

0775 C083

0777 C082

0779 EA

077A 900790
077D 93

077E FA

077F 120742
0782 7A40

0784 7B00

0786 DBFE
0788 DAFA
078A D082
078C D083
078E 80D9
0790

0790 O0F4E4D9
0794 CCCOB4AA
0798 A1989088
079C 8078726B
07A0 655F5ASS
07A4 504C4743
07A8 3F3B3835
07AC 322F2C2A

318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347

cjne
ret
songl: mov
clr
move
mov

inc

push
mov
mov
movce

mov

leall

mov
song4: mov
djnz

djnz

pop
sjmp

A}

songtl:

a,#0fth,songl

;end by 0fth
2,a ;memory freq.
a
a,@a+dptr
r3,a
dptr
dph
dpl
ar2
dptr,#songtl
a,@a+dptr
12,a ;length
sound
2,#40h
r3,#0 ’
3.9

;length

;delay

r2,song4
dpl
dph

song

db 000h,0f4h,0e4h,0d%h ;g,g#,a.2%#
db Occh,0cOh,0b4h,0ash ;b,c,cH,d
db 0alh,098h,090h,088h ;d#.e,f, 6
7 db 080h,078h,072b,06bh ;g.g#.a,a#
db 065h,05(h,052h,055h ;b,c,c#,d
db 050h,04ch,047h,043h ;df.e £
db 03fh,03bh,038h,035h ;g,g#,a,a#
db 032h,02fh,02ch,02ah ;b,ccf,d



07B0 27252321 348 db 027h,025h,023h,021h ;d#e, L
07B4 1F01 349 db 01fh,001h ;8,8
07B6 350 songt2:
0786 084080C0 351 db 008h,040h,080b,0c0h ;0,1,2,3
07BA 00 352 db 000h 4
353
354 SERREREEEESRATEEREE nhoery sub FHEE* FhEkEEE

355 ;any beep subroutine
356 ireg =a,12,r3,r4,r5

357
07BB 7A50 358 fbeep: mov r2#50h :direct function key beep
07BD 7B15 359 mov 13,#15h
O7BF 120742 360 lcall  sound
07C222 361 ret
07C3 7A40 362 xbeep: mov r2,#40h shex key beep
07C5 7B15 363 mov 13,#15h
07C7 120742 364 lcall sound
07CA 22 365 ret
07CB 7A30 366 obeep:  mov 12,#30h ;operate key beep
07CD 7B15 367 mov  r3,#15h
07CF 120742 368 lcall sound .
07D2 22 399 ret
07D3 7A18 ) 370 hbeep: mov r2#18h ;success beep
07D5 7B50 3N mo\v r3,#50h
07D7 120742 372 Icall sound
07DA 7A12 373 mov 12#12h
07DC 7B60 374 mov 13,#60h
07DE 22 375 ret

07DF 7A90 376 Ibeep: mov 2. #90h ;warning beep
07E1 7B90 377 mov 13 #90h



o M

07E3 120742
07E6 22
07E7 7ASF
07E9 7B20
07EB 120742
O7EE 7A3F
07F0 7B20
07F2 120742
07F5 7TA2F"
07F7 7B40
07F9 120742
07FC 22
07FD 7A0D
07FF 7B60
0801 120742
0804 22

0805 7BE6
0807 7C00
0809 DCFE
080B 00
080C DBF9
080E DAF5
0810 22

378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407

Icall sound
ret

sbeep: mov 12#5fh
mov 13,#20h
Icall sound
mov 12,#3fh
mov 3,#20h
lcall sound
mov r2#2fh
mov 13,#40h
Icall sound

ret

ubeep: mov  r2#0dh
mov  r3,#60h
lcall sound

ret

;delay 1/1000 second
;in =12

;reg =r2,r3

dmsec: mov 13,#230
dmsecl: mov r4,#0
dinz r4,$
nop
djnz 13,dmsecl
dinz r2,dmsec

ret

;reset beep

;user beep

B ok ok e ke o ok sk

SRRk Rk kR E ket
5 dmsec sub

;1 msec loop



0811 7B00
0813 7C00
0815 DCFE
0817 DBFA
0819 DAF6
081B 22

081C 7480
081E 120827
0821 74C0
0823 120827
0826 22
0827 C083
0829 C082
082B 120845
082E D082
0830 D083
0832 7A10
0834 E4
083593

408

410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437

;#v‘ 22133221 kK dCla
;delay subroutine
sin =12

sreg =12,13,14

delay: mov 13,#0
delayl: mov rd#0
dinz 4%
dijnz  r3,delayl
djnz r2,delay

ret

ok @Rk * 1o &&
’* PTIIE S g s 1Cddls

L & FE¥

L L b g

> o e e e e sl g oz 2k

;load internal-ram to lcd-module(dmc 164)

;in =ledbuf

sreg =a,10,12

ledld: mov a#80h
Icall lcdlds
mov a,#0cCh
lcall lcdids
ret

ledlds: push dph
push dpl
lcall lcdwi
pop dpl
pop dph
mov r2#16

ledidsl:clr 2
movc a,@atdptr

;set address linel

sset address line2

;load sub

;16 char

bk



0836 C083
0838 C082
083A 120857
083D D082
083F D083
0841 A3
0842 DAFO
0844 22

0845 F580
0847 C2A0
0849 C2A1
084B D2A2
084D 00
084E C2A2
0850 00
0851 7400
0853 14
0854 70F
0856 22

438
439
440
441
442
443

445

447
443
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467

push dph
push dpl
Icall Jedwd
pop dpl
pop dph
inc dptr

djnz r2,lcdldsi

ret

’

;led write instrution(rs=0)

in=a

;reg=a

ledwi:

ledwil

mov port0,a

clr  lcdrs
clr  ledrw
setb lcden
nop

clr  lcden
nop

mov 8#0

tdec a
jnz

ret

ledwil

;write data

kg ICdWl kkkk

;data to port0

;15 =0
ifw =0
;enable =1

;enable =0

sdelay

kkkrkkkkEkk

;##****t****#******t* 1ded L2 2 *%

;led write data(rs =1)

i =a

Jreg=a



- ot T e e

0857 F580
0859 D2A0
085B C2A1
085D D2A2
085F 00
0860 C2A2
0862 00
0863 D2A2
0865 00
0866 7400
0868 14
0869 70FD
0868 22

086C 00
086D C2B7
086F 00
0870 D2B7
0872 00
0873 C2B6
087500
0876 D2B6
0878 22

0000 =

468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496

ledwd:

lcdwdl:

mov port0,a ;data to port0
setb ledrs as=1

clr ledrw srfw =0
setb leden ;enable =1
nop

clr  lcden ;enable =0
nop

setb lcden ;enable =1
nop

mov a0

dec a

jnz  ledwdl

ret

;t#**#*‘##*#**#*#* latCh data ext * * kb

sreg =rd,wr(p3.6+p3.7)

exlatch:

nop

clr p3.7 sreset buffer(rd)

nop

setb p3.7 ;read pl
nop

clr p3.6 ;reset buffer(wr)

nop
setb p3.6 ;read pl

ret

end
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ackl ==0725
Odelay = 0811
dsendt = 0671
exam42 = 06CD
hbeep = 07D3
ledld = 081C
ledrw = 00A1
ledwil = 0853
maints = 0630
obeep = 07CB
res = 0500
revid2 = 0665
songl = 0770
sound = 0742
soundx = 0758
stitle = 055B
title1= 0566

acknow = 06EB
delayl = 0813
dsendtl = 068D
exam43 = 06D7
jupeter = 0597
lcdlds = 0827
ledwd = 0857
main = 05F4
mainx = 0615
out = 0590

resl = 0502
sbeep = 07E7
song4 = 0784
soundl = 0746
soundx1 = 0759
sysstk = 0008
ubeep = 07FD

acknowl = 06F0
dmsec = 0805
dsendt2 = 06A9
exlatch = 086C
Ibeep = 07DF
ledlds1 = 0834
ledwdl = 0868
mainl = O5FF
mainx1 = 061E
port0 = 0080
revid = 064D
siren = 06C5
songtl = 0790
soundb = 00B5
soundy = 0760
timdow = 0582
xbeep =07C3

acknow2 = 0711
dmsecl = 0807
exam41 = 06CB
fbeep = 07BB
leden = 00A2
Icdrs = 00A0
ledwi = 0845
maintd = 05C4
mainx2 = 0627
power = 0000
revidl = 0659
song = 0769
songt2 = 07B6
sounds = 074D
soundyl = 0768
title = 0540
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Voo b 20
*
i .| T 0.1pF 0.1uF
=14 BT = 16
p A2
1 15 Doy Din 9 1
et b A3 2 Beie 5 6 2
ACCRESSES 3 d
K}
p A4 4%
4 A1 c14s027 | 4 M Fo
L b AS 5 7 OR 5 ase §
45026
= gy 13 BTC ¢ scataas [15
= — 2ol 0L
L 12 11CTC L 14 o7
4-BIT b D7 ) ——{ K 13
BIMARY 0 1 10 2 08
DATA p 08 o 09
T
b 09 IE 23 A
= 8
Ct1c'= CTC + Clayout + 12 PF
- 1 100 pF <CTG < 15uF | < REPEAT OF ABOVE
05¢ = 2 3 RTCCTC Ryc 210 kQ: Rg =2 BrC
Ry2 10kQ
R{C1 =395 RTCCTC C1.2 400 pF REPEAT OF ABOVE
Ry > 100kQ
R2Cp =77 RrcCT1C Cp 2700 pF
Example R/C Values (All Resistors and Capacitors are £ 5%)
(Ctc’ = Cyc+ 20pF)
tosc (kHz) | Byc Cre Rg Ry Cq R2 C2
362 10k 120 pF 20k 10k | 470pF | 100k | 910 pF
181 10k 240 pF 20k 10k | 910pF | 100k | 1800pF
88.7 10k 490 pF 20k 10k ) 2000pF | 100k | 3900pF
426 10k 1020 pF 20 k 10k | 3900pF | 100k | 7500 pF
215 10k 2020 pf 20k 10k | 8200pF | 100k | 0.015uF
8.53 10 k 5100 pF 20k 10k | 0.02pF | 200k | 0.02pF
1.74 50 k 5100 pF 100 k s0k | 0.02pF | 200k | 0. uF

Figure 17. Typical Application
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LTTOROLA
>ERMICONDUCTOR TECHNICAL DATA

Encoder and Pecoder FPaiys
CMOS

These devices are designed to be used as encoder/decoder pairs in remote
control applications.

The MC145026 encodes nine lines of information and serially sends this
information upon receipt of a transmit enable (TE) signal. The nine lines may be
encoded with trinary data (low, high, or open) or binary data (low or high). The
words are transmitted twice per encoding sequence to increase security.

The MC145027 decoder receives the serial stream and interprets five of the
trinary digits as an address code. Thus, 243 addresses are possible. If binary
data is used at the encoder, 32 addresses are possible. The remaining serial
information is interpreted as four bits of binary data. The valid transmission (VT)
output goes high on the MC145027 when two conditions are met. First, two
addresses must be consecutively received (in one encoding sequence) which
both match the local address. Second, the 4 bits of data must match the last
valid data received. The active VT indicates that the information at the Data
output pins has been updated.

The MC145028 decoder treats all nine trinary digits as an address which
allows 19,683 codes. If binary data is encoded, 512 codes are possible. The VT
output goes high on the MC145028 when two addresses are consecutively
received (in one encoding sequence) which both match the local address.

« Operating Temperature Range: — 40 to + 85°C
« Very-Low Standby Current for the Encoder: 300 nA Maximum @ 25°C
« Interfaces with RF, Ultrasonic, or Infrared Modulators and Demodulators
¢ RC Oscillator, No Crystal Required
« High External Component Tolerance; Can Use + 5% Components
« Internal Power-On Reset Forces All Decoder Outputs Low
« For Infrared Applications, See Applications Notes AN1016 and AN1126
+ Operating Voltage Range: MC145026 =2.5t0 18 V"
MC145027, MC145028 = 4.510 18 V

« Low-Voltage Versions Available:

SC41343 = 2.8 to 10 V Version of the MC 145027

SC41344 = 2.8 1o 10 V Version of the MC145028

MC145026

MC145027

MC145028
SC41343
$C41344

P SUFFIX
! | PLASTIC DIP
CASE 648

O SUFFIX_
SOG PACKAGE
CASE 7518

DW SUFFIX
SOG PACKAGE
CASE 751G

ORDERING INFORMATION
MC145026P Plastic DIP
MC1450260 SOG Package
MC145027P, SC41343P Plastic OIP
MC145027DW, SC413430W  SOG Package
MC145028P, SC41344P Plastic DIP
MC145028DW, SC41344DW  SOG Package

PIN ASSIGNMENTS
MC145026 MC145027/SC41343 MC145028/SC41344
ENCODER DECODERS DECODERS
Arf]1e 16 {1 Vpp Al 1e 16 [J vpp Al1e 16 [1 vop
n2(2 15 {] Doyt {2 15{] D6 (2 15 {1 A6
a3l 3 Ul T afs 1l or a3 18 {l a7
A4l 13 Ryg Al s 13(] 08 A4 (] 4 13[] A8
As(] s 128 Crc As{]s 12 (] D9 a5l s 121 A9
A6r06 (] 6 1] Rg R s npgvr R s ngvr
A07 ] 7 10 1 Asm9 c g7 10 [J Ro/C ci g7 10 [1 RorCy
vss 8 o 1 AsD8 vgsll s 90 by vssl 8 sl o

* All MC 145026 devices manufactured after date code 9314 or 314 are guaranteed over this wider voltage range. All previous designs using the
low-voitage SC41342 should convert to the MC145026. which is a drop-in replacement. The SC41342 part number will be discontinued.

MOTOROLA

MC145026+MC145027-MC145028¢SC41343.SC41344
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ELECTRICAL CHARACTERISTICS — MC1 45026, MC145027, and MC145028 (Voltage Referenced to Vss)

Guaranteed Limit
-40°C 25°C 85°C
Voo
Symbol Characteristic v Min Max Ain RMax Min tax Unit
VoL Low—Level Output Voltage (Vin=Vpporo)| s.0 - 0.05 - 0.05 - 0.05 v
10 — 0.05 — 0.05 -—_ 0.05
15 - 0.05 - 0.05 - 0.05
VOH High-Level Output Voltage (Vin=0orVpp) | 5.0 495 —_— 4.95 -— 4.95 — v
10 9.95 - 9.95 - 9.95 -
15 14.95 — 14.95 - 14.95 _—
viL Low-Levei Input Voltage v
(Vout=4.50r0.5V) | 50 - 1.5 — 15 — 1.5
(Vout=9.00r1.0V) | 10 -— 3.0 - 3.0 - 3.0
(Vout=13.50r1.5V) | 15 - 4.0 - 4.0 - 4.0
ViH High-Level input Voltage \
(Vout=0.50r4.5V) | 5.0 35 — 35 - 3.5 -
(Vout=1.00r9.0V) { 10 7.0 —_ 7.0 - 7.0 -
{Vout=1.50r13.5V) | 15 1 = 1 — 1 —
lOH High-Level Qutput Current L mA
(Vout=25V)! 5.0 ~25 - ~2.1 — -17 -
(Vout=4.6V)| 5.0 | -0.52 — -0.44 — ~0.36 -
Vout=95V){ 10 | -1.3 — - 1.1 — -0.9 -
(Vout=135V)| 15 -3.6 -— -3.0 — ~2.4 —
loL Low-Level Qutput Current mA
(Vout=0.4V)| 5.0 0.52 — 0.44 - 0.36 _
(Vout=05V) | 10 1.3 - 1.1 — 0.9 -
(Vout=15V){ 15 3.6 - 3.0 — 2.4 -
lin Input Current — TE 5.0 - — 3.0 1 — - HA
{MC145026, Pull-Up Device) 10 - _ 16 60 — —
15 &y e 35 120 -= -
lin input Current 15 - +0.3 — +03 - +1.0 A
Rg (MC145026), D;, (MC145027, MC145028)
lin Input Current pA
A1 - A5, A6/D6 - A9/D9 (MC145026), 5.0 - — - + 110 r- -
Al - A5 (MC145027), 10 —_— — — +500 —_ —_
At - A9 (MC145028) 15 - — — + 1000 —_ ond
Cin Input Capacitance (Vi = 0) — — — — 7.5 — — pF
[fols) Quiescent Current — MC145026 5.0 - - - 0.1 - — HA
10 - - - 0.2 - —_
15 —_ — - 0.3 - -
[[»]a) Quiescent Current — MC 145027, MC145028 5.0 — - - 59 - - HA
10 _— —_ —_ 100 -_ —_
15 = — —_ 150 — —
ldd Dynamic Supply Current — MC145026 5.0 — - - 200 —_ - uA
{fc = 20 kHz) 10 — - - 400 - -
15 — — - 600 - -
lad Dynamic Supply Current — MC145027, MC145028 | 5.0 — — — 400 — —_ pA
(fe = 20 kHz) 10 - - _ 800 - -
15 — - - 1200 - —
* Also see next Electrical Characteristics table for 2.5 V specifications.
MC145026+MC145027+MC145028SC41343+SC41344 MOTOROLA
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ELECTRICAL CHARACTERISTICS — MC145026 (Voitage Referenced to Vgs)

Guaranteed Limit
-40°C 25°C 85°C
Voo
Symbol Characteristic v Min Max Min Max Min Max | Unit
VoL Low-Level Output Voltage Vin=0VorVpp){ 25 - 0.05 —_ 0.05 — 0.05 v
VoH | High-Level Output Voltage (Vin=0VorVpp)| 25 245 - 245 - 2.45 — v
ViL Low-Level Input Voltage ~ (Vout=0.5Vor2.0V)| 25 - 0.3 i 0.3 - 03 v
ViH High-Level Input Voltage ~ (Vout=0.5Vor2.0V)| 25 22 - 22 —_ 22 - v
IoH High—Level OQutput Current (Vout=125V){ 25 0.28 - 0.25 —_ 0.2 - mA
oL Low-~Level Output Current (Vout=04V) | 25 0.22 — 0.2 - 0.16 —_ mA
tin Input Current (TE — Pull-Up Device) 25 - —_ 0.09 1.8 — — HA
tin Input Current (A1-AS5, AG/D6~A9/D9) 25 - —_ - +25 — - pA
oD Quiescent Current 25 = — —_ 0.05 - — uA
dd Dynamic Supply Current (fe = 20 kiHz2) 25 - — — 40 — — HA
ELECTRICAL CHARACTERISTICS — SC41343 and SC41344 (Voltage Referenced to Vgg)
Guaranteed Limit
-40°C 25°C 85°C
Voo
Symbol Characteristic v Min Max Min Max Min Max Unit
VoL Low-Level Output Voltage (Vin=0VorvVpp)| 2.8 S 0.05 — 0.05 = 0.0 v
5.0 - 0.05 - 0.05 — 0.05
10 — 0.05 — 0.05 - 0.05
Vou | High—Level Output Voltage (Vin=0Vorvpp) | 2.8 2.75 - 2.75 - 2.75 — v
5.0 4.95 — 4.95 —_ 4.95 -—
10 9.95 - 9.95 - 9.95 —
viL Low-Level Input Voltage v
(Mout=2.3Voros5v)| 28 — 0.84 - 0.84 - 0.84
(Vout=4.5Vor0.5Vv) | 5.0 - 15 - 1.5 — 1.5
Vour=90Vor1.0vVy! 10 —_ 3.0 S 3.0 - 3.0
VIH High-Level Input Voitage v
(Vout=0.5vor23v)| 28 1.96 — 1.96 - 1.96 —
(Mout=0.5Vordasv)| 5.0 35 - 3.5 - 3.5 -
(Vout=1.0Vor9.ov)| 10 7.0 - 7.0 - 7.0 —
loH High~Level Output Current mA
(Vout=14V)| 28 | -0.73 — -0.7 - ~0.55 —
(Vout=45V)| 5.0 | -059 — -05 - ~0.41 —
(Vout=90V) 10 -1.3 — - 1.1 — -08 —_
oL Low-Level Output Current mA
(Vout=04V) | 28 0.35 “— 0.3 - 0.24 -
(Vout=05V) | 5.0 0.8 — 0.6 —_ 0.4 —
(Vour=10V)| 10 35 — 29 — 23 -
lin Input Current — Djn 10 —_ +0.3 — +0.3 - 1.0 pA
lin tnput Current 2.8 — — —_ +30 — — RA
A1 -A5(SC41343) 5.0 - — - +140 _— -
Al - A9 (5C41344) 10 - — — + 600 — —
* Cin Input Capacitance (Vi = 0) —_ —_ — — 7.5 - - pF
po Quiescent Current 2.8 — - —_ 60 - - pA
o 5.0 - —_ — 75 —_ -
10 — —_ — 150 — -
Idd Dynamic Supply Current (1 = 20 kHz) 2.8 — — — 300 — —_ BA
5.0 - - — 500 — —
10 _ — — 1000 -— —_
VOTOROLA MC145026eMC145027+MC145028¢SC41343.SC41344
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SWITCHING CHARACTERISTICS — 11C145026°, $4C145027, and MC145028 (C_ =50 pF, T4 = 25°C)

Figure Guaranteed Limit
Symbol Characteristic No. Voo Min Max Unit
TLH, trHL | Qutput Transition Time 48 5.0 - 300 ns
10 - 100
15 — Ry
t Din Rise Time — Decoders 5 5.0 —_ 15 ps
10 —_ 15
- 15 — 15
<3 Din Fall Time — Decoders S 5.0 —_ iS5 us
10 - 5.0
15 - 4.5
fosc Encoder Clock Frequency 6 5.0 0.001 29 Mz
10 0.001 5.0
15 0.001 1C
f Decoder Frequency — Referenced to Encoder Clock 12 5.0 1.0 246 kHz
10 1.0 41C
15 1. 450
tw TE Pulse Width — Encoders 7 5.0 65 - ns
10 30 —
15 20 —
* Also see next Switching Characteristics table for 2.5 V specifications.
SWITCHING CHARACTERISTICS ~— MC145026 (Cy_ =50 pF, Tp = 25°C)
5 Guaranteed Limit
Figure
Symbol Characteristic No. Voo Min Max Unit
tTLH. tTHL | Output Transition Time 4,8 25 = 450 ns
fosc Encoder Clock Frequency 6 25 1.0 250 kHz
tw TE Pulse Width 7 25 1.5 - us
SWITCHING CHARACTERISTICS — SC41343 and SC41344 (Cy_ =50 pF, Ta = 25°C)
Figure Guaranteed Limit
Symbol Characteristic No. Vpo Min Max Unit
LM, trHL | Output Transition Time 4,8 28 — 320 ns
5.0 - 200
10 - 190
t Din Rise Time S 2.8 - 15 us
’ 5.0 - 15
10 — 15
tt Djn, Fall Time 5 28 — 15 us
5.0 —_ 15
10 - 5.0
f Decoder Frequency — Referenced to Encoder Clock 12 28 1.0 100 kHz
5.0, 1.0 240
10 1.0 410
MC1450264MC145027MC145028+SC41343SC41344 MOTOROLA
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Figure 8. Test Circuit
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OPERATING CHARACTERISTICS

MC145026

The encoder serially transmits trinary data as defined by
the state of the A1 — A5 and A6/D6 — A9/D9 input pins. These
pins may be in either of three states (low, high, or open)
allowing 19,683 possible codes. The transmit sequence is
initiated by a low level on the TE input pin. Upon power—up,
the MC145026 can continuously transmit as long as TE
remains low (also, the device can transmit two—word
sequences by pulsing TE low). However, no MC145026
application should be designed to rely upon the first data
word transmitted immediately after power-up because this
word may be invalid. Between the two data words, no signal
is sent for three data periods (see Figure 10).

Each transmitted trinary digit is encoded into pulses (see
Figure 11). A logic 0 (low) is encoded as two consecutive
short pulses, a logic 1 (high) as two consecutive long pulses,
and an open (high impedance) as a long pulse followed by a
short pulse. The input state is determined by using a weak
“cutput” device to try to force each input high then low. if only
a high state results from the two tests, the input is assumed
to he hardwired to Vpp. If only a low state is obtained, the
input is assumed to be hardwired to Vgs. If both a high and a
lew can be forced at an input, an open is assumed and is
encoded as such. The “high® and *low” levels are 70% and
30% of the supply voltage as shown in the Electrical Charac-
teristics table. The weak “output” device sinks/sources up to
110 uA at a 5 V supply level, 500 pA at 10V, and 1 mA at
15 V.

The TE input has an internal pull-up device so that a sim-
ple switch may be used to force the input low. While TEis
high, the encoder is completely disabled, the oscillator is in-
hibited, and the current drain is reduced to quiescent current.
When TE is brought low, the oscillator is started and the
transmit sequence begins. The inputs are then sequentially
selected, and determinations are made as to the input logic
states. This information is serially transmitted via the Dgy

pin.

MC145027

This decoder receives the serial data from the encoder
and outputs the data, if it is valid. The transmitted data, con-
sisting of two identical words, is examined bit by bit during
reception. The first five trinary digits are assumed to be the
address. If the received address matches the local address,
the next four (data) bits are internally stored, but are not
transferred to the output data latch. As the second encoded
word is received, the address must again match. Il a match
occurs, the new data bits are checked against the previously
siored data bits. If the two nibbles of data (four bits each)
match, the data is transferred to the output data latch by VT
and remains until new data replaces it. At the same time, the
VT output pin is brought high and remains high until an error
is received or until no input signal is received for four data
periods (see Figure 10).

Although the address information may be encoded in tri-
nary, the data information must be either a 1 or 0. A trinary
(open) data line is decoded as a logic 1.

MC145028

This decoder operates in the same manner as the
MC145027 except that nine address lines are used and no
data output is available. The VT output is used to indicate
that a valid address has been received. For transmission
security, two identical transmitted words m-st be con-
sezutively teceived before a VT output signal is issued.

The MC 145028 allows 19,683 addresses when trinary lev-
els are used. 512 addresses are possible when binary levels
are used.

PIN DESCRIPTIONS
fAC145026 ENCODER

A1 - A5, A6/D6 - A9/D9

Address, Address/Data Inputs (Pins 1-7, 9, and 10)
These address/data inputs are encoded and the data is

sent serially from the encoder via the Doyt pin.

Rs, Ctc, RrC
(Pins 11, 12, and 13)

These pins are part of the oscillator section of the encoder
(see Figure 9).

If an external signal source is used instead of the internat
oscillator, it should be connected to the Rg input and the RT¢
and CT¢ pins should be left open.

TE
Transmit Enable {(Pin 14)

This active—ow transmit enable input initiates transmis-
sion when forced low. An intemal pull-up device keeps this
input normally high. The pull-up current is specified in the
Electrical Characteristics table.

-

Dout
Data Out (Pin 15)

This is the output of the encoder that serially presents the
encoded data word.

Vss
Negative Power Supply (Pin 8)

The most-negative supply potential. This pin is usually
ground.

Voo
Positive Power Supply (Pin 16)

The most—positive power supply pin.
MC145027 AND MC145028 DECODERS

At - A5, A1-A9

Address Inputs (Pins 1 - 5) — MC145027,

Address Inputs (Pins 1 -5, 15, 14, 13, 12) — MC145028
These are the:local address inputs. The states of these

pins must match the appropriate encoder inputs for the VT

pin to go high. The local address may be encoded with tri-

nary or binary data.

D6 ~ D9
Data Outputs (Pins 15, 14, 13, 12) — MC145027 Only

These outputs present the binary information that is on
encoder inputs A6/D6 through A9/D9. Only binary data is

MC1450260MC145027MC14502805C41343:SC41344
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acknowledged; a trinary open at the MC145026 encoder is
decoded as a high level (logic 1).

Din
Data in (Pin 9)

This pin is the serial data input to the decoder. The input
voltage must be at CMOS logic fevels. The signal source
driving this pin must be dc coupled.

R1 H C1 "
Resistor 1, Capacitor 1 (Pins 6, 7)

As shown in Figures 2 and 3, these pins accept a resistor
and capacitor that are used to determine whether a narrow
pulse or wide pulse has been received. The time constant
R1 x C1 should be set to 1.72 encoder clock periods:

R{ Cq=3.95RTc CTC

Ra/Cap
Resistor 2/Capacitor 2 (Pin 10)

As shown in Figures 2 and 3, this pin accepts a resistor
and capacitor that are used to detect both the end of a
received word and the end of a transmission. The time
constant R2 x C2 should be 33.5 encoder clock periods (four
data periods per Figure 11): Rp Co = 77 Ryc C1c. This time

censtant is used to determine whether the Di, pin has
remained low for four data periods (end cf transmission). A
separate on—chip comparator looks at the voltage—equiva-
lent two data periods (0.4 Rp Ca) to detect the dead time be-
tween received words within a transmission.

vT
Valid Transmission Output (Pin 11)

This valid transmission output goes high after the second
word of an encoding sequence when the following conditions
are satisfied: -

1. the received addresses cf both words match the local de-
coder address, and
2.the received data bits of both words match.

VT remains high until either a mismatch is received or no

input signal is received for four data periods.

Vss
Negative Power Supply (Pin 8)

The most-negative supply potential. This ;Sin is usually
ground.

Voo
Positive Power Supply (Pin 16)

The most—positive power supply pin.

MOTOROLA
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ENASLE

This oscillator operates ata frequency determined by the
extemal RC network: i.e.,

f= ﬁ (Hz) Thevalue forRg shoglq bechosentc be 2 2times Rrc. This range ensures
-3 Rre Cre that current through Rg isinsignificant compared o current through RrC. The
for 1 kHz < < 400 kHz upper limit for Rg must ensure that Rg x5 pF (inputcapacitance) is small com-
pared to Rrg x Cte.

where: CTC” = C1¢ + Ciayout + 12 pF For frequencies outside the indicated range, the formula is less accurata,
Rs =2Rre The minimum recommended oscillation frequency ot this circuit is 1 kHz, Sys.
Rg220k ceptibility to externally induced noise signals may occur for frequencies below

Rrc210k 1 kHz and/or when resistors utilized are greater than 1 M(.

400 pF < CTo < 1S pF

Figure 9. Encoder Oscillator Information

, ENCODER
| PWnin
2WORD TRANSMISSION
TE _l—] —————————————————————————————— CONTINUOUS TRANSMISSION
ENCODER ¢ -t 2= 2 ENZERR BTIE28 ez swag
111 P O P T
PIN 12
(PIN 12) 1ST 9TH 1sT T
= oiar — =T F—oer— ey —
Dout -
o ST U L T
b— HIGH —=~— OPEN —~t=— 1OW — ’ | '
be—— 4sTWORD — } 2ND V/ORD |
f- ENCODING SEQUENCE 4-{
|
|
DECODER | 1R

{
- !—“—L

|
|
i
DATA OUTPUTS L

Figure 10. Timing Diagram
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(PIN12)
*ONE”
Dout { ENCODED | |
{PIN 15) ZERO” —J—l
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Figure 11. Encoder Data Waveforms
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Figure 12. fmax vs Clayout — Decoders Only
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THE TRANSMISSION
BEGUN?

DOES
THE 5-BIT
ADDRESS MATCH
THE ADDRESS
PINS?

YES

DISABLE VT
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DATA

DISABLE VT
ON THE 15T
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TRANSMISSION
BEGUN?

Figure 13. MC145027 Flowchart
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YES
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ADDRESS MISMATCH
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Figure 14. MC145028 Fiowchart
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MC145027 AND MC145028 TIMING

To verify the MC145027 or MC145028 timing, check the
waveforms on C1 (Pin 7) and R2/C2 (Pin 10) as compared to
the incoming data waveform on Djp (Pin 9).

The R-C decay seen on C1 discharges down to 1/3 Vpp
before heing reset to Vpp. This point of reset (labelled “DOS”
in Figure 15) is the point in time where the decision is made
whether the data seen on Djn is @ 1 or 0. DOS should not be
too close to the D, data edges or intermittent operation may
occur.

The other timing to be checked on the MC145027 and
MC145028 is on R2/C2 (see Figure 16). The R-C decay is
continually reset to Vpp as data is being transmitted. Only
between words and after the end—of-transmission (EOT)
does R2/C2 decay significantly from Vpp. R2/C2 can be

used to identify the internal end—of-word (EOW) timing edge
which is generated when R2/C2 decays to 2/3 Vpp. The in-
ternal EOT liming edge occurs when R2/C2 decays to 1/3
Vpp. When the waveform is being observed, the R—C decay
should go down between the 2/3 and 1/3 Vpp levels, but not
too close to either level before data transmission on Djn re-
sumes.

Verification of the timing described above should ensure a
good match between the MC145026 transmitter and the
MC145027 and MC145028 receivers.

Yoo = B 1
On | 1
| |
oV
Voo
Ct » ——\J \_] \
3 -
ov - ' |
[s o1 DOS
Figure 15. R—~C Decay on Pin 7 (C1)
E(?W
Vpp = |
23— |
RAC2 .
ov |
i
€07

Figure 16. R—C Decay on Pin 10 (R2/C2)
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e Voo

v
e JE_ *+—
o _E T 0.1 uF 0.1 pF
= Jw =
Tnflrv» ¢ ew 1 15 Dout N On 9
A U 5
acoaesses] | oﬁ'—A—s—L__;_ § < TRINARY
b 4 M 4 Ak ADDRESSES
'*o——i 4l R wc16s027 | 4 ,—-LBO
L ¢ ¢ A5 3 7 OR S AS< :
& 3 weresos | R p scatns oo
(9 O] I~ e 2 =
12 Cr = — 07
84-B|T L3 2.8 ) 12 {11 0 13 ga
IMARY 12
i 10 11 12
A < ¢ 08 — 0%
DATA L A l o SR
o _$ 08 [s rz g C2
= 8

P o

fosc = 53 RrcCTC Arc 2 10k Bg =2 RTC
. Ry210kQ
C 2400 pF REPEAT OF ABOVE
Ry 2100 kQ
Cp 2700 pF

C1¢’ = C1C + Ctayout + 129F
1 100 pF SCTC S 15uF S REPEAT OF ABOVE

R1C1 = 3.95 RTcCTC
R2Co = 77 RTcCrC
Example R/C Values (All Resistors and Capacitors are  5%)

(Crc’ = Crc + 20 PF)

fosc (ktz) | Byc Crc Rs Ry Cq Ro C2
362 10k 120 pF 20 10k | 470pF | 100k | S10pF
181 10k 240 pF 20 k 10k 910 pF 100k | 1600pF
88.7 10k 490 pF 20k 10k | 2000pF | 100k | 3300pF
426 10k 1020 pF 20 k 10k | 3000pF | 100k | 7500pF
21.5 10k 2020 pF 20k 10k | 8200pF | 100k | 0.015pF
8.53 10k 5100 pF 20k 1ok | 0.02pF | 200k | 0.02uF
1.71 50 k 5100 pF 100 k 50k | 002pf | 200k 0.1 pF

Figure 17. Typical Application
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APPLICATIONS INFORMATION

INFRARED TRANSMITTER

In Figure 18, the MC145026 encoder is set to run at an os-
cilator frequency of about 4 to 9 kHz. Thus, the time required
for a complete two—word encoding sequence is about 20 to
40 ms. The data output from the encoder gates an RC oscil-
lator running at 50 kHz; the oscillator shown starts rapidly
enough to be used in this application. When the “send” but-
ton is not depressed, both the MC145026 and oscillator are
in a low—power standby state. The RC oscillator has to be
trimmed for 50 kHz and has some drawbacks for frequency
stability. A superior system uses a ceramic resonator oscilla-
tor running at 400 kHz. This oscillator feeds a divider as
shown in Figure 19. The unused inputs of the MC14011UB
must be grounded.

The MLEDS81 IRED is driven with the 50 kHz square wave
at about 200 to 300 mA to generate the carrier. If desired, two
IREDs wired in series can be used (see Application Note
AN1016 for more information). The bipolar IRED switch,
shown in Figure 18, offers two advantages over a FET. First,
a logic FET has too much gate-capacitance for the
MC14011UB to drive without waveform distortion. Second,
the bipolar drive permits lower supply voltages, which are an
advantage in portable battery-powered applications.

The configuration shown in Figure 18 operates over a
supply range of 4.5 to 18 V. A low-voitage system which
operates down to 2.5 V could be realized if the oscillator sec-
tion of a MC74HC4060 is used in place of the MC14011UB.
The data output of the MC 145026 is inverted and fed to the
RESET pin of the MC74HC4060. Alternately, the
MC74HCUO04 could be used for the oscillator.

information on the MC14011UB is in book number’

DL131/D. The MC74HCU04 and MC74HC4060 are found in
beook number DL129/D.

INFRARED RECEIVER

The receiver in Figure 20 couples an IR-sensitive diode to
input preamp A1, followed by band-pass amplifier A2 with a
gain of about 10. Limiting stage A3 follows, with an output of
about 800 mV p—p. The limited 50 kHz burst is detected by
comparator A4 that passes only positive pulses, and peak~
detected and filtered by a diode/RC network to extract the
data envelope from the burst. Comparator A5 boosts the sig-

nal to logic leveis compatible with the MC145027/28 data
input. The Djy pin of ihese decoders is a standard CMOS
high~-impedance input which must not be allowed to float.
Therefore, direct coupling from AS to the decoder input is
uiilized. .

Shielding should be used on at least A1 and A2, with good
ground and high-senc livity circuit layout techniques appiied.

For operation with supplies higher than + 5 V, limiler Ad's
positive output swing needs to be limited to 3to 5 V. This is
accomplished via adding a zener diode in the negative feed-
Kack path, thus avoiding excessive system noise. The bias-
ing resistor stack should be adjusted such that V3is 1.25to
1.5V,

This system works up to a range of about 10 meters. The
gains of the systern may be adjusted to suit the individual
design needs. The 100 Q resistor in the emitter of the first
2N5088 and the 1 kQ resistor feeding A2 may be altered if
different gain is required. In general, more gain does not nec-
essarily result in increased range. This is due to noise floor
limitations. The designer should increase transmitter power
and/or increase receiver aperature with Fresnal lensing to
greatly improve range. See Application Note AN1016 for
additional information.

Information on the MC34074 is in data bodbk DL.128/D.

TRINARY SWITCH MANUFACTURERS

Midland Ross—Electronic Connector Div.
617/491-5400
Greyhill
312/354~1040
Augat/Alcoswitch
617/685-4371
Aries Electronics
201/996-6841

The above companies may not have the switches in a DIP.
For more information, call them or consult eem Electronic
Engineers Master Catalog or the Gold Book. Ask for SPDT
with center OFF,

Alternative: An SPST can be placed in series between a
SPDT and the Encoder or Decoder to achieve trinary action.

Motorola cannot recommend one supplier over another
and in no way suggests that this is a complete listing of tri-
nary switch manufacturers.
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Figure 20. Infrared Receiver
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