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Automatic Fire Alarm and Security System

Part 2 Sensors
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d. Mr.SUWAT SEANBORIBOONSOOK - 313435
Year 1990
Abstact
At Present time mdst available sensor in use no efficioncy
to locste the area that fire taken place if it could indicate the

location will be complicate and costly and this Thesis will

show method to design 2 type of sensors unit which are

1. Heat Detector which show right location or area that
time fire +taken place called Addressable Fire Dghector which
sensitive to detect heat. The sharp rise of temperature in the

area which AFD locste increase 15°F/ sec” this AFD will.short circuit.

2. Security Detectar which show right location Addressablé

Security Detector (ASD). The operation of +this sensor will be

installed in +the area not allow any body passed by such as door or

window. In case it was opened AFD shéll be worked and indicate the

right_location

This Thesis are part of Automatic Fire Alarm and Security System.
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D, - 1D_ \dudru09  Address & Match  fuf AFD, ASD echo
ndutie comi, uay Cond '
s, - s_ iy bit fwanIRa1IeR1equed AFD, ASD ifu aanasinf,

4017y Alarm Lﬁuﬁu



dAddressable Security Detector

v o
1. muan

c Ay . ) . - ) .
AauenamiurT:Tulgnauinn Magnetic switch 987 Magnetic switch
LY ) '
- [N ‘4 t » * :.)‘ o
azgnaanql%awuuiz§1unawoq fRaentrazianatiaefiunarTasnTmn uavasdefgguilntuie

4 LV o w ? e ¢
Central guard Lwa?nwunqwuinuWHvﬂuﬂaaannniwuannﬁim

2. uuuulunisudedaya

1 v
2.1 n1T¥ulanauuvaunsy (Serial data bit) %oﬁgUuunéeﬁ.

l"———— ADDRESS - ——— ~—- lg————————COMMAND ————-’1

— 1 ] ] 1 ] 'l 1 t i i ; f ‘ ; ' : | | 1 ‘r—————’
st! ¢+ b 1 0 v v PSP ST, ! & 4 1 . 1 1,iP|SP
- L B h o el Y ety AN I A N T RN W K.
NUMBER —sf(4 5 6 7 8 9 10 39 38 37 36 35 34 33 l_
PIN MU { COMMANDS
MC 14469 A0 Al A2 A3 A4 A5 A8 |AT CO C! C2 C3 C4 C5 C6 \DENTIFIER
| ADDRESS IDENTIFIER

iuﬁ 1

guﬁ 1 uﬂaq?ﬁxﬁuzﬂuuu?unw7?u§a§a7uﬁnumsaﬁn1u F9asil 2 word word as
8 bit mauwnaTimaziiiy ST, SP bit 1I71UA8 ¢ SP = stop bit, ST = start bit,
P = Parity bit)

aﬁnzuﬁ 1 awifuin CPU @9 Serial data bits u1#4 Addressable
security detector 2 word Aa Address word uay Command word (Command word 3

¢ < ' Y
LRANRInTalHR9NR)
2.1.1 Address word Uiznaudag bit &19q @vu.

- Address A8 A, AL...... A, Teidufnnes  Address dmdu



) 4” 3 ! Y
Sensor #143 TunnRa . Addressable Security detector AL NATLA

{73
(i 27 = 128 @2Teetdgaiu

cps 3 . 4 v

- Address Identifier Aa A, iiu bit  nudasdA1LuUANTH
. ] o

Addressable  Security detector niul1 word nden  Ra

4%, KYN 4
Address word Tununauuadnaiuuy "1
- Parity bit TWtAtiwn1f

. - ) 2 dd d .
- Start bit wzﬂag 1 bit UHANAATILTW "1" iWanasLURAIUanIn

v
Addressable Security ﬂTﬁU?ﬁauqﬂ Address word HR9

2.1.2 Command word djuuvusinaiiv Address word udazdnefurIed C,,
C,.offCq (iu bit ﬁﬂﬁdQ1ﬂﬂauququnﬁédqqq AuiazfaennT
TRafmuatd "1" fAa " ON " uas "O" Ap " OFF " #21 Command
Identifier bit %uﬁstﬁu bit Lﬁauanﬁﬁ Addressable Security

'8 5 . vt &
detector nwiatiu connand word Teglufmimualiiaaiiu "0

PY) W <
- Speed 1un11#ana§a 9dA727ML 77 4800 bit/sec.

s

I } 23
.2 nATRLuUuauNTN (Transnit data bit) dﬂﬂ%uguﬁuﬂaq1ﬁ Invert uﬁaﬁzﬂaqﬁ

K- T T (R S A B B ‘s ls' T R T S R A A B
S R R T TR T B A i P
T N e A Lt P
1N 12 1314 15 16 17 18 29 28 27 26 25 24 23 22
MC 14469 —_—
100 101 102 103 104 105 106 107 SO S1 S2 S3 S4 S5 S6 S7
PIN NUMBER
sufi 2
<

13



awnsﬂn 2 security detector 3azdvludnsay 2 word Aa viie  Identifier

Addresq ay Status word ﬁﬂuanaﬁu1a1aaqu
%
2.2.1 Identifier Address 5 ID_ .........ID, 3ziuRn  Address @83
' v o 4 o (Y
WAA¥ Sensor AN ID, on set TviuUu "1" twanszuan CPU 1n311
1 1 X o
iUt Address word %091 Address aﬁqqﬁasﬁaﬂ Match nu Address
d ) . . . v o w A, v
7 CPU deuniuza 2.1 7w stop bit, start bit fiamiian il auhun 1R
nR1IHINA LI 2.1
P ] . 4!}
2.2.2 Status word Li# word nuangn12¢7ay Sensor 1unuAa Addressable
security detector iwaéﬂudansaéwo11 Fearlanaisagnvas L aeRly
Fadanngnneau (7o 3) Aau
3. N1TRINIL
o [P & o X
LHRTHTML NARIINRUFL R5UERINRTHaNL UUAIUY AU 1
3.1 n111uﬁmm1uﬂwn Magnetic Switch (asﬂn 3)

ﬂﬁnzﬂn 3. n 75-B,25-C Aalufnuae 4 wire loop Tanil. Magnetlc switch
Apluineaz  Normally closed contact uasii @, naagﬂuanumz%unﬁqwu

1 P !
FeavnanasuNEL T 4 @p1ae Ab

- ®n17vUn@ (Normal state)

' £ - e J
- dn1eniedgga (Alarm) wia &arrriUasuy (change of stated
- Security / Access Mode

- Test Mode

[+
.
-
.
-

ﬁanzﬂnQ. Al-A asﬁwmﬁwﬁmﬁu clock generator uﬁnnnwug 50H,
square wave ﬁq1ﬂﬂvuqun17ﬁ101unaq Analog switch Z5-A, Z5-D
(CD 4066) ﬁnﬂ 13, 5, 6, Uay 12 AANATAL ﬁdﬁu?5§ﬂ15uﬁ I 118
AN 4V 6up7 1,% 389 Z5-A €1 loop AB H7u R, (end of line

Resistor) W% CD loop WM R_, // V., ,Z5-D a¢ Ground nizud

rR1?

a 4 5 o
1uadTsuam 10 mA nR  Voltage n3n C (V) 293zl compare fu
14



3.

1.

2

. e , v o«

,V, T8 Op Amp A1-B, A1-C AIMRIAL Op Amp Al1-B 3znimunn

1ndmm1m Alarn (nTalUTs axﬂa) q AL1-C as?nﬁmmwm Alarm (n1mnﬂ
Sadne) e Jawloded

E

A1 v, > vV, A&1-B it 0/P

o

0 Tuga7sUnd

V. < V. A1-C % 0/P 1 TuAA12LUNA

e D

¢ v .
Z1 vUu 7-stage binary counter (4024 B) a¥Qn Reset In @ ,Q,

< o s ‘ 14 v
e "o fiuAa 0/P pas Z7 N1 8 aziln "0" At8  (danaund)

anq n17u34 Alarm Tugeuutiaeinigsnnn171350774 n1aw1uﬂ1vﬁ¢

E]’W’iukﬂ"m'}ﬂ"(\iﬂu"lﬂ'N M‘Iﬂ U‘iuﬂ 1’l1ﬂ‘-l {ﬁ'\ﬂﬁ‘fﬂﬂﬂ'ﬁﬁﬁﬂ"\ﬂﬂﬁ'm % M|

azaaqﬁquTnuaonuI11u1anqnua.

- P -« v
- ®n17¢ Alarm LHEYRINNNTLUAUTER 1T MR

a N oY o 0. \X
aﬁﬂqsﬂqsnﬁqqulaﬂnngﬂﬂ 3 AW

3

4 . : . - .
LuaUTzﬂlﬁa Magnetic switch aztieow 68 closed circuit
. ' X [
short  R,, tavi¥fiiWn1sud 1w loop vwwantu, 1iuwali v,
- 4 u o 2
Lwunanaw (Vv = IR)  V, asgnﬂauTUnnﬂ 7 9aY A1-B (1UW7937

comparator) asladn V_ > V_ 1114 0/P may Al-B v "1" ﬂuqﬁ

11108 uﬂ1«annsﬂaﬁﬂq11 O/P 38y A1-B tUu 1" nwaa counter Z1

w

"qufetuiy azliuiawiy Neghtive going clock A1 1 Lnﬁuu 0/P

389 Z1 Ap Q,,Q,- auLﬁu 0" (LW on Reset Lawiqnmvnaﬂﬁnqqs
UnR (3a3.1.1) S9iih OR gate 27 az1H O/P 1l 1 (140+0) Fo1u
ﬁmmﬂmuaq Alarm (AL, -1) Uas ﬂﬁTﬂﬂ?vLUu A ﬁwqag uuU1u§ﬁ~ﬁa
uavnﬂwn aun11 CPU g requést data 31n Addressablese curity

v [ ’ v J . 1
detector uav ResetTw AL -1 iiw AL -0 wiaunizTudntizinuaaly

]
- &nN7uae Alarm 11893 1nE180NAR

vafauniuturauagiudnitzund (Nornal state) V, C( V, O/P 729
A1-C azidu "1" (nATH19meaY Z5-B,25-C 3z THANATHINRTLWT 12 b
AB,CD nn short aa) \ladanna

Tuuan loop AB (3@ X) 3% nw?nnﬂa AB ‘lign short dndatd R, ..,

184 Z5-B Qvﬂﬂﬂlﬁﬂ‘f”ﬂﬂ?\!’i‘inaﬁ AB t-mnﬂm.,n'l‘hmmm I'aduneT

15



1

C5(34) VO 76 N2 4
- 1>
C6(33) VO Z6 14 5 6

z2

o +v.
R25 o+ V
1
1
VI
2 S0 Hz B lve zsA
VO
2 I X
ve A
q e B
VI
S lve
Vo T MAGNETIC SW.
B ¢ .
> Q1 2N440
+v R21 2 : %
Ti c l———'- Iy
9
—eV] ol VI
VC Z5C
VO !
V2 vD {8 e o
Rk 0
’J; vm.l_:;g R20
11
10
vi
12 |,,cZ50
VO
n
1 TEST —1 Z1 . 40248
27 140
26 . MC14469
Al . LM339
Z2 . 4013
Z3 . 40503
. 24,25 . 4066
sun 3



o 4 ,
ARAY (UTenm 40 % pad I Tudatiznd) Voltage e D Aa V, 3z

.

ARRYGIE WANARIYAT Comparator A1-C agl# O/P 1w 0 3 (V2OV,

' v < v
famuatint iudggnanis Alarm  AL_-0

U
o

. , v de
3.1.3 Security / Access Mode NIHUINAYU AR

. d '4 [E 7 v U
- Security Mode muwsﬁq%ux1aﬁ1ﬁnaﬂunL111uﬁaqn11ﬂnqﬂﬁa1atnw

PN o v o . . . bt
SMUTBUTL AN TINRY LT1Rs eI Tsuun1e iy Security mode 0

< 4
ﬁqﬂﬂaﬁa;§11Unazu50 alarn Ui 189Na1980 L UUANY

: - T | aQ < - v v !
- Access Mode J¥RIITINNUAD UTL?NTRHHWHHLTﬁﬂaﬂnﬁTWMQRﬂawﬂu

R ) o 14
ViaantaTasbinde  Alarn tduluiaaananedn ey

*r ° -~ LA 4
anpaznI Ttz EINATAATUNE TARYTUN 4
f

Zan
2 1

Wsignazs o ) by VI——”L '
(z6) ve

P RO _ 1716 QN c1(z6)

5 Z2E N
NG - o[B8 5| 2_90NC3(Z6)

s291 27° Y o2 o
(z6) 748

Z4C

9 TOoALI-l U6 (ZT)

nk 10 aL2-1 71Y114(A0) !
VO vC e

Zuﬁ 4 WARYN1THI9IMDAY Security / Access Mode
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1 4 v
- Security Mode CPU 3sdy Command word NN Z6 n C, =03
C , R-S TF/F Z2-B ﬂsaaﬂudn11u Set Mode ce =1, @ = 0

By
<
H

tia @ = 1 3¢ drive Analog switch Z4-C, Z4- D1iira9ua e
AL -1, AL,-1 U Z6 31 28,27 mamAvEL  (ATTU-deitgyanDay Z6
azna1uianatl) Tumusidsafy  Z4-4, 24-B azlafufugia Q =
1719 Analog switch cutoff

' 4 o
- Access Mode  CPU avfy Command word uan Z6 Taan C, = 13
C, =0 ‘U Reset 22-B 1A Q =1, Q = 0
%03sﬁ11ﬁ Analog switch Z4-C,Z4-D cubtoff Ry AL -1,AL -1
AN TANTR @9 Z4-A, Z4-B. asnaNn Redggaa "0 uar "1
'gnﬂ 28 WRALEN 27 18Y Z6 ANANAU éqanqqzﬁﬁa #n17zUné (Normal

’A\u ) 4 v A’i' v
state) NIANRIININBUNEIWURD

3.1.4 Test Hode nwuuwnﬁwu1unaﬁaua1q31n1u SensorQﬁlﬁﬂn1alu g11110
n1un11nnaaat1aﬁ n41ﬁ81ﬁ51a1a Manual uR® Progran %qq 2N

LTINTIURANNENNTR19408Y Addressable Sensor ARABALIAN
o .u v ' . ar 8 ar Py I'4
4. n111uﬁqna§avzn110 Addressable Security Detector nu CPU I UsUTqguwieaay

- v f
nTiuiggn wis data 3an CPU asﬂzﬂuuuaqnuﬁa013uﬁu1nﬁa 2
4 4 & r'e '
SRUES TN EUnagﬂutﬁuUTs kUuu?mmﬂﬁwuﬁuaqﬁnnqu (oevvenn )39
J o o 1 L [ U
wpA19193FN1TdY power Az data MITuARNALABITL TABIND pover
v 1
A mTuiagen iy Addressable Security Detector LWalnFIni7Tn
EREUN S

I'd v X P < . . .
1uﬂ%mmﬁﬁwuﬁ atiun ﬁugm?ﬁkﬂu P. (Power transmission line)
. . a - & 4 Do X
arTnduasuNgLdil 3 BURAN AN
- @4 Power M Sensor
- Jy data 318 CPU

- f9 data 1% CPU
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4.1

B

4 4 4 s ¢
#9 power Luaqaﬁntiﬂﬂwuw1nnazﬂﬁ data NAYN1 WRT Rectified tuu

7 v
S y . a 4.
power a18iYiAnea93788e  sensor hemuald udvidailyniineaii

.t o <
wave shape 128y data [ua Tungandd sensor HINY nﬂstﬁu load

o " o -1 [ <, e
AINTELANAN ADINNALWELTAY Data aﬂﬂLUudwannn11§n111uﬁq Data

a " Ly 1Y oot S w Y o
HaWRIATAL TATNRBINAT AEnaTuntE nle 2 NI

4 . £Y) ' [ : 4
- nsawdn saanaanuuuily component 149 (U Low power a1t
4 ~
N1T8ANIENY 39MAN

4 eaw
component nﬁqmauuaﬂqnaﬂ11§ﬂ1u1uxﬁaq%na

4 "
LasetT Tt

l O —N 7 i
I - R
l D2 Cc3 C4‘
Il =tcs R12
L UNe B i 7
—o- e ™ SO
L -1 ,L S1 AL1 -1
{ R1 R2 3t s2 AL2-1
CPU l
i S6
_— +V zZ6
R3 i c1___%:>_____
RS 1 R7 3 /o—-——' AO ,1ID1 Cc3 r——>—
o3| | A2 N
o |AID | “o—— A2,1D3 L
Ra _——— A3, 1D4 ce6 4{:>*
[ o——— A4,T05 o 7 NI3A
C 2y —AAN— o A5,1D6 32 | -
R6 o1 a6, 107 SEN
vAP|-29
SW1
R8 H vl G
K ) "vR]O
, +—] nr——m 307.2 KHz
c1L
iuﬁ 5
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4.2

4.3

4 ) [/ e 4 <
- piandae 1¥38nn1de  data gAuliy power AATWLIAIMWALANIEN
o ) \ 2 . v oAy o
AN TARAEETH 793TA199 naeRau sensor M191wIR FerdunntuTsnda
] t -5 [ i) v o o o Ll '
arfinmandnTanTn (F93R1TAIWIN uasswaazxaﬂaasagﬂunwﬁ power
.. . 4 &
transmission line ﬁaqannﬁunuq ( 2 angas power 1Uw
wuu dc pulse 0 - 40 V_aﬁuwaYaﬂau (ﬂTUﬂ 5)
AuuATnuone L Fubs  CPU arde  do power pulse (P) 1A W Line

1]
A W D, uwar D, RIWNAIWMY C, LUu Filter capacitor aznw
a17 charge voltage l1ﬂutau (Laawﬂunﬁwdq power naquwnwan C,
charge Qukau) z7 Lﬂu voltage regulator O/P aanu1 + 10V

aq8U1 AE9193TR149 8¢ Addressable sensor.

‘n159fu data 37n CPU aRunnlaEt (gzuﬂ 5) miean CPU /4 de
power pulse R CPU asAe data address word uav command
word TuiNzlasain WRNTEAL O - 24 Volts u7@1u Line A I
D, & D, Az Bloclk data {H1H8 (Lw1WViwﬁ cathode D3
N voltage ugzup 40 V ?quﬂanW Anode ﬂ:uu D3 aénn reverse
bias) R3 UR¥ R4 nwnuwnxﬂu voltage d1v1dernﬁaaanuwﬁnaqﬁmmﬂm
Minaa 0 - 10 V uauﬂnunvcﬂi comparator Al-D uaz ﬁqaaanq RX
189 Z6 xua zs ¥y data 3IsnnnTRTIARAY Lwan111 data wovd nﬁq
uﬂ?ﬂlﬂu Address word mia'lx nﬂluﬂﬁna aatma JiRaAa niamauty
CPU uahn1dhay nﬂnﬂsLUTautnau (compare) Address word Axuts
81 address word nnn set R78 switch 1 Match «Lnuaunu)nauﬁn
#qoon valid Address pulse (VAP) 33 S PR TIRCATACAL
nmsﬂaanunnwn11ﬂ111 word aaiﬂvqazxﬂu comnand word miala bR
1ﬁﬁﬁzﬁ1n11 Latch conmand data n11%gnﬁ Co - C7T 18y Z6 %q
agulf control 19RTATNY ﬁnﬁ11u1u§§ ?ﬁnﬁuﬁﬂﬁ command strobe
qutput (CS ﬁnﬁ 32 783 Z6 LTrEauaTnLiaw Flow chart 4 mode

n1Tiunay Z6 1A
. o Y V-4 4 L. 3
Flow chart ‘1u Mode 1ulnuﬁﬁ¢111uzﬂn 6 , Timing diagram

o - 4 N
n11Ry data ‘{ud4y CPU aﬂnZUn 5 CS pulse (1) 31 32 gnﬁ41Unnw
30 (SEND) 7ad Z6 #1uwnne Z3-4,Z-3B Internal logic a1l Z6

20



/
Yr)

Vpp $012348567 PS012348%67 P

. ¢ o “ ’ 1w ) 4 .
ARINTTRTIRABUIINGY 30 (SEND) »iuu "1" wiald nawuanide "1t
& E VY v
far lateh data S, - S, wisifiude data TUn CPU 2 word
. ! i 2
Aa Address word (ID word) M stqtus word (S,-S,) 76 nay

o o < . ) N -
data niutluie CPU nzn 21 (Tx) dagn Tx 3¢l drive MOS FET
N \M ’} - "‘ v - -t
Q, way Q, 3¢ Imvert T, 'lA Tx @vluay CPU \waln CPU U TX

Y TEarananai &

e ' .
Flow chart i Mode &Y 13uﬁaq111u3ﬂn 7 Feudae Timing

v
diagram nNInHA

4

CORRESPONDING DATA POSITION AND PINS FOR MC14463 AND MC6850

TYPICAL RECEIVE/SEND CYCLE

M [
Agdrens S Commsno S
e 8§ et e B S, i

- ¥

B R0 54 HR L 0 ML L \
x R X XX P
Vs JAJ-L-AA‘::LQ—IJAAL& A-‘—IJ Recorver inpu (AT}
+

G = '
~. §
~ M
\alid Adoress Pulse \
tVRAP) '.L—Jl

7

tnterna! Vatid

Addres Latch  ——F
|

(VAL)

— - am S

internal Sena | I ¥ l l

Enabla Lateh

'
(SEL) ‘ : ] !
} 1
{ ' § '
. Commang Surobs N : \ !
Oviput (CS) 3 1
i L}
VR N~ 1 1
™~ 1 |
. Send tnput 1 Ermm |
{Send) 3 :
i
N — i ™ “
v - 4 H s
1
Tranemit © Vool R T w:Jﬁ B KR T ——
ransmit Out . SR ORI P [0 i Fx I T X ) 7L
oata"aTaR e [altaliel 'Y Y - S LA
(TRO) T01234567 10\2:4‘55‘3'
10 STATUS
i
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ﬁzﬂzﬂuuu?unﬂidﬁ data 184 Addressable Security Detector An

TRANSMITT MODE

}._ ADDRESS WORD _.!..____ STATUS WORD ___.|

| L | S
S AolAl,Az|A3|A4.A5,A6|s :P S1S |solstisols3|salsslsels7ip 1S
0 Tl | 1By L TR T R U T N T N ¢

~— ADDRESS —»]
ACCESS S6 =1;SEC S

7
TEST S5=1 .50

+40 V.

2 =128 ADDRESS

- [ 4 ’
Moot s1 | s2 [aLam
SECURITY —» | 1 | o |ALI-1
o | 1 |ALz-1
ALL -1« Agy@naiaan MAGNETIC SW. (Ustaidn) Al2-l
AL2-1 = ¢ i " gndmans

'RECEIVE ~ MODE '

le—— ADDRESS WORD ___.l.__COMMANo WORD _.{
+40V.

rm———reeeettn,

Lot Y M|
5 'AO A1|A2IA3leA5 AB!IS I p | PE .?. {CO|C1.C?..C3|C4|CS|C6| S |P|S
o L i L 1 1B P ST = STARTBIT
l.__ ADDRESS——-‘ J |-— COMMAND ~ — <P« STOPBIT
7 =
2' =128 ADDRESS P = PARITY BIT
. - MSB= ADDRESS INDENTS
o
fitaidhdu COMMAND WORD 2" 0
ADDRESS WORD = "1 "
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n1Taanuuy Addressable Security Detector

310 sheet #1 (71%7m170 Simplified anafudgganann Magnetic Switches

wve ¥
(CERIN 10V
+ 10V. lI
+ 10V. ]
(o] : > R25
R24 3 d/ Z5A
ANV X
A
R28% %
1 + \
°7;L AlA Y/ Z58 LOOP A
y/ ¢ ~
y -
R23 B 1
AVAVAT ngl
jiaza 2
Q
z5C .
// LOOP B
VD
+ 10V
o R 20
lj
2 R VR1
Vi
T/ Z5D
7
sUn 4.1
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4.

4.

1

2

) 4
nrInavueLvaula

4.1.1, imualiiaanlun1T scan 789 Al- A T4 loop A uas loop B

4.1,

.2

3

.4

.5

(N7 10 mS.
R n7a EOLR (end of line resistor) Lﬁﬁﬁu 600 Ohms

e

NAanunewadn 1% , 1/4W. fue Metal films.

nrsud I, Aanvudninalu loop A uav loop B dAnimniiy
10 mA.(ﬂunmza§1uﬁansUnﬁ) -

TuRA1ILUAY  alarnm nw7tﬂ3&uuﬂaqn1zua I, Tu loop A naw
loop B \nafiu =+ 40 % pay I, Tuia"und

X >
370 data sheet 289y Mc 14066 n v, , =10V 25 C

I =  Through current’ 2.5 mA. dc.
Iq we. = Quiescient current 2.0 UA. de./package
R74 = ON Resisbtor
. Type = 120 Ohnms
Max = 500 Ohms
AR = & on Resistor between any 2 switches

10 Ohms

<4
fnTaaniuy pulse generator: Al1-C LWal¥1n1T scan loop A UAE

3 v
loop B Liaf1muai1a116A1T scan = 10 ms.asil 0/P R

T

0V.

L

10 ms. 10 ms.
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4 L .
ﬂﬂﬂzﬂﬂ 4.1 (RALAWIE 2937 AL1-C NIRIUIN)

+10V.
L R25 ,

R24

RZS% AlC
1 I — U oRrIVE Z5A,2Z5B
c7 ZSC, ZSD

;E ROAD
R23
— W\ — AIC = LM 339
VA R22 .
-
suUf 4.2

ngvg
o
awnzﬂn 4.2

- 0/P frequency ﬂziuaéﬁu RC time constant may R24 was C,

) - . £ o
) Hysteresis uay loop 3znn Set ma8 R, 5 R, » Ry

Vee 4\

Vee

VA1

VA2

WARY WAVE FORM figm VA

24-4



o~ 1 a' . 2 & . (Y
NNHHQWLTuuinnaﬁnWT oscillate Im O/P tuu High (+#10V) UTI8U
o . v v \ v 4 ey e -
nia Negative I/P (A1-C) qsaaquaﬂn11u1ﬁaun3n Positive I/P

4 . < cy s
vuw C, 3z discharge voltage n3A positive I/P (V ) 30N

fmuatae
vAl = +V-C.B‘.gp 4'1
R,, + (Ry,//R,)
nja VvV, = + Vee R, (R, *+ R,,) 4.2
RBO RZE + REO REO + R(’.P_ R(EO
Ree = ._R.eo__._—// Rza 4.3
Vee - 1
v
- Al
NNt 4.1 WOR,, = R, = R,, wla
,VA1 = 2 Vec 4.4
’ 3

’ . ' q,ln 4 < ) o
C, 3¢ discharge wIUNW R, aunTehsiie V, (voltage mnATay C, = V, 21389
. . g. DJ‘ oy . £ .
positive I/P) A1-C 3awunImuINiUINig voltage comparator I9n1In O/P switch

[ : & . 2 y N
aeuite 0 V A1ad V NIsanAvlag hysteresis network 1w v, FaimualaTag

v = vee (R, // R D 4.5

AR

R,, + Ryy 7/ Ry

eo

eo [ es0 eo ee cO



{ VA = VAI - VAE

a1 4.5 Ay 4.6 unuly 4.7 3R

{ v, = +ch Reo_Roe

R,. R +R _ R,_+R_R

26 ee 8 20 % 3

4.7

4.8

4 ' ' . o o <
twaaluuulaen vV, 3¢ swing 370 Vee 0 Ground (V_ = 0) 34A2VLADN

R pull up = R < R LOAD

ViR ¥ Reo

‘,_lé 7 i, S M 54 L1
‘l VAP. 1 + B—BS i .B‘-[‘.:)
RZE REO

[ v [
D410 RI2D = n Ry, ®&N1T .11 30RIBLUN
{ VA = -
VAZ
b e v Tar g
AMANNTT 4.6 0 R, = R,, = R, AETARNNITINNAN
VA?_ = Vce
3

4.9

4.10

4.11

4.12

4.13

Py v ! [
annlug9f discharge C, 3¢ discharge wIunI4 R, A9 Ground 3unIsny

' 4 o
voltage A¥an C, ¢ V_ . O/P 799 Al1-C 3¥ swing tuu 10 V (Vce) RN EAT!

WATIY 4.2 12987Tun1T Oscillate gt 2 1iigae R,, » C7 Faama1n

26



AANTARINANAT

VI = Vnux *Au(—b/nzﬂ © 4'14
3 v = 2Vce 4.15
3
v )
Uay v, = oane = Yece 4.16
2 2
ok, = 1 4.17
freq
wia 1 -0 e /(B8 I~ 4.18
freq
iodwam M C, = 0.1 uF.
h!
L1A97IN & Y2 £ 1 = 50 Hz
t1+ta 10ms+10ns

AINFUNT 4.18 MIAT R

9 (0.694) x R.. x 0.1 x 10°°

—_— ea

—
1}

R = 1 = 144.09 K

9x50%0.694x0.1x10 "
LaanAeT Y

144 X

=
1l



AM{UNTT 4.9

R

es

<

R Load

o 2 . ' i
ﬂﬂﬂ:ﬂn 4.2 O/P may Al-C as1Y M drive 2Z5-A , 25-B , Z5=C , Z5-D

o '
LAANAN R,s
FINFUNT 4.10
RB:)
o a v
nuAaTH R

23

i

5 K

£s

100 K

) ' . P S
gquwnq wRslNNNARAANA O/P 729 AIC TuN1TAUIN IVAANT T

~ . P { t
MANNTT 4.1 AIANNIT 4.18  LI1LATITUNIRT R, Taah

o
pNaula R

20

o
HBURD R

26
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RIUL IIITITIBUAD ﬂqzu

4.3

R28= 100K <

LAAJ

T+IOV

R24 = 144 KN
—— A
+10V.
IS

L

O.1uF

J— |
A

3 PR 4 < o a o
( R LOAD ) IenTeud I/P 72y Z5 NAIMAENIN uav’Iniuy ¢ MOS uuAa R Load d81

g

R25: 5K

Vvo.

R23 =2 100K

L
iRZZ = 100K

TU 4.3 ¥ 87 R @149 1 1/4 ‘watt 5% C i polyestylene

2

&

8



1

- Y
M1n1suﬂn1§1u1qn1nncnua

1 4 d o
ATHINTEURL [eunTRaUTENAA LNzt tuAIamn C4 TuaA power supply

4 .
I, (ilia v, =0) = 10 = 2 mA
5K
4 Lo : ' , ..
cupp1y CWHB VY 7=0) = 2 pA 310 data sheet

a . ¢ : .
aanTzudiudae A1-C rineuitu  comparator Zadl hysteresis Network Aa

R R R

es ? ee ? 20

<4 . v o ¥
\ua V_ .= 10 V. equivalent cct Liawla fen (zﬂ 4.4)

+10 Vv
+10V. :
11l 112
R28:=100 K
R28 3 R23 100K
= 100K 1
R22 =100 K .
LG A R 23 = 100 K
iﬂ¢45
TUN 4.4
9
11 = 10 = 10 = 0.0667 nA.
R, //R  +R,, ' SOK+100K :
< . 4 Ve o
tua v = 0 equivalent cct Lﬂﬂ%TﬂﬂQEUn 4.5
1 = 10 - 10 = 0.0667 nA.

R o#R, ./ /R 100K+50K
nTsudTIN (I_) =1 + I_+ 1, +1

29 .



—
n

—
"

4.133  mA.

2 mA + 2 mA + 0.0667 mA + 0.0667 mA

4.19

4 o .
4.3 n1TaanuuunATuUFgyIe Alarm 70 Sensor (EUn 4, D FIMMIVTIDARNTIATNIN

1§ﬁqzuﬁ 4.8

+10V.

PULSE GEN. - Z5A
X
)
SN I
¢
/ 758 LOOP A
-
e
S R21. /;u’
+70V

o

Z5C .
<// LOOP B

R15 : 1
Ve ol 4 4
AL-1
A1 B %i
P9\ S R20
= R
R
R16 v
R17.
Z5D

RI8

—o\o—-

suil 4



aQ { . t.i , 1
\aan  IC Al1-B , A1-C (ud7 LM 339 LHaRUAEAINTURITAININ fa71 1IC

LM 339 ﬁqmﬁuﬁaﬂnﬁsﬁaq Ideal case.
fmua I = 10 nA Tusny aéﬂudﬂquUna
CTTR Lﬁaaéﬁuﬁnjqz Alarm A, -1
I = 14 mA. (luifin rate 323 25
#1817 R, A0 410V Waw Z5-A,1oop A, R,,,loop B,"R",25-D,Ground

' v
( R, A3 A1MIWANWTIMNA 370 +10°V 4 Ground )

I
i

Tugn12£Und RS 16 R\
10 nA
Iugans A -1 R, = 10 = 714
14 mA
11n data sheet
R, .., Z5-A = R ., 28-D =5 180

udn1ae Alarm (A -1 5 R, @D short
3

R = R, = Ryu., Z5-A - R ., 25D
- 714 - 180 - 180
= 354

TuAn1ILUNE WIAT R

Ro, = R, - Ricons Z5-4 - Rd(on) Z5-D - R

= 1000 - 180 --180 - 354
= 286

31



R,, \RanAwIaTsm = 280
miAn Vv, wag R,

f1muatin R = 200

co

- 354 - 200 = 154

(Ran V. A7 WIATE 200

‘v 4 &
LRERS L ﬁqnn§1§1n I fiw 111 Square wave R1M pulse generater iy
. B . ' < '
A1TAMBE TIRMIIYL DC AMTAD13uINAT1A2 ML UBITY HALTY

3w — .
fawnTniaeuu v, WIEAY T Rondasaandimals
w v TurazUng

v = I (R+R Z..)

D d(0on) SC

= 10%10~" (354 + 180) - = 5.34 V.

TudnnazUng < O/P -A1-B =0 |
0/P Al-C =1 '
oo
fiuAa e S N A 7Y

fwmaAn v, = 6 V.(nmy Ground) 3 I, = 5 mA.
R,, = (+10V - 8V) I,
= (10-6) X 5mA = 20 K
iwwasr v, = 5§ V.Ciou Ground) 3 I, = 5 mA.
R,, =5V x5 DA = 25 K
voltage nafan R,, = (BV -5V = 1V,

32



R = 1y = 200

17

SmA

4 4 o
RT3 RBUL 3811089/ 12E Alarm  1uav3an short cct uazdaniz Alarm au

4 - ! I3 . '
LuaoaﬁﬂﬁﬁﬂgnaﬂaﬂLUuﬂuaﬂuﬁanwuuﬂm?a1u

& Q‘g c.'l ' .
dA17¢ Alarm 1uasann short cct nizuf I IviuuIy 40 % finfa NAinadu
10 x 140 = 14 mA.
100

-
"

14 mA (R 4+ Rd{on) Z5-D)
14 mA (354 + 180)

7.476 V.

o < T ) I < ~ Py
fiufa 1n1daut  Alarm nianmualalurauauln wae Vo > Vo INABLNA

ar

' , A v Y
Alarm WA V_ = 6 V. (NIMUATIH) AN

o

o o8 o, e q¥ a4 N -
n Vo2 ¥, uuRa A1 component NAMIANT NVINLNALIAWTIUITY

'd [ 4 13 v
dn12e Alarm (UBNRINONAARIE  N3A X wnin v, > vV,

4
L1av31In
I = 10V
R, .., Z5-A + R ., Z5-B + R, + R+ R, 25-D
I = 10
180 + 180 + 280 + 354 + 180
= 8.5 nA.
\'s =

8.5 mA (R + R, __ 25-D)
8.5%10° " (354+18D)
4.55 V.

33



GR V. = 5 V. huAa V. > V

1 1 D

* ' qlo ] ' 4 N < ’J wr
A1 component A9 NATRIANILWASWARBLNAWIANNTING Alarm Lﬂﬂﬁﬁﬂgﬂﬁﬂ

mR1 R WAt R

14 15

z7
z1 }°
R15 I
3
Z4D AlC
- -
I

gﬂﬁ 4.7 SIMPLIFIED AnA O/ P
¥03 AIB , AIC

-

o < ) v
mIUN 4.7 Z4-D, Z,, Z, L4 IC Urzian C KOS FehavnrTnTeud Input

o .NIU L Qu‘&’\v
waguan YreNam 1-2 uA.(%Quﬁﬂuﬂﬂﬂﬂﬂ) LIRIRTUIBINAANYR

dwmua I, = 1 pA.
R,, = 10V = 10 K
1nA
fuasiAgaiy R, = 10V = 10 K
1mA

mInTeuR TN TTURYY N3N Sensor

1

I 77 Sensor I + I, + 1

alm

= 14mA + 5nmA + 1mA
= 20 nA 4,20

e

34



4.4 NITBANULUINATNAFAL (Test cct)

310 sheet # 1 (71 Simplified 72937278 test cct 1§ﬁqzu

+10
Ic=1
1
Rd Z5A
2
: R19
z24 B - Q1. 2N3904
Ip D vD
] R a
gUfl 4.8 3385 TEST CET
10
Rd Z50
1
TNITAMUIN L TIEAMIATUEAIILUNR T
9 y 7 AT
I = 10 nA (Nt mual1TuL vavau)
i
V. = 5.34V (RINNTTABINTURDLAT)

a Y 4 P € -
1aanld transistor 1uaT 2N 3904 dvidutiia General purpose saturated

switching Zen Vo (sat) ATNN

V__ (sat) 0.2 V (max) 1

CE

I

c

10 mA, I_ = 1 nA, V

D BE = 0,65 Vmin

¢

(#3710 data sheet TualauuIn)



aﬂnzuﬁ 4.7 O/P mad Z2-A NE1 1 NAY = 10 V.

=
]
ey
(=}
<
1
<
-]
m
]
<

19

1

10V - 0.65 V - 5,34V

1nA

4,01 X

Laantd R

1}

4 K

4.5 AIIWARTUIN transmission line Aa A1-D LRb) Data sheet K1

+10 V.
UNE A
m R3 ———W-—-—J.
° VIN =T +
V" 13
1ol AID
+12V. R4 :
R8
V REF.
R9 iﬂﬁ 4.9 2995 ATRSY  SIGNAL

o © W < . .
ﬂﬂﬂgﬂﬂ 4.9 ILIURINLUWINRTUUY  Non-Inverting  comparator with

. :é o { ve ¥
hysteresis 98I0 TNILATIENINITIRANY

36



4 . > . e 4 d
IWaRIINREAINTUNITAUINIY Simplified ?QQTZU 4.9 u1LUu3Un 4,10

{

At v, , i Low #elin v, = 0 (Ground)

>3
dem

[

t d .
Vin,azﬁﬁﬁxwunuﬂun1znqﬁq V.. Wa7 0/P 189 comparator n3s swing T

1

4 : :
N high.(=Veo) Fe v, 3wnnimuaas

VREF (R5 +R6) (4.4.1)
R6

-3
"

« . N ‘ ) ' :
TumeziAaafin v, az switch Yuidu + Voo 3V, WARIWNANAITY V, . Tede

AMUATASINNNT 4.4.2

v, R (SR A S T (4.4.2)
R5 + RE
< . Y] . & o 4 Uz :
naTnagdn Vo switch afuwan Vo = 0 (Ground) Tauw V- IERARIE"
. 4 Y| S22 ' Y K

a1 V,,, uazaeR V, = V. WuAa 3w trip point @ jaiiwmua
1R TAENATT 4.4.3

V.., = V. _, (RS +RB) - V_RS5 (4.4.3)

R6
ug . LY A.ﬁ"l - [ ] J a
Al Hysteresis #mMTu19RIu Aa V TUUUAIINUANAN TSN VY

V.. . 3MAun1T 4.4.1 NURUNIT 4.4.3

in

Avin = vin i - vin e
. V___iR5 + RE) - _V, __(R5 + RE) - V__R5
RE RG
wia AV, = V__RS (4.4.4)
‘ R6

37



n11aanuuu1011§ #11038nTER1tA 310 data sheet TuatRuUMAN
Input off set current 98¢ LM 339 = + 5 nA.
Input off set voltage 9avy LM 339 = + 3 mV,
Input bias current 78y LM 339 = 25 nA.
(NRATMBENIN) LIRVAMIN Az iNRR

AMLATIN

in 1 = 6 V.
in & = 3'V.
e = 10 V.
R7 < R Load .

1 d 1 i )
WALNBN3INTY R, AB 1 19 (Rx) mav IC Z,  FRaINITATEARURENIN

d =]

Lond

v
UTeuam = + 1uA. Uw R ERIRY

M R ——— I\

7

IMNFUNTT 4.4.4

Vin = Vecc RS
R,
RS = Vin
R6 Vee
HNLAN RS = =2
R6 10
= 0.3

4 .
IMNAUNTTIN 4.4.1 -

v = V.. RS =

REF —_—in 1 B R e |
RS + R6 1+ RS
RS
Fiin Viee = 6 = 4.8 V.

1 +0.3
38



R5
V.IN. oA~

e

’ VAIO'
V.REF 0——— —

L]

VO HIGH
+VCC

R6

VA = VREF

R5

VIN 2
(b)

+
AlD

VO LOW (a)

VIN.

RS

VA = V REF

R6

(C)

+V =10V, =Vee

T

R7

VO

vO

Iy .
TO DRIVE MG14469

foan 1; Aadasun

fwananisAuIn

1, favdy ua Wansdvew

I

VIN1

4 : o
:n.m 4,70 SIMPLIFIED QQQ$§U1\ 4.9



4 o o
(§aaAR1TLAANTT Loading iRan R, O R,

fiudain R, > 5 K Aelluiaifan, R, = 1M

e

IINANNTT 4.4.4 18I

=
]

= Hv Re

1in——

ce

4 : . .
INTUN 4.9 Uas 4710 AuamIAl Ry, R, R, R

+ 24V.

1i |

12

V REF =46 V
1 REF ‘
sﬂﬁ 4.1
’ . o w . v
3NNITAMMNMANIR V= 4.6 V3 V, =6V (nwmuan
v,, = 24V R4
* R3 + R4
INAN 6 = 24 R4
R3 '+ R4
R3 +# R4 = 4 R4 i



R3 = 3 R4

fAmuan Re = 10 K
R3S = 30 K
WAL V... . *10V x R9
' R9 + RS
INUAN 4.6 = 10 x R9
¥ R + B8
4.6 R9 + 4.6 R8 = 10 R9
5.4 RO = 4.6 RS
RY = 0.85 R8
AMRATN Ry = 10X
R. = 0.85x 10 K = 8.5K

PINTEURTINDBINT comparator

141 24 = 24V
R3+R4 40K
= 0.6 nA.
1. = 10V =10V
R8+R9 18. 5K
= 0.5 nA.
Tuniiinas L 339 R, =-® R V__ = 30 V §A1g9fR 2.0 pA. (257C)

(310 data sheet TuatAuuIn)

-
UUAD INL=m = 2 mA.
WA I, .ex = 10V = 2 nA.
5K
I, (I 7IHRBYIRT comparator) = I, + I_+ I + 1

1 e RL=qp RL=BK

41



= 0.6+ 0.5+ 2+ 2
= 5.1 nA. (4.4.5)

o ' ' w
1ININRTIUN 4.9 awilA" component 147 AviU 4.12

+10 V.

R7 = 5K
R6:=1M 1
LINE A. —W—e
R3z 30K
RS =300K
— + —» TO Z6 (MC14469)
AID o0
R4 :=10K _ '
+10V

R8 = 10K
R9:=8.5K

o 1 3 AN (T RRC
‘RN R, uay Cg Fenianuaniy Power on Reset @ay Z, (MC 14489)

\ v
gﬂﬁ 412 WARIAN COMPONENT MIAUR -~

31n data sheet #1

+ 10V

R 27 =27 K.

I
‘ .
|

Z6 —_— |t

27 ms.
R27 C6 = 27 ms.

gﬂn 413

LAANAN c =1 uF

42



9

e7

1
27

i

A1TAWINATR Power Supply

o . N o
Z5 ¥ Quiescent Current(I ) Ra packet n V__

0.5 uA max.

27 ms.

-8

x 10
K

= °cy 1Ny

10 V (25

(data sheet TuanawuIn)

I, 25 = 0.5 uA.
1, Z, = 0.5 uA,
I, 2, = 1 uA. (data sheet Tuanawuan)
I, Ze— R M0NI5, | SV ~R—~— \\'’
Ler = 4.133 pA.  (INFUNIT 4.19)
I = 20 RA. @ "4.20)
TN Senuor
= 5.1 mA. Na " 4.4.5)
TANAIINKT crmv
Ivﬁn = IQZS + IQZ4 IQZS +IQZB + ITL + I71u59nuur : T3uConmp
= 0.5uA + 0.5uA + 1uA + 150uA + 4.133pA + 20mA + 5.1mA
= 29.39 nA.
Y. v ' d A b G 1 : o s o
I TRIRAIANITUTENANART  LHWANAZUINIATRIANIARTY  C 39ty capacitor fmIu
. 4 4 Ve
filter (ﬁmmwmnﬁquﬁﬁwn CPU =3v an rectified Trg D, ) tWaRIINULNTRIN
Cq ﬂﬂuﬁnwﬂnﬂv charge UT”? HasIng Voltage?ﬂtaaq addressable sensor 18
aaﬂdaaLuaq Janmua I I ﬂnuﬂnnvﬂﬁﬁniaiﬂnnﬁiﬁﬂuﬁm Taad iz aqu
M I, = 40  mA. 370 sheet #1
e k') -
z7
D3 —_— 1572 40 mA,
LINE A 4" . . LM3I7 * -
05 A
3 R
ca Ol pF
. R12
SIGNAL fia3an’1n
CPU. SPEED 4800 BIT/ SEC
iuﬁ 4.4
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\Ran IC regulator 1uaf LM 317 ; I_ = 0.5.4 3 I ,,, =
NNIANUIN Vous © 1.25V (1 +R2) + I, . (R2)
‘ R1

4 |
aﬁngﬂn 4.14
t
R11 = R1 ; Ri2 = RZ
Amuati R11 = R1 = 300 3 V, = +10V
LNLAY 40 = 1.25 (1 +R12) + 50 % 107° R12
300
BdOO = 1.,25x300x1.25R12 + 50x10—6x300 Ri2
2625 = 1.2B65 R12
R12 2625
1.265
= 2.075 K ;
aA & o« v a
(129390 R12 LUu VR uiupatmlsiaan R12 = 3 K
mwAl C,
I .. = C [VO(max) ~ VO(min)}
T1
Imnx I'r'?u' 3 C = C4 H cmax = DCmax)
valn oO(min)
I Ve (max)
24
Ve (min)
0
Vi
——— T —
wﬂﬁ 4.15
9

44
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4 ' 4 .
aﬁann 4.15 uga¥n1TmiAn C, 30 data Signal i1uaviInn data f4 speed

4800 bit/sec

1 bit 1f17a1d9

nmden v,
|
|
40 x 107
c

LRANATNATEN  C, .

-
\aan D, D

7437078 Power Supply 379 uﬁﬂqﬁqzu 4,16

e

IN4001x 3

LINEA
D1

"

c3 01 _L +]cea

D3

50 mA.

1t

it

“a“Uﬁ 4.16 WARIAN COMPONENT A19 11 8847998¢ POWER SUPPLY ‘

*

45

1 = 20.8 mnS
4800
24V, V_ .o 12 vy I, =40 mA
C (24 - 12)
20.8 x 107"
40 x 107" x 20.8 x 10"
12
89.33 UF.
100uF 50 V.
< 4
D. Lt Diode tuas 1IN 4001 nuatsud 2 Amp.
1573 40 mA.
Vin V out B
LM 317
Adj :%R11 300
_‘T‘ 100uF v
50 V. . L
L_,g RI2 3 K.
Ve 7



mn 5
RANNTTNT 91 WUDY AFD

Somnaaraanisutsmaieoeni iy 2 ana Ch)
5.1 9afudyumenn  Heat  detector dingUR 5.1z, z i
Anslog Switch (CD 4066) DnAdLANLY "ON" W@y "OFE" AIBAIND 50Hz 21N
cleck generator AIC AuyAinedluanavind aslneualwa 1 aan +12v

&7% Z1A &% loap A - EOLR (End of line resistor) 1loop B

L
Is
alv
13 Z1A
¢ 4066
8
2
r 1.8
- .
1
A -
12 ] o zi8 IL‘L
4066
B8
4 HEAT..REIEGIOR,

% a3 ¥
EOLR ln f_‘k =

Z2¢S0>
4
a
5 ZiC
C
4066 IL
e
8% W3

A ¢
zZ2cs1dolBzl | Rigl -3
LMIZ9 T~ R9 R10

A
[3 21D
S 4066
B
fl.g
3 R12 =
10K
]
o .
TN 5.1
v

46



i zta e lafew  fa voltage dron v ldiiFeuifieudy v, v
1997937 voltage comparator 4, A__ mwaduRey (8 Seulud

A

L
edavlAl vV < V. 0/P w99 A, MAN 0 (A _)
L S

0/P 499 A__ MU 0 (TB-1)

‘luamqvmmwaﬂm Heat detector ﬁ'wm contact close Lay short EORL
Yl’\‘lﬂﬂ‘i’&mﬂ I umwumnnu A9 v, mwwmmmﬂw‘lmwﬂmﬁ (‘7111’1 5.1)
Lmatnﬂ1ﬂ1wu v.o> v, "o AL viw 1 (A _ >
VL > Vn 0/P A15 Lﬁu 0 (TB-1)
‘luan’nvmﬂmm (‘U"l(ﬂﬁ"ilﬂ X3 ’A)']ﬂ‘i‘ll?; 5.1 '{‘h‘lﬁ 11 Nﬂﬂﬂlﬁuﬂué V‘ =0
QV‘ImwauMmu - : '
L?J'Oﬂﬂ'\')#ﬂ’)ﬂ'ﬂ’m ‘l’L < VA 0/P A“ tﬁ'ﬂ- 0 (AL_ )

1

| = X
V& < VB O/P Atn L‘ﬁu i (TB~-1)
|
C’r v a' o {] a1 .
vinlainmenarenalannesiily loop & %59 loop B 0/P 499 A (TB-1)
Rasaas . 2o
v avTﬂﬂaumuTw Z _way Z__ fiwwdiafuny loop A umy loop B ADF fifi¢
ANNTONSS Alarm 1@

a7y AL-1 TB-1
T aanavind g
a1 LuA e Tual 1
anEAEWR 0 . 1
ANERILIIOURYE 1 1

ud e ny



o

'I\)’mz'ﬁ?; 5.2 2.’2 L‘ﬁu Addressable Asynchronous Recei\{lex‘/Transmitten iy
A Salumsfudeadons 4800 bits/sec. nTTM9NNLBIAALLLIEEN 2 TwNe &B
polling mode URY c;mmand mc:de ) .

- polling mode J.’ﬁa CPU z\"m Address word Q¥ Command word 31
M9 Line 1 MIEUWIAUDIAMIN  0V24V. R__ uay R, vy voltage «divider
3¢ devide ﬁqj‘qqmmmﬁa ov5Y ﬁqm'ﬁﬂws voltege comparator A _ awld
ospuurn ovi2v Rilsdinsidentdnt R, w09z, Address word %z, Fu
15@8%ﬂiﬁ1ﬂLﬂ%ﬂULﬁﬂﬂﬁﬂ Address 159 190n dip switch  fan A_-a
19 Z_ 01 Address Luxaunu Z, Ay lstch data fi S_ -5 an1ﬂ
i Buffer v iRanfiufavds  pulse wauq (Cs) sanfiun az T9fiern 30
(Send) X917 Send (GUAMINAIN oS Z,. YAy Address WAy status
word naamataamau1ﬂﬂwaﬂﬁ Tx Wa¥Qn Invert PE Q, W D_ Line 1lffe cpu
CPU fiarnsnuaniivuss AFD 14 z '

- command mode |4 mode % cpu awdSI AFD ¥nerumiudenndle
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3 mMoToROLA

MC14469

ADDRESSABLE ASYNCHRONOUS
i RECEIVER/TRANSMITTER

The MC14469 Addresszble Asynchronous Receiver Trensmitter is
constructed with MOS Pchannel snd Nchannel enhancement devices
in a single monolithic structure {CMOS). The MC14469 receives
one or two eleven-bit words in a serial data stream. The first incoming
word contains the address and when the address maiches, the
MC 14469 is enabled to transmit two data words. Each of the trans-
mitted words contains eight data bits, « cen parity bit, sta~t and stop
bit, in UART compatible {format,

The received word contans seven agddress bits and the address of
the MC14469 is set on seven pins. Thus 27 or 126 units can be
interconrected in simplex or full duplex data transmission. In
addition 10 the address received, ‘seven command bits may optionally
be received for data of control use,

The MC14469 finds apptication in transmitting data from remote
A10.D coaverters; remots MPUs or remote digitel tronzissrrs to 8
master computer or MPU,
® Supply Voltage Range — 4.5 Vdc to 18 Vdc

Low Quiescent Current — 75 uAdc marimum @ 5 Vde
Data Rates 1o 4800 Baud

Receive - Serial to Paralle!

Transmit — Parallel 10 Serial

Transmit and Receive Simultaneously in Full Duplex

Crystal or Resonator Operation for On.Chip Oscillator

CHOS LSI

_ILOWPOWE R COMPLEMENTARY MOS] l

ADDRESSABLE ASYNCHRONOUS 5
RECEIVER/TRANSMITTER
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FIGURE 1 =~ OSCILLATOR CIRCUIT
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. FIGURE 4 ~ SINGLE LINE, SIMPLEX DATA TRANSMISSION
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DEVICE OPERATION

OSCILLATOR (031, O3c2; Pins 1, 2) — These pins are
the oscillator input and output. (See Figure 1,)

RESET (Reset; Pin 3} ~ When this pin is pulled low, the
circuit is reset and ready 1o° operation, k4

ADDRESS {A0-AB; Pin 4, &, 6,7.8,9,10) — These are
the address setting pins whech contain the address match
for the received signal,

INPUT DATA (iDO-1D7; Pins 11, 12,13, 1¢ 15, 18, 17,
18) ~ These pins contain the input data for the first eight
bits of data 10 be transmirtec.

RECEIVE INPUT (RE; Pin 19} — This is the receive input
pin,

NEGATIVE POWER SUPPLY {Vss: Pin 20} — This pin s
the negative power supp'y connection. Normally this pin
is system ground.

TRANSMIT REGISTER OUTPUT SIGNAL (TRO; Pin
21) = This pin transmits the oulgoing signal. Note that it
is inverted from the incoming signal. I1 must go through
one stage of inversion if it is to drive another MC14469,

SECOND or STATUS INPUT DATA ($0-87; le‘22, 23,
24, 25, 26, 27, 28, 29) — These pins conta.n the input
Jata for the second eight bits of data tc be transmitted,

SEND (Send: Pin 30) — This pin accepts the send com. .
mand after receipt of an address, '

VALID ADDRESS PULSE (VAP; Pin 31} — This is the
output for the valid address pulse upos receipt of a
maiched incoming address,

COMMAND STROBE (CS: Pin 32) — Thes is the output
for the command strobe signitying & valic szt of command
data on pins 33.39,

" COMMAND WORD {CO-CE; Pins 33, 34, 35, 36, 37, 38,

39} = These pins are the readout of the command word
which is the second word of the received sional,

POSITIVE POWER SUPPLY (VpD: Pin 40) — This pin is
the packsge positive power supply pin,

OPERATING CHARACTER!STICS

The receipt of a start bit on the Receive Input (R1) line
Causes the receive clock 1o start a1 a frequency equal to
that of the oscillator divided by 64. All received data is
strobed in at the center of a receive clock period, The
start bit is followed by eight data bits. Seven of the bits
dre compared #gainst states of the address of the particu-
lar circuit (AD-A6), while the eighth bit signifies an ad-
dress word “1”, or a command word “0", Next, » parity
bit inéu-fv'ed #nd checked by the internal fogic for even
patity. Finally a stop bit is raceived, At the completion of
the cycle if the address compared, a Valid Address Pulse
(VAP} oceurs, Immediately following the address word, 8
command word is received. It also contains a start bit,
eight data bits, even parity bit, and a stop bit. The eight
data bits sre composed of & seven-bit command, and »

"0 which indicates » command word. At the end of the
command word 8 Command Strole Pulse (CS} occurs.

A negative transition on the Send input initiates the
transmit sequence. Again the transmitted data s made up
of two eleven-bit- words. The data portion of the first
word is mede up from Input Data inputs (1DO-1D7),
ond the data for the second word from Second input Data
(S0-S7] inputs. This drta is latched before the start of
transmit of the first of the two words, The trarsmitted
signal is lh@msion of the standard UART TRO, which
allows the use of an .inverting emplifier to drive the lines.

The oscillator can be crystal controtled or cersmic
resonstor controlled for required sccuracy. Pin 1 may be
driven from an external clock source. See Figure 1,
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MOTOROLA

SEMICONDUCTOR M
TECHNICAL DATA

QUAD SINGLE SUPPLY COMPARATORS

These comparators are designed for use in level detection, low-
ievel sensing and memory applications in Consumer Automotive
and Industrial electronic applications.

"LM139, A
LM239, A LM2901
LM339, A MC3302

QUAD COMPARATORS

@ Single or Split Supply Operation SILICON MONOLITHIC
® Low input Bias Current — 25 nA (Typ) INTEGRATED CIRCUIT
@ Lowinput Offset Current — £5.0 nA (Typ)
® Low Input Ofiset Voltage — £1.0 mV {Typ LM139A Series)
® Input Cammon-Mode Voltage Range to Gnd
@ Low Output Saturation Voltage — 130 mV (Typ} @ 4.0 mA | o,
® TTL and CMOS Compatible 2 N, P SUFFIX
PLASTIC PACKAGE
MAXIMUM RATINGS “ CASE 646 '
Rating Symbol Value Unit 1
Power Supply Voltage LM139, ALM239, A7 | vee “ | +36or =18 | Vvdc
LM339A/LM2901 J. L SUFFIX
MC3302 ~300r =15 CERAMIC PACKAGE
input Differential Voitage Range VIDR Vde CASE 632
LM139, AV/LM239, A/LM333, A/LM2901 36
* MC3302 30 D SUFFIX
Input Common Mode Voitage Range Vica ~03t0Vee | vde 2 ‘PLAETAEEP:?:AGE
QOutout Short-Circuit to Gnd (Note 1) 1sc Continuous T (SO-\i)
Input Current {Vin < -0.3 Vdc) (Note 2} tin 50 mA
Power Dissipation @ Tp = 25°C Pp
Ceramic Package 1.0 Watts *
Derate above 25°C ° 8.0 mwWiC PIN CONNECTIONS
Plastic Package 1.0 Watts - S o .
Derate above 25°C 8.0 mwWre °"';"" E E ‘";“'
Junction Temperature Ty °C Outon o
Ceramic & Metal Package 175 QYE i3] v
Plastic Package 150 b
v L
Operating Ambient Temperature Range TA TC £a E Y 12) G
LM139, A ~5510 +125 tnour ] I —
LM239, A -2510 +85 | . o v
MC3302 ~40to +85 1nput thout
. LM2901 ~4010 +105 w ] 1ol L4
LM339, A Oto 70 Thout 0 e ot
Storage Temperature Range Tsta -65t0 =150 °C 2- r—J e
Input — 1nput
- 2+ E :—’ 3=
FIGURE 1 — CIRCU‘IT SCHEMATIC (Diagram shown i3 for 1 comparator} {Top View)
T ﬁ‘ (=] =]
Vce * ineut = Input Quiput ORDERING INFORMATION
;l Temperaturs
i | Oevice Range Package
L L J J _} - LM1334. AJ ~55°C 10 +125°C Ceramic OIP
& 3 N LM2390, AD S0-14
] i - t { LM239J. AJ -25Cto +85°'C Ceramic OIP
1 i LM233N, AN . Plastic DIP
; 1 astic
g AP S | LM3330, AD SO-14
Y f‘ AT b . LM339J, AJ 0*Cto +70°C Ceramic DIP
C _ '__._.__: LM3I33N, AN Plastic DIP
’ 3 " ' | Lmzs010 -40C 10 +105°C 5014
: | 4 — LM2901N 0+ Plastic OIP
MC3302L o Ceramic DIP
0 Gna MC3302P -40Cio +85'C | hstic OIP

MOTOROLA LINEAR/INTERFACE DEVICES
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LM139,A, LM239,A, LM338,A, LM2901, MC3302

.FIGURE 2 - INVERTING COMPARATOR WITH HYSTERESIS FIGURE 3 — NON-INVERTING COMPARATOR WITH
HYSTERESIS
’VCC A - VCC
+ A2
10k R
Vi O AAA et ref Vet
Reet 10k
*Vec O R ;
’ = A2 —ovo .
AA Vi O—AN— v ’
Veat [ MW N 10n
< =
10%2AY “as Vee A1
R TMA——— Vret * R TR
= M
Vee Al
Viet * Rrat TRV A2 = B1//R.qf
R3 > A1/ Aref//R2 Amount of Hysteres:s Viy
& R1// Ryaf » n2
VM Rl 7Rgy +AZ ' VOmax “VOmn! Vi " a3 VOmax - VOmn!
R2 3> Rpgi//R1 o
TYPICAL CHARACTERISTICS .
tVee = +16 Vde, TA = +259C feach comparator] unless otherwise noted.)
FIGURE 4 — NORMAULIZED INPUT OFFSET VOLTAGE . 'FIGURE 5 — INPUT BIAS CURRENT
1.40 4
== I
2f : ——
g2 g % 3 3% | Tas-ssec | o] {
E A s L T L
| g NI ST =
n = /
100 o 2 i < e TA=°.|25|.
2 P 3 / . X
= — - 18
& 080 E 52 -
g = 2 7% ]
1 8.0
asol__L Szl |
=50 <25 [) s 0 75 100 125 0 3 80 12 6 20 24 28 32
Ta, AMBIENT TEMPERATURE (°C} vee 1vdel

FIGURE 8 — OUTPUT SINK CURRENT versus
OUTPUT SATURATION VOLTAGE

4.0

10
- Ta = +26°C
3 80 A % -55°C
s 50
£ ] y {‘ Ta = +125°C
g W / -2
o ; 4
5 v
2 . NA | .
= / 4

1.0 £

V4 |
100 200 300 400 sa0

Vsat, OUTPUT SATURATION VOLTAGE (mV)
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LM139,A, LM233,A, LM339,A, LM2901, MC3302

FIGURE 7 —~ DRIVING LOGIC

Vee

Rs
Vin O—AAA—

VREF O——AAA——
R

Rg * Source Remstance
. R1 > Rg
vee Ry
LOGIC DEVICE Volis k)
CMQOS | 174 MC140011 «18 100
TTL 1/4 MC7400 |  +5 10

These quad comparators fean',re high gain, wide
bandwidth characteristics. This gives the device oscil-
lation tendencies if the outputs are capacitively coupled
to the inputs via stray capacitance, This oscillation man-
ifests jtself during output transistions (Vg to Vo). To
alleviate this situation input resistors < 10k} should
be used. The addition of positive feedback (<10 mV) is

FIGURE 9 — ZERQ CROSSING OETECTQR
(Single Supply}
1

1S v

10 x

—0 Vo

1skg 10M
O1 prevents input from going negative by mors then 0.6 V.

R1+ A2=R]

R
A3 < ‘—g for small error in 2erv crossing

Vin

FIGURE 8 — SQUAREWAVE OSCILLATOR

Ve »av
Iwu
100 k 2
vvﬁl
. >
c ﬁ: —0 Vo
= Vee
R2 LE]
330k 330 % — l}.._ I
A4 2330k T2 b

Ti=T2=069 AC
: 7.2
fw
CluF}
AZ = A3 = R4
R ~ R2//RA/IRA

APPLICATIONS INFORMATION

also recommended.

It is good design practice to ground all unused input
pins. .

Differential input voltages may be larger than supply
voltages without damaging ‘the comparator's inputs,
Voltages more negative than - 300 mV should not be
used.

FIGURE 10 ~- ZERO CROSSING DETECTOR
{Split Supplies}

ViNmin ¥0.4 V oeak tor 1% phase aistortion (a6,

VNl l Yinemn
Vee
~—) e
10k
Vo
Vee T :’
1
=s Vg = o
1
Vee .
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MAXIMUM RATINGS

Rating Symbo! Valus ! Unit 7
Cottector-Emitter Voltage VCEQ 40 1 wvac 2 N 4400
Cor !
Coflectar-Baze Voltage Veeo §0 Vde 2 N 44 0 1
Emitier-8ase Voltage Vesp 5.0 Vde
Cailector Current — Continuous Ic 500 mAdc
Total Osvice Dissipation id Ta = 25°C Pg 625 mw CASE 29-02, STYLE 1
Oerata sbave 25°C 30 W TO-92 (TO-226AA}
Totat Davice Oissipation 4 Tg = I5'C . Pp 15 Wan
Darats above 25°C 12 Ll GENERAL PURPOSE
| Qoerating and Storage Junction Ta T"g ~53t0 ~18Q 'c TRANSISTOR
t Temperature Range
. NPN SILICON . o
THERMAL CHARACTERISTICS 4 .
Charactaristic Symbol Max Unit j 1
Thermat Resistance, Junction to Case Ruyc 83.3 cw |
Therpal Resistance. Junction to Ambient Raga 200 'ij k] é
. .
ELECTRICAL CHARACTERISTICS (T4 = 25°C untess otherwise noted,)
I Characteristic | _symbol | Min | Mer | Unit
OFF CHARACTERISTICS
Cottectar-Enmicter Breakdown Voltage(1) V(BRICEQ 40 - Yde
fic « 1.0 mAde. g = O} ,
Catl Base Breakdown v V(BRICBO &q i Vdc
fic » 0.1 mAdc, Ig = 0}
{mitter-8ase Breskdown Voltage V(8RIEEO 3.0 —_— Vde
f1g » 0.3 mAdc, Ic = 0}
Basa Cutoff Current 1gEV = 0.1 nAde
Ve = 35 Vde, Veg = 0.4 Vdc)
Catlector Cutolf Current IcEx T 0.1 wAde
Ve = 35 Vde, Veg = 0.4 Vdcl v
ON CHARACTERISTICS{1]
CC Curram Gain hee ] -
U¢ = 0.1 mAdc, Veg = 1.0 Vdet 214401 | 20 =
{
fic = 1.0 mAde, Veg = 1.0 Vdel 2N4a00 i 20 —
2Nda01 l a0 -
fic « 10 mAde, VYcg = 1.0 Vdc! 2N4200 ! <40 -
284201 i S0 —_
{Ig = 150 mAde. Veg = 1.0 Vde) 2N4e00 Z7. I 50 150
2Naa01 i 100 i 300
i
flc ~ 500 mAde. Vg = 2.0 Vde 7Na400 ! 20 ' -
—— 2M4401 ! 10 ! -
1 " n
. Cotactor-Eminter Saturaticn Voitage Vceisan | ! © Vac
1 = 150 mAde, Ig = 18 mAdc) : - ' 04
~He - %0 made. ig « 50 macs i & 0.75
¢ Wretmiter Saryrauon Yeltage VEissn ! wde
! g « 150 mAde, 13 = 15 mAgc) H ] 0.95
3¢ - WO made. 13 = 3 mAge) . - . 12
etk SGNAL CrARACTERISTICS
c"n:ﬂl-Glm  3ancwviatn Product [ad ' ¢ | MHz
PoBC s 0mAde Vez = 10 vee - 100 Mz INL6) A" T
e 2101 , %0 i ~ 1 ,
1
c"“v"'ﬂn'-euﬂ Capacitance Cen ! - ' 5.5 of |
B30V s« 5t g0 ! : ! !
ShAL -SiGN T T -
~SIGNAL DEVICES MOTOROLA SEMICONDUCTORS
2-28



2N4400, 2N4401

ELECTRICAL CHARACTERISTICS lcontinued] (T4 = 25°C unless otherwise noted.}

Ghargctaristic '. Symbol : Min Max Unit
Eminer-Base Caoacitance ‘ Cab —_ 30 pF
[Vgg = 0.5Vdc. Ic = 0.1 = 100 kHz) i
Input tmpedance | hig & chmrs
lic = 1.0 mAde, Veg = 10 ¥de, | = 1.9 kH2) 2N4200 ' 0s ' 75
2N4401 1.0 15
Voltage Feedback Ratio ! Neg 0.1 8.0 xfo-l
{lc = 1.0 mAde, Veg = 10 vde, ! = 1.0 kMzl ¢
Senail-Signat Current Gain [ htg —
tic = 1.0 mAde, Veg = 10 Vde, | = 1.0 kHzt 2N4200 i 20 50
2N£201 1 10 500
Outout Admintance | hog i e [T 10 amhos
fic = 1.6 mAde. Veg » 10 Vde, { = 10 kHz) ! ]
SWITCHING CHARACTERISTICS
Delay Time ! (vee = 20 voe, Veg = 2.0 Vde. \ tg [ I I .
Rite Time . t ic = 150 mAgc. 1gy = 15 mAdc) . i r — ! 20 l s
Storage Time iVeg = 30 Vaoe. I¢ = 150 mAde. i tg — 225 ng
Fal Time 1 ‘81 = laz = 15 mAdel Ly — | 0 ns
13) Pulse Test: Puise Widtn < 200 us. Duty Cycle € 2.0%. S .
Al -
- . s
SWITCHING TIME EQUIVALENT TEST CIRCUITS
FIGURE 1 — TURN-ON TIME FIGURE 2 — TURN-OFF TIME
3 -0V «30V
. ' .
-~ 1000 s W ~i  fe10to 100 us.
-y 7T ) ouTYCYCLE - 2.0% -1V f :‘? U SLELEAN
¥ ' ' S -
0 AN i 9 :
wJ' (KR % ]
2‘°’Jw AT P AL /e Cs'<
-; fem < 20ns Fw —.X == < 20 ns
i -

~4,0 V=

Scope riss time < 4.0 ns

*Total shunt of tast jig s, and ]
.
TRANSIENT CHARACTERISTICS
e 25°C = — = 100°C
FIGURE 3 — CAPACITANCES FIGURE 4 — CHARGE DATA
" —
NIRRT I T 1 i : :
U Ty i O 10T e = 0y 3 I e T
3 i ; ~1 . 1 i 0 e clgel0 T L - (7:,.4}__—
_ 7 PR
! ; 1 ¢ I [ | t . ‘L l Lo - [ 1
H 1) b 950 A e
- i P H\ | } | RS, UL G o O i
3 i 4 Pt i } il I g O 2> el s 1
PR S e ws s e e s
4 Ll : L i i [T i bl N - |
§ s n:aiuf;;u 5 £
T Pyl Lot i T S uF < -
5 ) A S D T T 3 e t —
= ] R ] ) =S T 1 . ° T ; .
AL WY iy : £ Jir [ i [REASS]
1 TR Il | ——— n
0 { HEIR b 1 [ T Dz
i [NEXEY P bt e s il il ! t L
; i NEEBEE T N Y v I
: T NEIE e e | L
3t 82 43 : 3 PR 0 FEEED 0 100 e o ¥
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THREE-TERMINAL ADJUSTABLE
OUTPUT POSITIVE VOLTAGE REGULATORS

The LM117/217/317 are adjustable 3-terminal positive voltage
regulators capable of supplying in excess of 1.5 A over an output
voftage range of 1.2 V to 37 V. These voltage regulators are ex-
cepionally easy to use and require only two external resistors to
set the output voltage. Further, they employ internal current lim-
g, thermal shutdown and safe area compensation, making
them essentially blow-out proof.

The LM117 series serve a wide variety of applications including
wcat, on card regutation. This device can also be used 10 make
3 programmable output regulator, or by connecting a fixed resis-
tor between the adjustment and output, the LM117 series can be
wsed as 8 precision current regulator. )

o Output Current in Excess of 1.5 Ampere in K and"T Sutfix

Packages
¢ Output Current in Excess of 0.5 Ampere in H Suffix Package

- LM117
LM217
LM317

. THREE-TERMINAL
ADJUSTABLE POSITIVE
VOLTAGE REGULATORS

SILICON MONOLITHIC
INTEGRATED CIRCUIT

METAL PACKAGE

K SUFFIX

CASE 1

{Bottom View)
CASE
JS QUTPUT

Pins 1 and 2 electrically isojated from case.
Case is third slectrical connection,

&~ o Owtput Adjustable between 1.2V and 37 V
£2°°  einternal Thermal Overload Protectiion
HEL eimernal Short-Circuit Current Limiting Constant with
g’!, Temperature
HE * Output Transistor Safe-Area Compensation
{.::“_;‘ ® Fioating Operation for High Volitage Applications
_,;‘g ® Standard 3-lead Transistor Packages
gg ¢ Euminates Stocking Many Fixed Voltages &
= f
-y .
&
;; STANDARD APPLICATION
oy Vin Vout
¥ NN\ &
[T
i
-
:,5 = ocin .
id A pl
£ T
ol

H
+

.

—

“ % s required if regulator is located an appreciable distance from power
" supply filter, !
= Co 1 not needed for stability, however it does improve transient
response.

‘

R Wi

Vout = 1.25V {1 - %%) + ladj R2

LT

W;A:', n" controlled to less than 100 uA. the error associated with this
Qhgible n m icati
bl ost applications,

T SUFFIX
PLASTIC PACKAGE
CASE 221A

PIN 1. ADJUST *

2. Vout
3. Vin

Meatsink surtace connectad
to Pin 2

H SUFFIX 2
METAL PACKAGE ' 3
CASE 78
. (Bottom View!)
CASE
IS OQUTPUT
PIN 1. Vin
2. ADJUST
3. Vout
3 i
291
ORDERING INFORMATION
Tested Operating
Device Temperature Range Packige
LM117H - " | Metai Can
(M17K | T =S80 +150°C | power
iM217H o | Metal Can
tM217K [1) = ~25°C10 4150 | Metal Power
LM317H Metat Can
LtMI17K Ty = 0°Cro +125°C Metsi Power
M317T Piastic Power
LM317BT» | Ty = —40°Cto +125°C | Piastic Power

A e range are

with speciattest conditions and addiional tests.
Contact vour local Motorola sales otfice tor information,

3-21 .
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LM117, LM217, L\M317

MAXIMUM RATINGS -

Rating Symbol Value Unit
input-Output Voltage Ditferential V|-Vo 40 Vde
Power Dissipation . PD ) Internally

Limited
Operating Junction Temperature Range Ty *c
tM117 -55t0 +150
M217 . .. . ~25to0 +150
LM317 0to +150
Storage Temperature Rdnge TS‘L -85t0 +150{ °C

ELECTHICAL CHARACTERISTICS (V|-Vg = 5.0 V: Ig = 0.5 A for K and T packages: ig = 0.1 A for H package;
TJ = Tiow 10 Thigh isee Note 1); Imax 8nd Pray per Note 2: unless otherwise specitied.)

LM117/217 IM317 i
Characteristic Figure! Symbol Min Typ Max | -Min Typ Max Unk |
Line Regulation {Note 3) 1 Regjine —_ 0.0 0.02 - 0.01 0.04 SV |
Ta = 25°C, 3.0V & V|-Vg < 40 V l
Load flegulation {Note 3} 2 Reg|oad
TA = 25°C, 10 mA € I < imax : - .
Vo <50V -~ | 50 15 — | 58 | 25 | -mv
Vo =50V — 1oy Jo3 | — | 61| 05 | wv
Thermal Regulation (Ta = +25°C) - —_ 0.02 | 0.07 _ 003 | 007 | ww |7
20 ms Puise
Adjustment Pin Current 3 \Adj — 5¢ 100 —_ 50 100 uA
Adjustment Pin Current Chahpe 1.2 Aladj - 0.2 5.0 - 0.2 5.0 HA
25VEViVo R 40V - ) .
10 MA € | & Imax. PD < Pmax
Reference Yoltage (Note 4) 3 Vreet 1.2 1.25 1.3 1.2 125 13 v
30V VVp =40V .
10 mA € 10 € Imgx, Pp € Pmax
Line Regulation {Note 3) ik Regline - 0.02 | 0.05 -— 0.02 | 0.07 %V
30V sV-vg =40V
Load Regulation (Note 3) 2 | Regioad
10 MA < 10 < Imax .
VoS50V i - 20 50 — 20 70 mv
Vo=50V - -— 0.3 1.0 —_ 0.3 1.5 Vo
Temperature Stability (Tigw % T) < Thigh! 3 TS - 0.7 - 0.7 — %Vo
Minimum Load Current to 3 tLmin — 35 5.0 -, 35.4 10 mA
Maintain Regulation (V|-Vg = 40 V),
Maximum Output Current 3 Imax L lia
ViV < 15V, Pp & Pmax ‘|
K and T Packages 1.5 2.2 — 1.5 2.2 -
H Package 0.5 0.8 - 0.5 0.8 —
VIVO = 40V, Pp & Prayx, Tp = 25°C
K and T Packages 0.25 0.4 0.15 0.4 -
H Package - 0.07 — —_ 0.07 —
RMS Noise, % of Vg - N — |o0003| — — ]0003| — | %wVp
Ta = 25°C, 10 Hz = f < 10 kH2
Ripple Rejection, Vo = 10V, f = 120 Hz 4 RR d8
{Note 5)
Without Cadi - 65 - - 65 -_
CAdj = 10 uL 66 80 - 66 80 —
| Long-Term Stability, Ty = Thigh (Note 6} 3 s — 0.3 1.0 - 0.3 1.0 | wiod
TA = 25°C for Endpoint Measurements Hrs
Thermal Resistance Junction to Case - Rgic oW
H Package - 12 15 - 12 15
K Package — 2.3 3.0 — 2.3 3.0
T Package —_ -— - — 5.0 i D

NOTES: 1) Tiow = = 55°C for LM117 Thign = +150°C for LM117

= —25°C for LM217
- 0°C for LM317
{2) lmax = 1.5 Afor K and T Packages
= 0.5 A for M Package .
Pm,,, = 20 W for X Package
= 20 W for T Pacxage *
= 2.0 W for H Package

= +150°C for LM217
= +125'C lor LM317

{3} Load and line regulation are specified at constant junction
temperature. Cnanges in Vg due to heating effects must

be taken into account separaiely. Pulse testing with low
duty cycle Is used.
{4) Selected devices with tightened tolerance reference vonsee
availabte.

(5) CADJ. when used, is

ground, .
16) Since Long-Term Stability _cannot be measured on each 5"""

before

t pin and

the

this

average stadility from ot to lot.

is an eng

MOTOROLA LINEAR/INTERFACE DEVICES
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- LM117, LM217, LM317

SCHEMAT!C DIAGRAM .
’-’—-—i
—t - % —O Vin
(3|0} 310 z:og |zo§ | gs.ex
= £ < 63V
SN T,
] o A
! I l - :% zeg Neo N )
o i N . Lee SoF § M
: ‘ N i 3200 | $ 1ax
x } G = °
M , l — jsexia
~ rd LY < / i R
| e AN G L t : L \I"g v
~ ~ A A . | | it
| {a0] N ,
i i :u: 30 > | H
' i o oF 4 Kl
{ ' | Rt B! l 108
¥\ % %} ' H —
el e §§ |- % ! I $iasx .
v o< @ i o l 5 4
1 H H ——tg |
B, ,
I S P R B | / ° $ 0.
| t &7 4 | ' { :
y - O Vout
O Adjust
FIGURE 1 — LINE REGULATION AND Alag)/LINE TEST CIRCUIT
i
i
i vee b
: ° Vom -V
: Line Reg: (%) e 2O 00
IR Vou
ty
o ; °
3 N ooV ——— HRA ' LIRS, oM
! — v vie | l Vout —ﬂ— Vou
N LM117 - : .
4 ! ]
‘ i I -
' O Adrust 2¢0
: s ? RS i é Ru
: . e
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LM117, LM217, LM317

£y

FIGURE 2 - LOAD REGULATION AND 4la4j/LOAD TEST CIRCUIT

[ T

——
tosd Regulstion (MV) ® Vo (min, Losd) = VO Imax. Lasal
v - Ve (max, Losa) — v
Load Regulation (XVg) = Q {min. L“:) o . 100 u— O lrmun, Lang
. 0O (min, Loaal . Vo (m
Vi Vin Vout i, Loag
. ] LM117 ' I, —e - - . .
L] | l
i ‘ % R
1 . Load .
Q Adijust Ry S 240 . {max. Load) A
, ™ - _-r!_ I {min. Losa)
Cin = 0.1 kF i Co< tuf —1 H
{ Na s
| | t
| . t
.
:
Ag i
%
: 2 -
: v _ l\‘
* Pulse Testing Raquired: — )
1% Duty Cycle is sugperted. H
1
FIGURE 3 — STANDARD TEST CIRCUIT N\,
Vin f Voul
..__..._.—o—-l M7 —— @ -
. i '
| l ' . |
! | | J
i : | M
l Adjust ¥ m
Vi 1 Ry § g \ Veat AL . -.1
| \/ - R
L Cin $ 0.1 uF - i J Co AR 1 he C,o )
P
I i ! ~
1
| Az t
l 1%
' .
L _.I_. To Cslcutate Ro:
Pulse Testing Required: = Vg = lggT Az~ 1.250 v
1% Duty Cycle is suggested, Assume IggT » 5.25 mA . . /

FIGURE 4 — RIPPLE REJECTION TEST CIRCUIT

24 v-—r\/
14V Vin | Vout vp -tV
t= 120 H2 .—H—l LM117 - ‘Iﬁ . 2 *
) !
—_—_—
T
. 240 o1’
Adust
Ry % A 1N4002 Ay
i ! + -
Cin % 0.1 uF l Co =} MF Go
!
! l . J : -
>— $ -
‘e
1.85 K i
Rz 1% CaoJ .?\ 10 uF
.
> . —
- 'D, Discharges Capy +f Outout 1s Shorwea to Grouna,
/
/
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' LM117, LM217, LM317

'APPLICATIONS INFORMATION

BASIC CIRCUIT OPERATION

The LM117 is 3 3-terminal tloating regulator. In opera-
tion, the LM117 develops and maintains 8 nominal 1.25
volt reference {Vref) between its output and adjustment
weminals. This reference voltage is converted to a pro-
gamming current (lprOG!) by R1 (see Figure 17), and
thn constant current flows through R2 to ground. The
regulated output voltage is given by: ,

R2
Vour ® Vret (1 + 5371 + Iadj R2

Since the current 'ror:n the adjustment terminal HAgj!
epresents an error term in the equation, the LM117 was
designed 1o control |agj to tess than 100 pA and keep it
constant. To do this, all quiescent operating current is
returneg 10 the output terminal, This imposes the require-
ment for a minimum load current. If the load current is
s than this minimum, the oulput voltage will rise.

Since the LM117 is a floating regulator, it is only the
voltage difterential across the circuit which is important
to performance, and operation at high voltages with
trspect 10 ground is possible,

FIGURE 17 — BASIC CIRCUIT CONFIGURATION
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LOAD REGULATION

The .LM117 is capable of providing extremely good
leed reguiation, but a. few precautions are needsd to
soisn maximum performance. For best performance, the
»oyamming resistor {R1) should be connected as close
% the regulator as possible to minimize line drops which
#lectively appear in series with the reference, thereby
SoFading regulation. The ground end of R2 can be
trtwrned near the load ground to provide remote ground
wung and improve load regulation.

EXTERNAL CAPACITORS
A 0.1 uF disc or 1 uF tantalum input bypass capacitor

'(Cin) is recommended to reduce the sensitivity to input

line impedance,

The adjustment terminal may be bypassed to ground to
improve ripple rejection, This capacitor (CADJ) prevents
ripple from being amplified as the output ‘voltage is
increased. A 10 uf capacitor should improve ripple
rejection about 1508 at 120 Hz in a 10 voit application.

Although the LM117 is stable with no output capaci-
tance, like any teedback circuit, certain values of external
capacitance can cause excessive ringing. An output capaci-
tance {Co) in the form of a 1 pF tantalum or 25 pF
aluminum electrolytic capacitor on the outputl swamps
this effect and insures stability.

PROTECTION DIODES

Wnen external capacitors are used with any |.C. rggu-
lator it is sometimes necessary 10 add protection diodes to
prevent the capacitors from discharging through low
current points into the regulator.

Figure 18 shows the LM117 with the recommended
protection diodes far output voltages in excessof 25 V or
high capacitance values {Co > 25 pF,-Capy > 10 uF).
Diode Dy prevents Co trom discherging thru the 1.C.
during an input short circuit. Diode D3 protects against
capacitor CADJ discharging through the 1.C. during an
output short circur. The combination of dioges D1 and
D2 prevents CApy from discharging through the 1.C.
during an input short circuit.

FIGURE 18—~ VOLTAGE REGULATOR WITH
PROTECTION DIODES
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FIGURE 18 — “LABORATORY"” POWER SUPPLY WITH ADJUSTABLE

LM117, LM217, LM317
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FIGURE 20 — ADJUSTABLE CURRENT LIMITER

FIGURE 21 ~ 5 V ELECTAONIC SHUT DOG‘!N REGULATOR
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SCLA0G6B

CMOS QUAD ANALOG SWITCH

FEATURES

4 Transmission or Multiplexing of Analog or
Digital Signals’
4 380L) Typical ON-Raesistance for 15-Volt oper-
ation
¢ Switch ON-Resistance Matched to within 5
over 15-Volt Signal-input Range '
¢ ON-Resistance Flat over Full Peak-to-Peak Sig-
nal Range
¢ High Degree of Linearity:
£ 0.5% Distortion (typ) @ ;5 = 1kHz,
Vis = 5V p, Vpp-Ves 210V, R = 10k§2
4 Extremely Low OFF switch Leakage Resulting
« very Low Offset Current and High Effective
OFF Resistance: .
10pA (typ) @ Vpp-Vss= 10V, Tao=25°C
4 Extremely High Control Input Impedance (Con-
trol Circuit [solated from Signal Circuit):
101282 (typ)
¢ Low Crosstalk batween Switches:
-50dB (typ} @ f;g= 0.9MHz, R = 1k{)
¢ Matched Control-lnput to Signai-Output Capac-
itance Reduces Qutput Signal Transients
¢ Frequancy Responsa, Switch ON = 40MHz (typ)

DESCRIPTION

The SCL4066B is a Quad Bilateral Switch
intended for the transmission or multiplexing of
analog or digital signals, It is pin-for-pin compatible
with the SCL40T68, but exhibits a much lower
ON-resistance. In addition, the ON-resistance is rel-
atively constant over the full input signal range.
The SCL4066 consists of four independent bilat-
eral switches. A single control signal is required per
switch. Both the P and the N device in a given
switch are biased ON or OFF simultaneously by
the control signal, As shown below, the well of the
N-channel device on each switch is either tied to
the input when the switch is ON or to Vgg when
the switch is OFF, This configuration minimizes
the variation of the switch-transistor threshold

SCHEMATIC DIAGRAM (one of four switches)
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CONNECTION DIAGRAM
(all packages)
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Switch A Switch 8 ‘ chi:tch

Add suffix for package:
C 14-pin Cerdip F  14-pin Flat

D  14-pin Ceramic H Chip
E 14-pin Epoxy

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage VDD - Vss Jto15 Vdc

Operating Temperature Ta
C, D, F, H Device
E Device B

-55 to +125 OC
40 to +85 ©C

voitage with input-signal, and thus keeps the ON-
resistance low over the full operating range.

The advantages over single-channel switches in-
clude peak input-signai voltage swings equal to the
full supply voltage, and more constant ON-imped-
ance over the input-signal range., For sample-and-
hold applications, however, the SCL4016 is
recommended.

LOGIC DIAGRAM
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STATIC CHARACTERISTICS '-?

ELECTRICAL CHARACTERISTICS

v v Tiow® 5°C Twion’ ’
PARAMETER CONDITIONRS W::, WZ:, Low wan ! unie
Min, | Mex. | Min. | Typ. { Max. ] Min. | Max.
.} QUIESCENT DEVICE
CURRENT loo | Vin®Vss or Voo 0 s - | oosl - Joooos| 0.0s] - | 1.5]pAd
Al valid input 0 10| = 0.1 -~ [0.001] 0.1 -1 30
combinations 0 15 - 0.2 -~ 10.002| 0.2 - 6.0
MINIMUM INPUT HIGH Vin
VOLTAGE Vg =Vsq o s| - | 40| -~ {27156 | 40| - | 40| vde
{Control Input} Vos=Voo 0 0] - 80| - |55 80{ -~ | 80
los = 101A 0| 15| - {120 - |825 {t20]| - | 120
MAXIMUM INPUT LOW viu
VOLTAGE . Vis = Vgs [+] 5 1.0 - 1.0 | 2.25 - 1.0 - Vde
{Controt Input) Vos* Voo 0| 10]20) ~| 20|45 - | 20| -
los = 10HA 0| 15]30| - )3ofers| - | 20| =~
SWITCH INPUT/OUTPUT 1des
LEAKAGE Ve=Vss 7.5 | #4751 - |t100] - |2001]2100f = | £200|nAde
Vig=17.5Vde .
ON-RESISTANCE Ron | .
C.0.F.H device Ve Voo 75 47251 220 = 80| 280 - 30| a
Vss& Vis& Voo 0 | +15
Ry = 10k §2
5oL | mol - ] 120] 40| - | ss0|
o | +t0 1
2814250 o000 - | zo|2s00| - |3s00| 1
- 0 |45 .
E device Aon | Ve ® Voo 2.5 | #1251 250! - s0] 280 A 00| a
Ves< Vis&Vpo 0 f 418
‘R =10k §2 :
i g :?o - ] 30| - | 120 e0| -~ | s20f 0
'3‘5 ::'5 - |2100] - | a270| 2s00{ - }3200| 0
ON-RESISTANCE MATCH ARgx
{Same package) Ve *Vpo 7.5 | #7285} _ (s o 5| - il -l n
Ves<Vis< Vpp 0 +15 c
A = 10kf
5. +5 . — - 0| - = a
0 | +t0
2.5 | +2.5 b 10 _ _ I
o |45

NOTES: ' Remaining Static Electrical Characteristics are listed under “SCLA000B Seriet Family Soecilications” .
Tiow = -65°C for C, D, F, H device.

= 40°C for E device.

Tuign » +125°C for C, D, F, H devics.

=+ 85°C for £ device. .

.3 This device has been des:gried for balanced output drive current specifications, Consult Farnily Specifications.
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ELECTRICAL CHARACTERISTICS (Continued)

DYNAMIC CHARACTERISTICS (C, =50pF, T, = 25°C)

- \ . .
PARAMETER CONDITIONS (vgi) (‘\’,gg, Min Typ. Max. | Units
SIGNAL INPUTS {V;,} AND OUTPUTS (V,,)
PROPAGATION DELAY TIME | tp 4y [Vc=Voo :
tene, | Vis=Square 0 5 - 20 40 ns
Signal Input to Signal Output Wave 0 10 - 10 20
Ry = 10k 0 15 - 75 +15
BANDWIDTH (-3¢B) BW |V.=Vpg R
(Sine Wave) V=5Vl 1k§ -5 +5 - 54 - MHz
centered | 10k - 40 -
@ 0.0vddi00kQ - 38 -
M — 37 -
INSERTION LOSS ’
(=20 log,o ult )
odo g Ve=Vps Ry
VatiVool 1k} -5 | 45 - 2.3 - ,d8
centered | 10kQ - 0.2 -
@ 0.0Vdc100k2 - 0.1 - .
1MQ — 0.05 -
SIGNAL DISTORTION
{Sine Wave) Ve=Vo -5 +5 - 0.16 - %
Vb=5VW
N centered
@ 0.0Vde -
fi3=1.0kHz
R, = 10k§2 .

FEEDTHROUGH (-50d8B) Ve=Vgs R .
V=5V 1kQ -5 +5 - 1250 - kHz
centered | 10k [ 9 140 — !
@0.0Vdc il 00k$2 - 18 -

MR £ 2 -

CROSSTALK (-50d8) VelA)=Vpo -5 +5 - 0.9 - -MHz

Between two switches Ve(B)=Vgg
ValAl=SV,
- centered
@0.0vdc
R = 10k
CAPACITANCE
Input Cy | - 8 - pF
Output - Cov |V =Vss -5 +5 - 8 - pF
Feedthrough Cos - 0.5 - pF
CONTROL INPUT {V¢) )
PROPAGATION DELAY TIME | tpe | VsgSVo&Vpo 0 5 - 50 100 ns
Turn on R = 10kQ2 0 10 - 25 50
N 0 15 - 20 40

MAXIMUM INPUT fe Vss <V &Voo 0 - 5 - 5 - MHz

FREQUENCY Ry = 1.0k Q 10 - 10 -

0 15 - 12 —

CROSSTALK

{To signal port) V.=Square Wave 0 [ - 30 - mvV
R = 10kQ 0 10 - 50 -
Rin = 1.0k ] 15 - 100 -
184




SCL4013B

> CMOS DUAL D-TYPE FLIP-FLOP.

FEATURES

Independent Set and Reset Controls

Static Operstion )

Logic Edge-Clocked Design

16MHMz Toggle Rate @ 10Vdc

Balanced Output Drive Current Specifications

L X B X B 4

DESCRIPTION

The. SCL40138B consists of two identical, inde-
pendent D-type Flip-Flops. These devices can be
used for shift register applications, and, by con-
necting the Q output 10 the Data input, for-counter
and toggle applications. The logic level present at
the D input is transterred to the Q output during
the positive-going transition of the Clock puise.
Setting or resetting is independent of the Clock and
is accomplished by a high level on the Set or Reset
line, respectively.

TRUTH TABLE

HA.l pjRrR 1S lals
—_— 190 |0 |® fo |
e 1 0 0 A} ] .
—~_| « |0 | 0 | 0| O |NOCHANGE
x z 1 o 0 Al
2 = 0 1 1 a
'] » 1 1 ! 1 1

A = Level Change
x = Don't Care

o LOGIC DIAGRAM
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CONNECTION DIAGRAM
{all packages)
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1 | ! | P 1
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14

1

!
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Add suffix for package:

14-pin Cerdip
14-pin Ceramic
14-pin Epoxy
14-pin Flat
Chip

Mmoo

RECOMMENDED OPERATING CONDITIONS

For maximum reliability: -

DC Supply Voltage 31015 Vde

Operating Temperature
C, D, F, H Device
£ Device

Vpp - Vss

TA
5510 +125 ©OC
4010 +85 ©C

BLOCK DIAGRAM

seT,-4
o.-?-—-4 2.3,
croex, ] M Lo
reseT, A
ser; Al
Dz—'- »—--'—1- 82
cuoexg M F/F2L B o,
reser, 2 .




Aj%“éxx ‘}

’
n

%,

-

-

ELECTRICAL CHARACTERISTICS

SCL4013B

STATIC CHARACTERISTICS '*

" 0 O 3
PARAMETER Voo | cONDITIONS |—LO +25°C Twon® | ynies
{vde) Min. | Max, | Min. | Typ. | Max. Min, | Max. g
QUIESCENT DEVICE oo
CURRENT H 5 |Vin"Ves Of Voo!| = 1.0 - ]0.005] 1.0 - 30 |pAdc
10 | All valid input - 20 - o0y | 20 - 60
15 jcombinations ~ | 40 — |0.02 | 40 -~ 120 .

NOTES: ' Remaining Static Etectrical Characteristics as

1

Toow =-55'Cfor C, D, F. H device.
= ~40°C for E device.

Tpion = +125°C1or C, 0, F, H device,
Hio!

= 4 B5°C for E device,

DYNAMIC CHARACTERISTICS (C, =50pF, Ty =25°C)

o listed under “SCL4000B Series Family’Specificstions”.

3 This device has been designed tor balanced output drive current specitications. Consuit Family Specificstions.

PARAMETER | w22 | . | e [ Mux | Ui
CLOCKED OPERATION '
PROPAGATION DELAY TIME | OB 5 - ‘ 125 1 250 n
¢ 10 - | e 130 .
15 . ' 45 | 0
OUTPUT TRANSITION TIME s 5 - 100 | 200 | ms
) 10 - 50 ‘ 100
2 15 - 40 80
MINIMUM CLOCK PULSE WIDTH PWeL .5 \ - 70 140 ns
- 4 - 10 - 0 60
. 15 - 20 40
MAXIMUM CLOCK FREQUENCY foL 5 35 7.0 - MHz
10 8.0 16 - -
15 125 25 -
MAXIMUM CLOCK RISE AND FALL TIME? MecLo lect 5 15 - - us
10 10 - -
15 5 - Lo
MINIMUM SETUP TIME N L] - 5 50 ns
10 - 10 20
15 - 15 15
MINIMUM HOLD TIME inow 5 - -25 0 | m’
10 - -10 (1] j
15 - -5 0
SET AND RESET OPERATIONS
PROPAGATION DELAY TIME
St0Q,R10T [ 5 - 125 250 n
10 - 65 130
15 - 45 90
MINIMUM SET AND RESET PULSE WIDTH PWs. PWa 5 - 65 130 ns
10 - 30 60
15 - 25 50
SET AND RESET REMOVAL TIME tram ) - 0 2% ns
10 - 0 10
15 - 0 5
when units are cascaded, the maximum rise and fall times of the clock input should be equal to of
less than the transition times of the data outputs driving data inputs, plus the propagation detsy of @
. the output driving stage for the output capacitive load. Ve
Yo DRAN VOLTAQE (vec) 50
20 48 16 14 12 10 B 6 4 - | T )
T i l° ? ? LA §45 Ves = 15 Vée
Yoo == 5 Vee: 5 s z 9 y
) 1 o 1 =1 v/ RYY: .E_ 15
) g 10 © —
N L3
Vo m-10 96T - & g2 Y17
. 2 £ £ 2 7 Yoo =10 Vi
H | 25 € cn
. 1 g .
A0 m E 4
[ t T 7 -35 = ‘:_‘ 10 4
Yeg =15 Vs —b<] ) 2 s{A Lvg=SVee T, m28° 0
et T, =25 C - 45 E L1 [
T | N 50"‘ 0 2 4 6 & 10 12 W 16 18 20

Typical P-Channel

Source Current Char_actur'lstics
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A-23

¥ou. DRAIN VOLTAGE (Vée)

Typical N-Channel
Sink Current Characteristics





