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ABSTRACT

The thesis introduces circuits designed by using advanced
engineering technology for an alarm system which offers the user greatly
enchanced CApability,flexibility,and a fully remote controled system.

A small alarm system .provides from 1 to 8 sensor units,which
ig capable of expansion to a medium alarm system (composed of 99 small
systems) and to a large alarm system (which is also composed of 99 medium
systems) .

The interconnection between systems needs no signal cables but
is achieved by a high frequency modulation signal transmitted through the
ac. line.The inconvenience of signal wiring cables 1is thus eliminated.

In addition to a warning signal originated by the alarm device,
this thesis also describes a circuit design which permits the warning
signal to be communicated by A.M. Transcelver and/or Telephone line,So

that assistance can be immediatly requested,locally,or from distance.
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4.2,

deo

state of sensor o/p of comparator o/p of tone decoder
normal 1 0
activated 1 1
cut wire 1 1
short & cut wire 0 0
terminate & cut wire 1 1
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state of sensor o/p of comparator o/p of tone decoder
normal 0 0
activated 1 0
cut wire 0 1
short & cut wire 1 0
terminate & cut wire 0, 1 1
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CALL TIME BASE 1 SECOND
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INCREMENT TIME IN SECOND
TIME BUFFER RAM BY 1

ADJUST TIME VALUE IN TIME
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HOURS ,MINUTES,SECONDS

INCREMENT SECOND BUFFER RAM

NO

60 SEC.
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CLEAR SECOND BUFFER RAM AND
INCREMENT MINUTE BUFFER RAM
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DELAY TIME OF START SYSTEM~
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EQUAL? >
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-INCREMENT TIME IN TIME BUFFER
RAM 1 SEC.,ADJUST THIS VALUE
AND CONVERT TO SHOW ON DISPLAY-
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aunu  (Sean)

(Keyboard unit)

&

OUTPUT PORT
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OUTPUT PORT
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0 1
1/P11 0 ~ 144213/
po 44
RT 1 4
n
OUTPUT PORT
1.0 1
I/P1 .0 /1112 A 3/
PO 1 2V s sl s
RT 1 A A 7 7
ﬂ.

Q 1
1/p1 0/ 1712 A 34
POl Z\ 1 s/
RT 1 4 7

i}

OUTPUT PORT
11 1

I/p O 0 /| 124 34
PO 1 R B
RT 1 Zl A /] 7/
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0 ﬁuﬁaﬂnﬂﬁnﬂﬁﬂﬁaéhtﬁﬂﬁh

walaoily (Jednsnafiduasnsetins fin wumi (Bounce) fudvithl ¢.oc nns
‘un v lananeasus luflfas 19nnsmiaviaan 1919 fe MANIIN 121NN LY IR R SIVT DY
w311 duse®n 0 udmezmi a1 13Uszu e vo DadSunft(millisecond) v ndSaninsg
f523ToUYL EﬂﬁmmﬂmﬁtaﬂLﬁﬁuﬂﬂvﬂvtﬁuaaﬁn 0 Wﬂytﬁuuamv51ﬂnﬁ1nwﬁdha§hw§v un 1

a%n 1 azlusuls NN SAUNU LAUTUNURLUASIRE T UsuasuuUn LAy

LEADING EDGE BOUNCE TAILING EDGE BOUNCE
10 - 20 MILLISECOND 10 - 20 MILLISECOND

1. LOGIC 1 MICROPROCESSOR DETECT KEYBOARD IN NORMAL POSITION.

2. LOGIC O MICROPROCESSOR DETECT KEYBOARD TO BE PRESSED AND
CALL DELAY TIME FOR DEBOUNCING KEYBOARD.

3. MICROPROCESSOR CHECK KEYBOARD AGAIN,IF
LOGIC O MEAN KEYBOARD TO BE PRESSED,FIND LOGIC 1.
LOGIC 1 MEAN TRANSIENT,GOTO CHECK ANOTHER KEYBOARD.

4. LOGIC 1 MICROPRPCESSOR DETECT KEYBOARD TO BE RELEASED AND
CALL DELAY TIME FOR DEBOUNCING KEYBOARD.

5. MICROPROCESSOR CHECK KEYBOARD AGAIN,IF

LOGIC O MEAN TRANSIENT,GOTO STEP 3.
LOGIC 1 MEAN KEYBOARD TO BE RELEASED,SERVICE KEYBOARD.
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cled

( START )

SET COUNTER C = 00H(BEGIN SCAN
FROM LEFT TO RIGHT COLUMN)

ANY KEY NO

l YES

OUT CONTENT OF C TO OUTPUT PORT
WHICH IS COLUMN SCAN LINE

SAVE VALUE OF C AND SAVE YVALUE
OF ROW SCAN .t

IN DATA FROM INPUT PORT WHICH
IS ROX SCAN LINE

GET VALUE OF C AND OUT TO OUT~
PUT PORT

ANY KEY
PRESS

NO
®

IN DATA FROM INPUT PORT FOR
CHECKING KEYBOARD TO BE
RELEASED

SAVE VALUE OF C FOR CHECK THIS
KEY AGAIN

NO
RELEASED

KEY

CALL DELAY TIME 20 MILISECOND
FOR LEADING EDGE DEBOUNCING

CALL DELAY TIME 20 MILLISECOND
FOR TRAILING EDGE DEBOUNCING

i

GET VALUE OF C AND OUT TO OUT-
PUT PORT

PROCESS FOR FINDING KEY VALUE

AND SAVE TN REGISTER

IN DATA FROM INPUT PORT AND

CHECK KEYBOARD AGAIN

SET CARY FLAG

4

RETDRN FROM TH1S SUBROUTINE

L 4 v s 4 b d
U c.o% n) TR IMUERYNAS FUNUABUD N



INCREMENT CONTENT OF C BY 1

CLEAR CARY FLAG

b

RETURN FROM THIS SUBROUTINE

e

DELAY TIME 20 MILLISECONDS

< START ’

SET COUNTER E = 40H

CALL SCAN DISPLAY 1 TIME

DECREMENT E BY 1

NO

E = O0OH

YES

2

RETURN FROM THIS SUBROUTINE
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f = l/(2.3RTcCTc)

Taod 1kHz £ f £ 400kHz
T —
cTC - DTC + clayout+ 12pF
‘ Rs X 2RTc
Rs = 20k
s
RTC = 10k
£ <
400pF CTc 15yuF X
v -
uag Rs x 5pF = RTC X CTc
C1ay0ut ~ 10 - 50 pF
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x

(@]
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1.72 transmit clock periods

3.95 RTCCTC

1
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FULL BIT AND HALF BIT DELAY TIME SUB-ROUTINE

(Lsmr )
:

CALL HALF BIT

il

SET" COUNTER FOR HALF BIT DELAY TIME
DELAY 5 MILLISEC.’

)

DECREMENT COUNTER

RETURN FROM THIS
SUBROUTINE
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SEND DATA 8 BITS IN REG. A.

(s )
:

‘SET COUNTER = O8H

CLEAR CARRY FLAG AND

:

OUT LOGIC O SEND START BIT

‘ |

CALL FULL BIT DELAY

2

ROTATE RIGHT 1 BIT
THROUGH CARRY FLAG

OUT LOGIC O

1

OUT LOGIC 1
CALL FULL BIT DELAY
) DECREMENT COUNTER
A NO ‘
COUNTER = OOH —
OUT LOGIC 1 SEND. STOP BIT
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CALL FULL BIT DELAY

CALL FULL BIT DELAY

RETURN FROM THIS
SUBROUTINE
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PR ERTRT Tnumﬂuﬂﬂnnﬂqﬂtfumuﬂavﬂnx%uﬁhﬁauwaTﬁﬁaﬂsmﬂjﬂﬁ o.d
. f b

- | - ﬂ

1 1 1
, 0 START BIT
(LSB) 0 0 1 0 1 0 1° 0 (MSB) DATA BITS = 54H
11 STOP BITS

STEP 1-2 CALL HALF BIT DELAY TIME
STEP 2-3 CALL FULL BIT DELAY TIME
STEP 3-4 CALL FULL BIT DELAY TIME
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RECEIVE DATA AND SAVE IN REG.A.

(Lsme )

r

CLEAR REG. A AND SET
COUNTER = 08H 1

A

IN DATA

| CALL HALF BIT DELAY

IN DATA

START BIT ERROR

CALL FULL BIT DELAY

IN DATA

&) < - T

YES

U woe n) TrarwrIvuany _
SET BIT 7 IN REG. A.

n13¥uzayauvuaynsy < In

ROTATE LEFT 1 BIT

b

. DECREMENT COUNTER ~———o®
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COUNTER = OOH?

CALL FULL BIT DELAY

r

IN DATA

NO
DATA = 1 ? STOP BIT ERROR

YES

CALL FULL BIT DELAY

IN DATA

NO
DATA = 1 ? STOP BIT ERROR

YES

RETURN FROM THIS
SUBROUTINE
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DATA FROM SYSTEM

¢

NO .llllllllll
» YES

READ DATA FROM SYSTEM AND

AND SEND DATA BACK FOR

CHECKING *

CORRECT ? NO

SEND DATA TO MOD LINE

- - . L ] L ] L 4
T .oz TraInuanviunaunim N uzavau tdeuna Inlad



9nlo

7.3 éauﬂaqausav (Sub-system controller)
Wy ahumugusavianafuivivuaa uunfiuuualuas Boatn - Kofulusufivlngq
ninfda Fvevdaunugusevlatture q #ef
n.  wsreveudynnlusiy Idlaiigd ¥ ustausangegniely ang
- asnadougansaiu L Turevyndeylustuu tfoatuntely  lunstiflogluszw
(o uanviwﬂqﬂwiwqﬂwndvLﬁnanqntﬁuﬂhuazﬁvsﬁwﬁﬁhuﬂ aovLfiuswa -
vowyfinl lumiiuarustnseutiu s, Alasandiuiaan  (Time unit) fe
szaannanisfaz i%onnsaageuluntondy
- aedyunafieudiy
- uns@fiae tadovRunliazaevAunnafsulasnaioiWladesnun
- ﬁ1ﬂqﬂnsén1uuanﬁaﬁﬁbvévsﬁaﬂavLﬂﬂav (Floor code) aan1ﬂdvqﬂnsﬁ
flaney (ouRurtulunstivavaiumuguessizuusuin Lin
v. degluvevasiageunismiviuunazyln avsovdviNauenaedausen luuas Suna
ﬁiﬁaanu1uamviﬁws1u{1qﬁﬂﬂﬁévnﬁswmaauﬁhnﬁﬁhwﬁvﬂuadn!aiﬂ
A, luanm s eI NS RUA T TR IINEIUT TV SARTABILY LRI INTIU LA

UIUFAANUVUTIUUTAINR

nfinaunffaz thurrdunaiunusavazaavisu iaune Wl adeyas Fegufuanylilu
W wae o WouTaseasvinaz Bunfuszlamgul v.en  awTasvasiveevszuuf 8o
fudseInauauferfiuntvauzevynfeazlunatasoas L Bunvevaufieafudn  var 1Ruafudu
#iiuluTasTus amigadaz ifonlavesaluTasTusamives o«  (MPF 1) wqlevuias  twaas
Sz Tasvasrwwaesniantulea Taovantsafiouasaflyah usenluuas 1 fuuTusunsufiuna
Tmi Snusznasndwuesatfawnsens indeviun ot lav il iae  (LadosRunt  ugunsaatiuamu
YD N MPF_1) wﬁ1ﬁéﬂ11a11unﬂsa§3vayld1ﬁh1n )

g o.on  dufl ifuduun Imigndrundeiedauinanaz tiurn luduauguues ssuy

[ . > d . -
vunLaniulame Wuas (Software) iuasieg e aatumar o Suifuun Tnunasly



onn

JAILNTEd

LIND WIVIV

sa:Zu;mwac.:vc:vm?msz.wwvwcwvsw: o8 _%w

nd

@avodAda

AVI1dSIa

140d
d/o0
0/1

(" I9AINI S
VANITC WV
-V ZLOWTY) g ZINAOKH
Viva . L
S,NOILdO : 1904 TALL T LS
d/1
400D
GOWAd ||
JR— Ang 1904 8% SOW
II' *
aNv 08-Z a/0 AHEINT QoW ||
d/1 S, ANIT

UNIT



ong

L] [ 4 []
Tusunsuudaenanany 9 afy  FfdTnvetumuufizsurnirnsrssoudnssuggaldiaaiug
. L4 » . [ 4 (] (]
uau n11fnnetiugunaaiineeylauntssvueyauuveynIufly 1aanaouyvuuusu tsuReafu  uas
[] » [ 4 . 4 L) .. 1 ) L4 L4 L 4 [ 4
Tusnzddqumuau iaanivuluTusunsuinfuars s lufinn sSushdvsndulsuvayantafivuain
L] . . L] >
azffuniRanainvavgmveviaatuaat ¢ Juaflazlivian  uslunsflvevdlunjuguiavszaey Lty
- 1 - L] L] L d
taandunte luiu indeviunlun 168 L afevlimmoagydeuinnemunas wazandauifaunelulauue
’ o ve | ¢ » [ e 3 . . ~ - [}
ﬂv1ﬂaa=wﬂ1unaqunﬂuwuaj1d§U1ﬂanauLﬂ11:ﬂa11a1ﬁmnaﬂﬁvmﬂiwn1t1a1d161uuuuauﬂh .
. - . L4 v - .'— .
Bnusznintlede 1uﬂm;n1v1udnﬁazwavnau%ﬂuaﬂﬂna1uﬂuua1ﬂu1ﬂﬁﬁﬂn1uwﬂ1ﬁ1uﬂﬂuﬂ1nﬁu
L] 1 [ 4 . L4 L4 4 . [ 4
Aafuuusule (Aefintmn inandSe iudouunluendnuas  (Hardware) 1vwaulnosine
. 1] [ 4 [ 4 ~ . L4
fqu rafunrsuavteyatey 1aatlugluevada 0.4.8. (BCD) ualnmaoniian (fenavnisly

vwfom g iy Tasvadrveovaudas iduegud o.ew

FREQUENCY
QUENCY >

DIVIDER | " DIGITAL}——#» INPUT
- >

CLOCK PORT
L ocK | e

%

- - DATA BUS

e
——»

L 4 .
U d.e0  uanvTATeaTIvRENEIULIEN

AWIW d.en UAZ moec  MM-5311 sravpayaveulutmenvesluleasTus iosiued
lugdvey 0.8.7. Tnoifaf indndgaonnasvfiuaetn fazun lu¥ad indnd L Sonunacnfnuevdiuusny
naiunjﬁﬁnaﬁyuuvuanvua unlufddllnAefuuavuanvrnaurnememuny AofuSerevleolulas

Tﬂslwatﬂasn1n11w11aaauLaﬂdﬂwaua g.2.58. dlniduveowmanlvg 1dovsinlunoenisiaaf

£ - [ 4 . 9
az 13un 1 luSunfuas idunqsussniianennie 39 BonuanvaaunindnfedTuvuazuft Taunqsussy



‘ond

o . >
seLect O - 188
HOLDO= r
L
]
L L SHAPING GATE ls
[0 e ——— P > . - »> o
meur cinewr \g a T son-s e >1e
- . ¥ ] L [ L) -
SLOWSET O 1 PRESCALE COUNTER
FAST 5£T O~ 1 .
nesey O-
. + b 4 . 2 4 ¥
sEconns -—res ROURS
sate Lol counter et o] couwtin 8! coumtin .0 113 houR
. - o (- -170A10 aLeer
.
TE80
SLARKING
YssO—bp
Voo O—p | A3 NEOT . v A
[ SECOWDS, MINUTES, B WOURS WWLTWLEXER l
' uTPuUY
PN . § O cuame
. ) WL TILERES
PROGRAM. R ovtrers
. . ! oecaeen ey suLTRLLRES
oI o 1cmEnT
SELECT 3 syTrUTS
MULTPLEX nuLTILER |
BULTRLEX. MEIT ENANLL
TOHRG O b—p{ DiViDEA/ NN
ouTrie GICILLATOR oteovem = |> osuTruTs

U v.ee  uanvlpsvaiaunioluvesy la.4. wes MM 5311 &

nnufllaugeyauev taad iun lutvauresluTasTus ied oo

1 4 k Digit select aoulalumavrefiuezls a2 LSavevn el indndunasninutuaq
fieuigrlflun Multiplex timing output uwszifenlu¥gura vo tBnaflas nnimasneu
udn (Crystal) nas lo.8. an; 5369-60EYR 310 n.€ca tuam iBnau iy vo 1Ond
fazgndeuvndlun 50760 H, input au 91 50/.60 H, select wWwanvasiu Vpp tfu
n13 fenlufynna vo \Bng w1 12/24 Hour select mswassl)ifunisi®enalu o uln
usavrattiszuy we $aTue  Snuntvfliaauansnfte w1 Slow set uaz Fast set ¢n

Slow set azluvhulofedrenlys lumevasfuszls n1sfviaa1esnssnitugy Fast set



on%

Truns 198y Vip Heasvnrsn e fluane1i8eq (fufy unludrudaznssniinianay

' - ' > ~ . > [
AualyTasTus wwdigas Tavonduneanu iudatune Loy Vpp 4a2mumitenlinsasdsuannn
151ﬂ1ﬂ55vnjsn%aﬂh a1 wfdreen1suaaf L 8nAeen Fast set tﬂﬂﬁp VDD nﬂuﬂiﬂaﬁpﬂu

TRERITRELIL MTEREET ) CRRITES Ny O SPLY R

Vss Vss ]
—T— 60 Hz T
2¥R5369——_——t:: HHE
BCD

‘T’ DATA BUS

[l 1
c L c. TRy DIG /
1L ST F o
3.587MHZ SET
: =
4
*—lo/pP PORT")
PAO = MIN (unit) PA4 = LSB OF BCD MUX
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IN DATA AND COMPLEMENT
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TEST BIT O OF DATA

BIT 0= 07

AND DATA WITH OFH

TO TAKE THE TIME ONLY

ROTATE RIGHT 4 BITS

SAVE DATA IN MINUTE'S
DATA BUFFER RAM

v

9
IN DATA AND COMPLEMENT

L

TEST BIT 1 OF DATA

YES

BIT 1= 07

NO
AND DATA WITH FOH
TO TAKE THE TIME ONLY

ADD DATA WITH DATA IN
MINUTE'S DATA BUFFER RAM

(:E) - »> ] 1 w00 TraawnTm

IN DATA AND COMPLEMENT uanvnﬂ151uibuaﬂav

L]
LAIRTIIINTMWU LR



one

TEST BIT 2 OF DATA
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NO

AND DATA WITH OFH
TO TAKE THE TIME ONLY
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ROTATE RIGHT 4 BITS

X
SAVE DATA IN HOUR'S /

DATA BUFFER RAM

\ -

IN DATA AND COMPLEMENT

y

TEST BIT 3 OF DATA

AND DATA WITH FOH
TO TAKE TIME ONLY

ADD DATA WITH DATA IN
HOUR'S DATA BUFFER RAMI

RETURN- FROM THIS
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) . |
. .

IN DATA FROM TIME mmn_j
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ves J¢

IN DATA FROM TIME MODULE
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COMPARE VALUE OF MINUTES
FROM TIME MODULE WITH
MINUTES IN BUFFER RAM

o3>
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! taarsnni3leluTes
RETURN FROM THIS SUB-
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1. An electronics taxi meter
minfl ¢/« 1aufl w
2. Intergrated AM Receiver and transmitter
nid e/ taufl o
3. 8th Digit telephone decoder for small automatic APBX'system
Al /e vaufl o
4, A low-cost high-resolution spectrum and wave aralyzer
minf eo/% taufl o
5. Electronié¢s troubled spot indicaters for security system
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6. Stepping voltage regulator
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7. A voltage and motor protector
Al s9/n taufl «
8. A controller for power'factor system's correction
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