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Abstract

This project is sensor networks trarfsfer signal to control center and alarm-call generator which used

by buzzer.

Electronic switches, magnetic switches and passive infrared detected signals at the entrances is that
transfer signal to latch and control alarm-call generator. Control center can display errors from entrances on

LED 7 segment and alarm.
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PORTA
PORTB
PORTC
UPORTA
UPORTCON
CLEAR
DTSEC
SCAN
SCANK
INW
UBEEP
ENDVEC
DISBUF

; ************i*******************

START:
READY:

ORG 8100H

EQU O0F800H
EQU OF801H
EQU O0OF802H
EQU OQFCO00H
EQU OFCO3H

EQU 003CH
EQU 0042H
EQU 00934
EQU 0099K"
EQU 0O09FH
EQU 00ASH
EQU 0036H
EQU 32H

MOV
MOV
Mov
MOVX
MOV
MoV
MOVX
LCALL

MOV
MOV
MOVX
MoV
Mov
MOVX
LCALL

MoV
MOV
MOVX
MOV
MOV
MOVX
LCALL

Mov
MOV
MOVX
MOV
Mov
MOVX
LCALL

MOV
MOV
MOVX
MOV
MoV
Movx
LCALL

R7,#0FFH
DPTR, #PORTB
A,#11H
@DPTR, A
DPTR, #PORTA
A, #31H
@DPTR, A
BLANK

DPTR, #PORTB
A, #12H
@DPTR, A
DPTR, #PORTA
A, #79H
@DPTR, A
BLANK

DPTR, #PORTB
A, #13H
@DPTR, A
DPTR, #PORTA
A, #77H
@DPTR,A
BLANK

DPTR, #PORTB
A, #14H
@DPTR, A
DPTR, #PORTA
A, #5EH
@DPTR,A
BLANK

DPTR, #PORTB
A, #15H
@DPTR, A
DPTR, #PORTA
A, #66H
@DPTR, A
BLANK
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START2:
ENTER:

START3:
PASSWD:

DJNZ R7,READY
MOV R2,#3
LCALL DTSEC
LCALL UBEEP

MoV R5, #77H

MOV DPTR, #PORTB
MOV A, #11H

MOVX  @DPTR,A
MOV DPTR, #PORTA
MOV A, #79H
MOVX @DPTR, A
LCALL BLANK

MoV DPTR, #PORTB
MOV ‘A, #12H

MOVX  @DPTR,A
Mov DPTR, #PORTA
MoV A, #54H

MOVX  @DPTR,A
LCALL BLANK

MoV DPTR, #PORTB
MOV A, #13H

MOVX  @DPTR,A
MOV DPTR, #PORTA
MOV A, #78H
MOVX  @DPTR,A
LCALL BLANK

MoV DPTR, #PORTB
MOV A, #14H

MOVX  @DPTR,A
MOV DPTR, #PORTA
MOV A, #79H

MOVX  @DPTR,A
LCALL BLANK

MoV DPTR, #PORTB
MOV A, #15H

MOVX  @DPTR,A
MOV DPTR, #PORTA
MOV A, #31H
MOVX  @DPTR,A
LCALL BLANK

DJNZ  R5,ENTER

MOV R5, #77H

MOV DPTR, #PORTB
MOV A, #11H

MOVX @DPTR, A
MOV DPTR, #PORTA
MOV A, #73H
MOVX  @DPTR,A
LCALL BLANK
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i MOV DPTR, #PORTB
y MOV A, #12H
i MOVX @DPTR, A
. MOV DPTR, #PORTA
5 MOV A, #77H
MOVX @DPTR,A
LCALL BLANK
i
i MOV DPTR, #PORTB
! MOV A, #13H
| MOVX @DPTR,A
MoV DPTR, #PORTA
i MOV A, #6DH
P MOVX @DPTR,A
i LCALL BLANK
b
MOV DPTR, #PORTB
. MoV A, #14H
' MOVX  @DPTR,A
; - MOV DPTR, #PORTA
‘ MOV A, #6DH
MOVX  @DPTR,A
| LCALL BLANK
. MOV DPTR, #PORTB
i MOV A, $15H
MOVX  @DPTR,A
f MOV DPTR, #PORTA
f MOV A, #3CH
X MOVX  @DPTR,A
LCALL BLANK
) MOV DPTR, $PORTB
MoV A, #16H
i MoVX @DPTR, A
: MOV DPTR, #PORTA
§ MoV A, #0EH
; MOVX @DPTR, A
: LCALL BLANK
i
; MOV DPTR, #PORTB
] MoV A, #17H
1 MOVX @DPTR, A
: MoV DPTR, #PORTA
! MOV A, #5EH
{ MOVX @DPTR, A
LCALI BLANK
DJINZ R4, PASSWD
MoV R2,#3
LCALL DTSEC
_LCALL UBEEP
MOV DPTR, #0000H
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INPASS1:

INPASS2:

INPASS3:

ERPASS:

MOV
LCALL
MOV
CJNE
MOV
CJNE
LCALL
MOV
LCALL
LCALL
LCALL
AJMP

MOV
LCALL
MOV
CJINE
MOV
CJINE
LCALL
MoV
LCALL
LCALL
LCALL
AJMP

MOV
LCALL
MoV
CJINE
MoV
CJNE
LCALL
MOV
LCALL
LCALL
LCALL
AJMP

MOV
MOV
MOVX
MOV
MOV
MOVX
LCALL

MOV
MOV
MOVX
MOV
MoV
MOVX

R2, #73H

INW

A, DPL

A, #34H, INPASS2
A, DPH

A, #12H, INPASS2
UBEEP

R2, #1

DTSEC

UBEEP

CLEAR

START4

R2,#73H

INW

A,DPL

A, $34H, INPASS3
A, DPH

A, #12H,INPASS3
UBEEP

R2, #1

DTSEC

UBEEP

CLEAR

START4

R2, #73H
INW

A,DPL

A, #34H, ERPASS
A,DPH

A, #12H, ERPASS
UBEEP

RZ, #1

DTSEC

UBEEP

CLEAR

START4

DPTR, #PORTB
A, #12E
@DPTR,A
DPTR, #PORTA
A, #37H
@DPTR,A
BLANK

DPTR, #PORTB
A, #13H
@DPTR,A
DPTR, #PORTA
A, #07H
@DPTR,A

LCALL BLANK
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STARTA4:
MODE:

MOV DPTR, #PORTB
MOV A, #14H

MOVX  @DPTR,A
MoV DPTR, #PORTA
MOV A, #06H
MOVX  @DPTR,A
LCALL BLANK

MoV DPTR, #PORTB
MOV A, #15H

MOVX  @DPTR,A
MoV DPTR, #PORTA
MOV A, #6DH
MOVX @DPTR,A
LCALL BLANK

MOV DPTR, #PORTB
MoV A, #16H
MOVX  @DPTR,A
MOV DPTR, #PORTA
MOV A, #6DH
MOVX  @DPTR,A
LCALL BLANK
LCALL UBEEP

MOV R2, #1
LCALL DTSEC

SJMP  ERPASS

MOV R3, #0FFH
MOV DPTR, #PORTB
MOV A, #12H

MOVX @DPTR,A
MOV DPTR, $PORTA
MOV A, #37H

MOVX @DPTR,A
LCALL ’'BLANK

MOV DPTR, #PORTB
MOV A, #13H

MOVX  @DPTR,A
MOV DPTR, #PORTA
MOV A, #07H
MOVX  @DPTR,A
LCALL BLANK

MOV DPTR, #PORTB
MOV A, #14H

MOVX @DPTR, A
MOV DPTR, #PORTA
MOV A, #3FH

MOVX @DPTR,A
LCALL BLANK
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SELECT:

Cl:

Cc2:

STARTS:
LOADL:

MOV
MOV
MOVX
MOV
MOV
MOVX
LCALL

MOV

MOV

MOVX
MOV
MOV
MOVX
LCALL
DJINZ
LCALL

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
CJNE
SJMP
CJINE
SJMP
CJNE
AJMP
AJMP

MOV
MOV
MoV
MOVX
MOV
MOV
MOVX
LCALL

MOV
MOV
MOVX
MOV
MOV
MOVX
LCALL

DPTR, #PORTB
A, #15H
@DPTR,A
DPTR, #PORTA
A, #5EH
@DPTR, A
BLANK

DPTR, #PORTB
A, #16H
@DPTR,A
DPTR, #PORTA
A, #7SH
@DPTR,A
BLANK
R3,MODE
CLEAR

DISBUF, #00H
DISBUF+1, #06H
DISBUF+2, #00H
DISBUF+3, #SBH
DISBUF+%, #00H
DISBUF+5, §4FH
DISBUF+6, #00H
DISBUF+7, $00H
SCAN

A, #01H,C1
STARTS

A, #02H,C2
START6

A, #03H, SELECT
START1

START4

R6, #0FFH
DPTR, #PORTB
A, #12H
@DPTR, A
DPTR, #PORTA
A, #38H
@DPTR,A
BLANK

DPTR, #PORTB
A, #13H
@DPTR,A
DPTR, #PORTA
A, #3FH
@DPTR,A
BLANK
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CHECK2:

STARTG:
LOAD2 :

MOV DPTR, #PORTB
Mov A, #14H
MOVX  @DPTR,A
MoV DPTR, #PORTA
MoV A, #77H

MOVX @DPTR, A
LCALL BIANK

MoV DPTR, #PORTB
MoV A, #15H
MOVX  @DPTR,A
MoV DPTR, #PORTA
Mov A, #5EH

MOVX  @DPTR,A
LCALL BLANK

DINZ  R6,LOAD1
MOV R2, #3

LCALL DTSEC

MoV DPTR, #0FCO3H
MoV A, #9BH
MOVX  @DPTR, A
MoV DPTR, #0FCO0H
MOVX A, @DPTR

JNB ACC. 0, STARTS
LCALL SHOWER1

AJMP STARTS

JMP ENDVEC

MOV R6, #0FFH
Mov DPTR, #PORTB
MoV A, #12H
MOVX  @DPTR,A
MoV DPTR, #PORTA
MoV A, #38H

MOVX  QDPTR,A
LCALL BLANK

MOV DPTR, #PORTB
MoV A, #13H
MOVX  @DPTR,A
MoV DPTR, #PORTA
MoV A, #3FH

MOVX  @DPTR,A
LCALL BLANK

MoV DPTR, #PORTB
MOV A, #14H
MOVX  @DPTR,A
MOV DPTR, #PORTA
MoV A, #77H

MOVX  @DPTR,A
LCALL BLANK
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CHECK3:

STARTI1:
LOAD:

MoV
MOV
MOVX
MOV

MOVX
LCALL
DJNZ
MOV
LCALL

MOV
MOV
MOVX
MOV
MOVX

JNB
-LCALL
AJMP

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
LCALL

MOV
MOV
MOVX
MOV
MOV
MOVX
LCALL

MOV
MOV
MOVX
MoV
MOV
MOVX
LCALL

MOV
MOV
MOVX
MOV
MOV
MOVX
LCALL

DPTR, #PORTB
A, #15H
@DPTR,A
DPTR, #PORTA
A, #5EH
@DPTR,A
BLANK

R6, LOAD2
R2,#3
DTSEC

DPTR, #0FCO3H
A, #9BH
@DPTR, &
DPTR, #0FCQOQH
A, @DPTR

ACC.1, START6
SHOWERZ
STARTS6
ENDVEC

R6, #0FFH
DPTR, #PORTB
A, #12H
@DPTR,A
DPTR, #PORTA
A, #38H
@DPTR,A
BLANK

DPTR, #PORTB
A, #13H
@DPTR,A
DPTR, #PORTA
A, #3FH
@DPTR,A
BLANK

DPTR, #PORTB
A, #14H
@DPTR, A
DPTR, #PORTA
A #77H
@DPTR, A
BLANK

DPTR, #PORTB
A, #15H
@DPTR,A
DPTR, #PORTA
A, #5EH
@DPTR, A
BLANK
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CHECK:

CHECK1:

BLANK:

SHOWERI1:
ER1:

ER11:

DJNZ
MOV
LCALL

MOV
MOV
MOVX
MoV
MOVX

LCALL
NOP

LCALL

MOV
MOovX
RET

MOV
MOV
MOV
MOV
Mov
MOV
MOV
MOV
MOV
LCALL
CJINE
MOV
MOV
LCALL
MOV
CJINE
MOV
CJINE
LCALL
MoV
LCALL
LCALL
LCALL

LCALL
DJINZ
MOV
LCALL

R6, LOAD
R2,#3
DTSEC

DPTR, #0FCO3H
A, #9BH
@DPTR,A
DPTR, #OFCOO0H
A, @DPTR

ACC.0,CHECKL
SHOWER1

ACC.1,START1
SHOWERZ2
START1
ENDVEC

A, #00H
@DPTR,A

R7,#09H
DISBUF, #00H
DISBUF+1, #79H
DISBUF+2, #31H
DISBUF+3, #31H
DISBUF+4, #3FH
DISBUF+S, #31H
DISBUF+6, #80H
DISBUF+7, #06H
SCANK

A, #12H,ER11
DPTR, #0000H
R2,#73H

INW

A,DPL

A, #34H,ERL]L
A,DPH

A, #12H,ER11
UBEEP

R2,#1

DTSEC

UBEEP

CLEAR

ENDVEC

UBEEP
R7,ER1
RZ, #3
DTSEC
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SHOWERZ2:
ER2:

ER21:

MOV
MOV
MoV
MOV
MOV
Mov
MOV
MOV
MOV
LCALL
CJINE
MOV
MOV
LCALL
MoV
CJINE
MOV
CJNE
LCALL
MOV
LCALL

LCALL '

LCALL

LCALL
DJN2
MOV

R7,#09H
DISBUF, #00H
DISBUF+1, #79H
DISBUF+2, #31H
DISBUF+3, #31H
DISBUF+4, #3FH
DISBUF+S, #31H
DISBUF+6, #80H
DISBUF+7, #5BH
SCANK

A, #12H,ER21
DPTR, #0000H
R2, #73H

INW

A,DPL

A, #34H,ER21
A, DPH

A, #12H,ER21
UBEEP

R2,#1

DTSEC

UBEEP

CLEAR

ENDVEC

UBEEP
R7,ER2
RZ, #3
DTSEC
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i
Tihg‘]ing Circuit TIMING CIRCUIT

SILICON MONOULITHIC

'MC14 fithiic fiming circuit is a highl ! i f
The, MC1455 monolithic timing circuit is a highly stable controlier capable o | GRATED CIRCUIT

#oducing accurate time delays or oscillation. Additiona!l terminals are provided
o m’ggering or resetting i desired. In the time delay mode, time is precisely
zmrojled by one external resistor and capacitor. For astable operation as an
mua:(or. the free-running frequency and the duty cycle are both accurately

~arolled with two external resistors and one capacitor. The circuit may be @
-ggered and reset on failing waveforms, and the output structure can source or A r"m
. l ] ] y
1

enk Up to 200 mA or drive MTTL circuits.

« Direct Replacement for NE5S55 Timers !

' Tm}inE_) from Microseconds through Hours PLA sp;;f ‘,iigi;\ea csml:,us"u:;lgm@
- ~ A -
+ Operates in Both Asizble and Monostable Modes CASZ £26 CASE 683
1 Agjstable Duty Cycle
+ igh Current Output Can Source or Sink 200 mA @‘
' prut Can Drive MTTL * 1
+ Teriperature Stability of 0.005% per <C 0 SUFFIX
+ Normally ON or Normally OFF Output FLASTIC PACKAGE
B CASE 7514
i (S0-8)
} Figure 1. 22 Second Solid State Time Delay Relay Circuit ORDERING INFORMATION
' : Temperature 1
Device * Range Package
{ tosd o~ :
7Y MClasspy i Plastic DiP
HERTA > ,-os i MTs z MC1433D ° 0 +70°C SO-8
4 MEI4ES g MC3485U ; Ceramic DIP
' { 5o = | MC145580  © _4geqpgeeg (S0
LA T D.OM$ 3‘ WAFT c J 4 MC14S58F1 ° Plastic DIP
¥ ¢
b 10V 1N
L ’_‘r
‘,"f‘zﬁwc'n”c wio ¥ 3 l'm,,r
T celay (i} & vanable ty 250V] + Figure 3. General Test Clrcuit

:al\gn;ﬂandC(saer! 16).

3.1
.-I?:-———o
___L VR / & v'(‘T
™

! i
; Rase e E¢ <
t Figure 2. Block Diagram . vee |
H Yoo omwg_ Corzat oress Discharge
3 Threshold
O

— B ———————————
i {s&é —; Ouca 5 ‘T: 20k VISI
] mm—::' . ] Discharge @ @g‘; ‘éﬁ" 217"990' | 1
- \l- } 4_ T i =

& =
! I —s Intubitf _T—q>-—L£— Output Test circunt for measurang OXC caramielers (1o sel oumu and
k -‘-1 :] Comp | Reset | measure parameters):
; Tigoer ———+— _ B | a) WhenVg = 2% Vg, Vo s low,
| =3 { b} WhenVg < 12 Voe. Vo s hgh.
i L ) ——— e g €) When Vg s low, Fm T ssws corrent. To test {or Resel s21 Vg,
p‘, N high, apory Reset voape, ana test tor curren flow.ng mito Pis
7. Wnen Reset 1s Nt & use. 1 shoukd be ned 1o Voo,
Gnd Reset

MOTOROLA LINEAR/INTERFACE iCs DEVICE DATA
11-5
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MC1455
MAXIMUM RATINGS (T4 = ~25°C, unless otherwise nolec.)
Rating | Symbol Value i Unit
Power Supply Voltage. | vec +18 Vdc
Discharge Cument (Pin 7 7 200 mA
Power Dissipation (Package Limitation)
U Sutlix, Ceraric Package Pp 1000 mw
Derate above Tp = +25°C 6.6 mwrC
P1 Sulfix, Plastic Package Pp 625 m\Y
. Derate above Ty = +25°C 5.0 mwreC
D Suttix, Plastic Package Pp 625 ‘mw
Derate above Tp = +25°C 160 CW
Operating Temperature Range (Ambient) TA C
MC14558 —4010 ~E5
MC1455 O0to-7C
Storage Temperature Range b Teag ~8510 «150 °C

"

ELECTRICAL CHARACTERISTICS (Ta = -25:°C. VoG = ~5.0 Vio +15 V. uriess cinerwise noted.)

Characteristics Symbot | Min Typ Max Unit
Operating Supply Voltage Range Neeo | 45 — 16 v 1
Suoply Current Ico mA |
VeC =50V, R = = - 30 5.0
Ve =15 V. R = =, Lew State (Note 1) — 10 15
Timing Error (R = 1.0 k€2 to 100 k(21 (Note 2) !
Initial Accuracy C = 0.1 pF —_ 1.0 —_ %
Drit: with Temperature —_ 50 - PPMFC
Dritt with Sugply Voliage - 0.1 _— %V ;
Threshold Vottage:Suoply Votiage [ Vearvoe t — 23 — !
Trigger Voltage vT v
vec =15V — 5.0 - ;
VGG =350V — 1.67 - -
Trigger Current . T — 0.5 —_ HA
Aeset Voltage . N 0.4 0.7 1.0 v i
Reset Current . =} — 0.1 - mA
Threshoid Current (Note 3) by - 0.1 025 pa |
Discharge Leakage Cunent {Pin 7) le:sene - —_ 100 nA |
Contro! Voltage Level VoL v H
Voo =15V 2.0 10 1 1
VoG =50V 2.6 3.33 <0 :
Ouiput Voltage Low ~NoL v %
ISink = 10 MA (VCC = 15 V) - 0.1 025 |
ISink = 50 MA (Vg = 15 V) -_— 0.4 0.75 ]
ISink = 100 MA (VGG = 15 V) - 2.0 25
Sink = 200 mA (VGG = 15 V) - 25 - i
Igink = 8.0mA (Vcg = 5.0V) —_ — _ %
ISink = 5.0 mA (Vg = 5.0 V) — 0.25 0.35
]
Outout Vohiage High VCH v ,l
Vee = 15V (Iggurce = 200 mA) — 12.5 - i
VGG = 15 V {ISgurce = 100 MA} 12.75 13.3 - i
VGG = 5.0 V {ISource = 100 MA) 2,75 33 - f
Aise Time Ditferential Outbut t - 100 -— ns '
Fall Time Differential Output Y — 100 — s !

NOTES:

1. Supply cunent when output is high i typiczily 1.0 mA less.
2. Tested at Voi = 5.0 V and Vg = 15 V Monestable moge.

3. This wili cetermine the marimum value of Rp + Rg for 15 V operation. The maxmum total A = 20 m.
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Figure 13. Representative Circuit Schematic

- Threshold - Trigger
Comparator

Comparsio!
T

Conuol Vehage
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I

A

Threshold
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M-’G‘-'O‘,‘"—\‘ Discharge l 'L— ———————

Gnaol__{i__d___i 100

GENERAL OPERATION

The MC1455 is a monolithic £ming circui: which uses as its
timing elements an external resistor — capacitor network, It
can be used in both-the menostable (one-shot) and astable
modes with frequency and cuty cycle controlled by the
capacitor and resistor values. While the timing is dependent
upon the extemnal passive components, the monolithic circuit
provides the starting circuit. voltage comparison and other
{unctions needed for a complete timing circuit. Internai to the
integrated circuit are two comparators, one for the input signal
and the other for capacitor voltage; also a flip-flop and digital
output are included. The comparator reference vollages are
always a fixed ratio of the supply voltage thus providing output
timing independent of supply voltage.

Monostable Mode

in the monostable mode, & capacitor gnd a single resisiof
are used for the timing network. Both the threshoid terminal
and the discharge transistor terminal are connected together
in this mode, refer 10 circuit Figure 14. When the input vcitage
to the trigger comparator {alis below 1/3 V¢ the comparaior

input signal, it cannot be retriggered untit the present timing
period has been completed. The time that the output is highiis
given by the equationte= 1.1 R C. Various combinations of B
and C and their associated times are shown in Figure 16. The
trigger pulse wicth must be less than the timing period.

A reset pin is provided 1o discharge the capacitor thus
interrupting the timing cycle. As long as the reset pinis low,the
capacitor discharge transistor is turned “on" and prevents the
capacitor from charging. While the reset voltage is applied the
digitaloutput will remain the same. The reset pin should betied
to the supply voltage when nct in use.

Figure-14. Monostable Circuit
+Vee (5.0V1015V)

feselr— — ‘J vVee Ap
% AL Ag- 8

} output triggers the flip-tiop so that it's output sets low. This T Oupat ‘ D;mge {
L turns the capacitor discharge transistor *04%~ and drives the ——0—
digital output to the high state. This condrion allows tne . 3 MC1455
4 capacitor tc charge at an exponentiai rate which is set by the h P Threshold =C
. RC time constant. When the capacitor vohizge reaches 273 L. Sa— H ._J___
4 Ve the threshold comparaior resets the tiip-fiop. This zction + Trigger feon i
H A 3 . L_____r____.Conml i
H discharges the timing capachior and returns 1he digital output : 11 Votage T gQIF
E 1o the low state. Once the flip-flop has been triggerec by an — 1 L
f
[ _/
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' MC1455

Figure 15. Monostable Waveforms

E 1= 50 psliem

¥ {Ra =10k C=0.01 pF R = 1.0k Voo = 15V)
¥

i Figure 17. Astable Circuit

i +Veg 15.0V 10 15V)

3 |

Reset r—l voe
€0 s

R

Cutout |

0
LI -}
3 i MC1455 6§ Threshold Rg
L Tngger |
£ A
i ,g AL l | Control
F =
) ( i 0 Voltage I c

hstable Mode

in the astable mode the timer is connected so that it wiil
:efrigger itself and cause the capacitor voltage to oscillate
Setween 1/3 Vo and 2/3 Vog. See Figure 17,

The exiernal capacitor changes to 2/3 V¢ ¢ through Ra and
A anddischarces to 1/3 Voo through Rg. By varying the ratio
sfthese resistors the duty cycle canbe varied. The charge and
oischarge times are independent of the supply vohiage.

The charge time (output high) is given by:
11 = 0.695 (Ra + RB) C
The discharge time (output low) by:
a 12 = 0.695 (Rg) C
ihus the total period is given by:
1 T=11+12=08695(Ra +2Rp) C
T iation is then: f = —- = — =24
€ frequency of osciltation is then: { T~ (RA+2Rm) C
Figure 19.
Rg
Ra +2RB
chizin the maximum cuty cycle Rj must be as smaif as
essible; butit must also be large enough to limit the aiscnarge

i .

2 may be easily found as shown in
K
“ha duty cycle 1s given by: DC =

B

Figure 16. Time Delay

T A A
" LA |/ /7
= pa A A

Z 10 A A A 1A L/
2 o AN S A 94
5 OB / o/ oA
(a.% 0.1 N , N\ a7 \/
3 /? A A
[&) b

0.01 :

1 | |
£.001 } - A
W0pEs 10ips 10ms 10ms 100ms 1.0 10 109

5. TIME DELAY (s)

Figure 18. Astable Waveforms

t=20 ps/em
(Ra=51%2C=0.01 uF R = 1.0k R =3.9kQ Vo= 15V)

current {(Pin 7 current) within the maximum rating of the
discharge transistor (200 mA).

The minimum value of R is given by:
vee (vVde) | Ve (V)

i7 (A) 0.2

2

Ra

Figure 19. Free Running Frequency
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APPLICATIONS INFORMATION

Linear Voltage Ramp
In the monostable mode, the resistor can be repiaced by a

constant current source 1o provide a linear ramp voltage. The
capacitor still charges from 0 Vo ¢ to 23 Ve ¢ The linear ramp
time is given by:
{= E \./2(_:, where | = M
3 1 R
it Vgis muchlargerthan Vgg, thentcan be made independent
ol Vge.

Figure 20. Linear Voltage Sweep Circuit

1 Vee

f
Reset Jl, 4 B% vee

i
1

A=
€3 aNem ém
. Equv
Dighat 3| Vg o Equv
Output 7 vg
MC1455 1 ;
5 3 {
2
Trigger O 5 Sweep | g R2
i > Outprt = C d
& 1 0. D‘MF == Control
_l_ L vohage

Figure 21. Linear Voltage Ramp Waveforms

Inntr Venag
patalilla Ll
0

t= 100 us/on
(Rg = 10K R2= 100 kQQ R1=39K(2 C= 0.01 pF V= 15V)

Missing Pulse Detector

The timer can be used 1o produce an ouipul when an ings
pulse iziis to occur within the delay of the timer. To accompiish
this, set the time delay to be slightly longer than the time
between successive input pulses. The timing cycle is thea
continuously reset by the input pulse train until 2 chznge in
frequency or a missing pulse allows completion of the timing
cycle, causing a change in the output level. N

Figure 22. Missing Pulse Detector

Vo (5.0Vis 15V

% R Hcse: [ ; ;’cc ?F\A

|
3 Dvschc. g€

——— D
[0 X~
MC1455 Thesno‘d
I3 2 E Control 1 = C
- \Vohage =+
e S | 5 L
Trigger 0.01:F

[;‘7\ 282403
Q of Eduv
4

ﬁmwww@w 1
1= 500 pa/em
Ra=20kQ R =1.0Q C=00t uFVeg=15V)
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Puise Width Modulation

I the timer is triggered with a continuous puise train in the
mongtable mode of operation, the chzrge time of the czpacitor
can be varied by changing the contro! voltzge at Pin 5. in this
manner, the output pulse width can pe modulzted by applying
a modulating signal that controls the threshold voliage.

Figure 24. Pulse Width Modulator

MC1455

Figure 25. Pulse Width Modulation Waveforms

IR % S ot IR N

; AV (5.0V 10 15V)
}
Lo o e
! — Zs E5
S LU 5 gﬁﬂﬂ-«ﬁﬁﬁﬂ
: 4Q 8 + 3 B
. ‘ T + 0.5 ms/em
!-———o——— r—:’—’—‘j_ (Aa = 1002 c CO2pFVec=15V)
Quipt ! | I
I 101455 r"‘— Test Sequences
E 2 ! s Several timers can be ccnnecied to drive each other for
——ee D——— Tl gt H : H
Clock I Modulaton sequeniial iming. An exa™zci2 is shownin Figure 26 where the
fout 1 Inpt sequence is starned by tnggering the tirst timer which runs for
% 1 (f 10 me. The cutput then nes low momentarity anc stans
i = the secsnc tmer whick, icr 50 ms and so forth.
' ! N :
}
i
§ Figure 26. Sequential Timer e
g Vee (5.0V 0 15Y)
H i { ' . [
1k o7 LRTS < Sz
E 29 | ’ e % | PN 5 ?132, l
b ¢ 4 | ¢ 4 | i st 4
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TYPES uA741M, uATAIC

GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

BULLETIN NO. OL-5 71363, NOVEMAIER 1970~AEVISED OCTOSER 1979

e Short-Circuit Protection
e Offset-Voitage Null Capability

e Large Common-Mode and
Differential Voltage Ranges

== LINEAR
=1 INTEGRATED
& CIRCUITS

description

* No Frequency Compensation Required

e Low Pcwer Consumption

e No Latch-up

The uA741 is a generai-purpose operational amplifier fasturing offsetvoltaga null caoability.

The high common-moda inout voltage range and the ztsence of latch-up mszke
applications. The device is short-circuit protected anc :me internal

e amplifier ideal for voltage-foflower

{requency comgoensation ensures staoility without

external components. A low-vaiue potentiometer mav =2 cannecied betwesn the ¢ifs2t null inputs 1o nuil out the oifsat

voltage as shown in Figure 2,

The uA741M is charzcterized for ooeration over the fuil miiitary temperature range of

characterized for operation from 0°C t0 70°C.

f —55°C to 125°C; the uA741C is

schematic WVEATING

NPUT .
! \ P
el % =
PR - |
| \ !
Nv(l'l’vcb—") i : i
ke [

4

“. 1 ” i

- .
[ U S
C._. PN N ~
T ! | —
b= i oo - fua
|27 TN T
i ‘-.:'"I [ ‘j 0 CUTP,T
ol T e
b p) ‘ fma
] W J Lz -
i M —
[P ~ .0~ . ~
", o T
\g é P kg i
$ H ~
. Voo-

Aesistcr vaiugs snOwn are nominai

terminal assignments

J OR N DUAL-IN-LINE OR <G OR 7 DUAL.IN-LINE U
W FLAT PACXAGE PACKAGE FLAT PACKAGE
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N COMP vege 2uT «zn ~ SUT. NULL e YL
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TYPES uA741M, uA741C

GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

uA741M uA741C UNIT
Suoply voltage Voo (see Note 1) 22 18 v
Supoly voitaga Vee . {sae Note 1) ~22 ~18 v
Oifferential inout voitage {see Note 2} 30 230 - v
Input voltage (eitner input, see Notes 1 ang 3) * =15 =15 v
Voitage between either offset aull tarminat (N1/N2) and Vee- 0.5 :0.5 v
Duration of output short<ircuit (see Note 4} untimited untimitea
Continuous 1otal power aissipation at (or batows 25°C free-our temoerarure (see Note 5) 500 500 mw
Operating free-air temperature range ~55 to0 125 0 1o 70 ‘c
Storage temoerature range —6510150| —65t0 150| °‘C
Lead temoerature 1/16 inch {1,6 mm) from case for 60 seconos J. G, U, or W package 300 300 | *c
Lead temoerature 1/16 inch {1,6 mm) from case for 10 secongs N or P package 260 ! 'C‘E

NOTES:

Oifterentiai voitages are at the noninverting inout terminal with ressect t

All voitage values, unless otherwisa Nnoted, are with resoect

1.

2,

3. The magaituce of the input VOItage must never #xceec
4, Tha outour may e shorted O ground Or sither Dowe,

7 sudoly, Far the UA741M ont

. L .
s00lies at (or below) 125°C case tamoerature or 757 C tree-air temoerature.

5. For ocosration above 25°C free-sir temoaerature, refer 1o Dissivacion Derating Curves,

cnips are siloy-mountea; UA741C chios are glass-mounted,

10 te midoaint between VCCr nd Veg.o..
0 the inverting inout terminal,

the magrituce of the supoty voltage or 15 volts, whichever is less.”

Y. the unlimitea curation of e thorz<ircuit

Sgction 2, In the J and JG packages,uA 7841M

electrical characteristics at specified free-air temperature, VCC+ = 15V, Voo~ = =15V
' i uA74IM CA731C ]
PARAMETER TEST CONDITIONS! vy e MAX N ~F MAR iUN|T
35°C i 1 3 1 6 i
Vio Inpuz offset voltage Rg < 10k Faii romge - 75 mv
AViQ(aqj)  Offset vottage aojust range | s'c | =18 =15 { mv |
Ho Input offset current 5°C : L 200 20 200 , nA !
Full range i S0Q 300 | i
hg Inout bias current ‘ L ¢ i & 00 g0 500 : nA
: { Full range | 1500 300
Vies Cammon-moas | 25°C t =12 =13 {212 =13 i v
~ inout voitage range | Fuit range | =12 | =12 !
R =10x2 | 25°C g 28 P24 22
Vorp Maximum peak-to-peak Ry 210k | Fultrange | 24 i 24 v
OutSul voitage swing AL =2k | 25°C i 20 6 | 20 26
Ry 22k | Full range 20 | 20
Avo Large-signal tjji.ﬁ'eren(ial AL >z, | 25°C 20 200 t 20 200 Vimy ‘
voitage amoplification Vo =10V | Full range 25 i 15 |
" inout resistance 25°C | 03 2 0.3 2 | M0
Vo=0v, s i {
rs Qutput resistance 25°C 75 75 4]
See Not2 & i
C; Input capacitance | 28°C 1.4 1.4 | oF
] 25°C 70 20 T 70 %0 i
CMRR Comman-mode rejection ratio Rg <10k 1 d3
Full range 70 l 20 }
Suooiy voitage sensttivity 28°C 20 iSO 30 150
ksvs lavypglavee) JRs<10xa Fui! range 150 150 wV
losg Shortcircuit ouout current 25°C 225 =40 | =25 2 mA
- | Notoaq, 25°C 1.7 28 | 1.7 2.3 N
‘cc - Sunoly cument No signai Fuil range 33 D | i
Pp Total power dissivation Nolosd. | 25°C 0 -8 0 85 4w
No signal "~ | Fult range 100 100

AN cheracteristics are ¢oecified under cpenioco Operaton. Full range 10r uA74TM iy
NOTE 6: This typical vaiue acolies oniy st frequencies scove & few huncorec herT Secauss of the effects of crift and thermal fe

—585°C 10 1257C and for vA741C 4 0°C 10 70°C. . |
sabacx._
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TYPES uA741M, uA741C
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

EESTETY Err RNy e

E operating characteristics, Voc+ = 15 V, Vee—=—15V, Ta =25°C

¥

¥ uAZ41M | uA741C

r PARAMETER TEST CONOITIONS uNIT

MIN TYP  MAX | MIN TYP  MAX

5 < Rise time Vi=20mv, R =2k0, a3 0.3 g

I Cvershoot factor Cy_ = 100 0F, See Figure 1 % 5%

5 sa s V=10V, AL =2k, 0s 0s
1 i . . v
o rate at uniy gain C( = 100 oF, See Figure 1 fus

PARAMETER MEASUREMENT INFORMATION

e T A

Vi

INPUT -+
————— v

INPUT VOLTAGE e

WAVEFORM r—'—“——,
{

CL=1000F — %RL‘Z“Q

>__._@ ouTPUT
L

L N SN T —

TEST CIRCUIT
FIGURE 1~RISE TIME, OVERSHOOT, ANO SLEW RATE

ITEETER T K WRET ww e

TYPICAL APPLICATION DATA
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TYPES uA741M, uA741C
GENERAL-PURPOSE GPERATIONAL AMPLIFIERS

. TYPICAL CHARACTERISTICS

|3
; INPUT OFESET CURRENT {NPUT 31AS CURRENT *IAXIMUM PEAK-TO-PEAK QUTPUT VOLTAGE
¥ v vs vs
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1 19100 IR 1% 100% M 10M 100M ° as 1 1% 2 = 6 1K P P @ W W 0 O B
(—F racmmrcv—rit 1= Time—s L T Tienenas
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176 TExAS INSTRUMENTS

INCORPORATED

POST OFFICE 30X 225012 = DALLAS, TEXAS 75265

TR W AN R

iy



TV BT o Rem Y NTWTE sl crer. me d % -

=

e

e e e gor

B i B

s

LT

i e

ot

-

ot ET ool T RS e O

£

HOTOROLA

MC140468

PHASE-LOCKED LOOP

The MC 140468 phase-locked laoo contains two phase comoara-
tors. a voltage-controlied oscillator {(VCOI, source follower, and
zenar diode. The comparaiors have fwo ccmmon sigaal inpurs.
PCA;n and PCBij,. lnaut PCAjq can be used directiy cousied to targe
voitage signals. or indirectly coupled {with a series casacitor} to
smail voitage signals. The seif-bias circuit adjusss smatl voitage signals
in the linear region of the amoiifier. Phase comoarator 1 {an excly-
sive OR cate} provides a cigial ecror signai PCloyt. and maintains
90° pnase .shift ar the centar {requency betnween ?CAin end PC3iq
signals tboth at 50% auty cyci2). Phase comparator 2 {win 122ging
2cge sensing logich provides 2ioieal error signais PC2,,,¢ 25 PCPhuL
and maintains a 09 phase sad: between PCA;, snd PC3,n signais
{duty &ycle 15 'mmatenall. The tinkar VCO procucses an Qutout signal
VCO.,yr whose frequency 5 cetermined Sy the voltage of ingut
VCO.n and the csoacitor and 23131075 cannected to oins Ci a, Cig,
R1, ara R2. The sourcefoilower output SFg.,r with an exzernal re-
SISTCr 15 used wnere the VCC., signal is n2egeo but no ioaoing zan te
toleratec. The infubit nout inn. when hign, cisadles ine VCO and
source foilower to minimize 3i2nagby power consumotion. T he zener
Cidde c2n be useo 10 assist tn power SUODIY recuigiion,

Anotications incluge £M anc £SK moouiation 2na ¢amoaulation,
freguency syninests and muttiohcauon, {recuency discrimingtion,
‘one geceaing, Jata syncarenizauon sng conaitioning, reitsge-to-
frECUEﬂC‘J conversion sng mnicr scesd controt.

* VCO Freguency = 1.4 MH2 Typical © V9p = 10 Vde

® VCO Frecuency Snit witn Temoerzture = 9.06%,%C Tvorcel
®Vop = 10 Vee

@ VCO Linearity = 1% Tyouwat
Quiescent Current = 5.0 naDackage tepical @ £ Ve

CMOS MSI

{LOWPOWER COMPLEMENTARY MOS!

PHASE-LOCKED
LOOP

CERAMIC PACKAGE

L SUFFIX

P SUFFIX
PLASTIC PAaCK s

CASE 548

TASE 520

ORDERING iNFORMATION

MCIIXXX3 Zuttie Cenotes

-{

I.—. L Teramic Package
® Low Dynamic Power Dissioation ~ 70 wvwy Tyoical @ ig= 10 kHz, ; — 7 2lastc Pacuage
VOp =50Vec. R1=1.0 ME, R2 = o, Agr == ! '—-A Ex1¢noea Ooeraung
: L - I | Temoerature Aange
* Bufiered Outouts Compatibte with MHTL ang Low-Power TTL { —— T Liumited Operating
¢ Ciode Protection on All inguts Tamoerature Aange
* Suooly Voitage Range = 2.0 to 18 Vdc
® Pin.ior-Pin Replacement for CD40468
-
'
H
2LCCK DIAGRAM !
T T e e H This cevice containg Sircuntry 10 protect
i i : It inst < nign siate
1| Saut Bias {_4__,1 Paase . ihe wDULS 3G3iNst CIMEge Que 10 Nign $iF
PCAin 14 v E.m,.: i Comoaretor 1 . 2 Plou vOitages Of e1ectnc ‘:aiCs: NOwever, i i1
i mﬁ—‘_____: aCVIse0 tNAT NOTMAl Drecautiont be taxen
! - N
{ —.1 Pra ,—0'3 'c‘°)4‘ 0 Ivod aoobcauon of any voitage higner
PCBin 2O - Comoaracor 2 '-—‘—O\ PCP 0 AN maxiTum rateg voitages 10 s hegn
! . vee IMOSCANCE arCUsl. FOr DrOOer 0Ot it
veo., eod— Varage . “1 n? Jut 8 recommended that Vi, anc Vg, be
|I Cinconea Ll 512 A2 constrained 10 ne range Vgg < (Vi, or
‘
Yoo = *In 16 - Ouearor £ {4 6 cia Voudd € Voo )
Vgs = Pin 8 { ivear FH—o07 c1g Uouseo 1nouts must alwevs be tied 0 an
1 _: 200roGNate logic voitage levet (o, aither
Ion 5ot | Source Fomomer 7010 574, Ves or Vopl. Ping 6. 7, 10, 11, 12, anc
" ' oy e, 15 it unuses must Ge teft ooen.
L VssO——Pt ——01%5 Zerer




e e

e R R e e T .

Wottire R iz D TR e vy e

wom b st e T

fa e

@

MC140468B

MAXIMUM RATINGS (Vciages rare-qenced 0 Vsst

* Rating | Sveool | Value Une
OC Suoolv Votiage i Yoo -335¢0 =13 e
tnout Vaitage Al tnoury bova 133100 Voo - 9% sce
OC Current Crain par 2on 10 ~igc

Coeraung Temoeraturs Aangs — AL Device
TL CP Oevicz

&
1.

Storage Temoarature Range

T Y

©
]

ELECTRICAL CHARACTERISTICS
Voo Tiaw 5% ! Toch®
. Charactensuc Symbol Vde YHin Max in Tyo ! Maa in ] Max Ut
Cutsut Vaitage 0T Level Yor 3.9 - 905 = 0 S3E | - 30s vec
Vin* Vppor0 19 - 0.05 - ] 0cs | - 3.05
15 - 0.05 - ! o ses 1 - o
1 Levmt Vou 30 - 455 i 5.0 - ) 4098 - Vae
Via*00rVgp 10 - 283 10 - | ses -
:5 - 1433 15 - ' o2gs _
inout Vattage = Y Leves g \ \ T Vee
(Vg = 2350r 0.5 Vet 390 - t5 - 23 LT 15
ivg * 2.0 or 1.0 Vact 19 - 30 - i 450 Iz - 3.0
Vg = 13.5or 1.5 vaci 15 - 40 - ! 5738 20 'L 10
17 Level Vi
(Vg =35 0ré 5 vac) 2Q 2z - { I3, 18 - 1 25 - Vee
Vg * 1.0 0r 9.0 Voa) 10 iz - 7¢ 1 530 - t 3o -
Vg = 1500 12.5 Vac) ts [EES - I tig 335 - tag _
TQurtout Drive Current 1AL Cevicey iOM I Ace
{Voy 2 2.5 veed Source 50 - i -10 -17 - -3 _
tVou = ¢ 6 Vaci 0 - ] -2.36 - R -
Ve * 9.5 Vael ‘0 |-, 23 HIY- - e -~
(VoW * 13.5 Vaz) v e i = i -i3 1.5 - " b
(Vor = 0.4 vde) Sinx oL 36 534 - | 93 7 oes - 3% - mice
Vg = 9.5 Veel I o i -] 2.25 - ae [ -
(VoL = 1.5 Vder VoS 2 ~ i 3« g - T
Qutout Drive Current sCL/CP Caviget ‘oH | ; i ) aGe
VoH = 2.5 Vae! Scurce ER) -3 S LR S A as | -
(Vay = 46 veel ) ~3.2 - ! 0.8+ =036 | - 22 ! .
tVon =95 Veel 0 H - ‘ 4 ; -2 4 - | 223 -
{Von = 13.5 Vocl 'S -t - -1 0 =38 o -0 -
{(Vor = 04 Vder Sine tou ¢ 36 0% | - ;542 ; DEs y - <15 - g
(Vor = 9.5 Veet i 0 *2 ! - ; [REEE 5 l - TR
Vo =15 Vel 5 38§ - L - T ‘ ~z 1 -
toout Cusrent (AL Dewvicel Yin ., 15 - f=dr 1 - = | 10 i sAcc
fnout Current (CL/CP Oevical g ' 35 - i 03 - - T 210 ] whac
Inout Cavacriance Ca | = - - - i - , - ‘i =7
{Viq » 0 i | ' i
Quiescent Current (AL Oevice: lpp | 39 - ; 59 P p oS s - 180 asac
(Per Package) [} - 0 - 19010 | 5o o ’ 100
(Inh = “1” ang PCA = 3™} l 15 - ! ] ! - | o015 | 22 ‘ - | o0 !
Quiescent Current (CL/CP Osvece! 100 i 3.0 - ]l o { - | 000 ! iz - ! 150, acc
{Per Package) i H - ] 4 I - ; 2.010 2 - 1 100 I
(1nh = *1” ang PCA = 1%} .18 - R T IR i3 - { sco |
Total Sucoly Current T vy 50 LB s ALY - g ~Aoc
{inn = "0” {5 = 10 kH2, C_ = 50 0F, { 10 tr 292,31 JA/MMHZY - ;5
Al tMQ A2~ Agg ==, ana V%5 by i 37 LAyt - tag
| P

50% Duty Cvciel

*Tiow * -35%C far AL Device. <09C for CLICP Cawce.

Thigh = *1259C for AL Devwce. *35°C for CL/CP Dewvwce.
=Norte immunity toecifing for worst-case nout camomanion.

Noise Margin for both “1” ang 0" levet = 1.0 Vdec min @ Vop * 5.9 Vde
2.0 Vacmin @ v = 10 Vac
25 Veemin® Vg = 15 Vec

ITo Catculate Towl Current 1n Genersi:

ty=22xVpp (‘ICO;,\ "-55_ Voo -1.38
A2

A1

tx10-? VDD:(

100

)344

100 -% Oury Cyvce of PCALY
[
i

- €8x

(vco;n - 185\ V4

- 1x 103 - '~ -
X Acr X 1073 {Cy_ 9 vng ¢

~aere: T inuA, Cy in oF VCOin. Vop m Vac. ¢ in KHx, sng’

A1 A2 RsF M. Cy on VCO .
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}C140468B

ZLECTRICAL CHARACTERISTICS® (Cy_ = 20 0F, Ty = 25°C)

Mintmum Mazimuym
AL CL/CP | Typical AL cL/CP
Charactesistic Davice | Davecw | All Tvoes | Device | Davice Units
Z.:out Rue Time I ns
TTLH s (3.0 auofi C = 20 as - - 180 320 1+ <00
TLH = (1.5mi0ft C_ =~ 15 ns - - S0 150 { 200
TTLH 1 Y augFI Gy -~ 1O ns - - 55 1o | 80
- .iut Fait Time 1 ns
STHL 2 SausFI O - 2 as - - 100 1S | 200
“THL 10 7S nuoF) €y~ 12.5 s - - 50 s} 100
Tthi * 055 aucFiCy - 935 n - - 37 5 ! 30
#-2SE€ COMPARATORS 1an0 2
~zui Peustance - PCA,, R ! 1.0 10 0 - i - AN
¢ ! 02 .2 0.4 - l -
s oo 01 02 - -
- PCS . ) 50 15 1500 - o g
Areamum 1NouL Sensitivity 3, - - 200 Q1 200 mV oo
2C Couolac ~ PCA,, 0 1 - - 260 0 | 200
< zacias = 1000 0F , { = S0 \Hz e i - - 100 1050 1200
22 Couatea -~ PCA.,, PC3., iStwo 15 | See Naise Immuniv
«CLTAGE CONTROLLED OSCILLATOR (VCDY
*SALemym Freguency 20 0.50 0.25 0.70 - - Mg
4CDn * Yo, C1 = 30 oF 0 1.0 0.7 i - -
3123« 30gR2 2wl 18 4 13 19 - -
“r-cerature — Frequency Sraoihity 30 | - - 0.12 - - %1°C
QA2 = i Hia] - - 004 - -
8 - - 0.015 - ~
—nmanity \R2 = = %
VCO,n * 250V : 0.0 V, AV 2 10k 33 - - 1 - -
+YCO.q *5.00V : 220 Vv, R1 5 200 xQ) 0 - - 1 - -
NCC., = 758V 2 5.60 v A1 > 1000 e} °s - - 1 - -
Teout Outy Cvete — i - 20 - | - R
~cut Aesistance - VCO,, 150} 15 | 1500 | - H - 'l MnN !
GURCE-FOLLOWER
Zéset Yoltaqe P - 1.85 22} 2s vec
- 1
VCO:iy minus SF g, Rgr >50 <0 i - - 1.65 2.2 28
| - 165 22 | 2s
Leaprty i >
.VCO,, * 2.50 V : 0.20 V. Rgg > 20 ki 'l - - 0.1 - -
VCO.q =500 V= 2.50 V. Reg > 564 { - - 0.6 - *=
'VCCip * 750V £ 5.00 V. Rgr > 50 & 1 - - 0.8 - -
ZENER OIQDE
Zener Voltage {1, » 50 uAi vz | 87 53 1 10 73 77 vde |
Zunamic Rewstance i1y = | mA|) Ry P - - | wo - - a0

“The formuia grven i1 {or the tvOIC! CNIraCIENINHICS Only,
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FIGURE | — PHASE CCMPARATORS STATE DIAGRAMS

PHASE COMPARATOR 1

inout State

X x

\PCS,,

PCA,

{c0) 4

;=

PCIo0

!
{
0 |
1

PHASE COMPARATOR 2

inout State

i
.
| 3State
i

{L3ex ingicazon

2C2. 1
CZaue 0 Zviout Disconractea

2 H

CPaut o i R

Refer 10 Wavatorms in

FIGURE 2 — DESIGN INFORMATION

Figure 3.

Charsctenistic {

Using Phasa Comoarator |

Using Phase Comoaracor 2,

No signat on inout PCA 4.

VCO in PLY system aciusts 10 center frecuency
(gl

VCO in PLL system aGiusts 12 minimum rry.
cuency (fy,a!.

Phase angte cetween PCA, ano PC3.,.

20° 3t center ireauency t!ql, scorascning G¥
ana 180° 3t enas of locx range (21 ),

Alwavs 0° in 10cx (oositive fising eagest.

Locks on harmonics of center frequency.|

Yes

o

Signai 1nout nosse rejection.

Hign

Lock frequency range {21y ).

The frecuency range of the 1nout 319Ra1 ON wWhicn the 1000 will T2av Koexed if it was
imtiaivan tock, 2y = fult VCO frequency rznge = tmay - fnine

Capture {recuency range (¢t

The frequency range of tne INOUT $.GNat ON wnICh 1he 1000 wiil 10cx 17 1T was 1nitallv

out of fecx.

Deoenas on 1ow-2ass filter craracteristics
{sse Figure 3%, iC <ty

¢

} oty

Center freauency tfg),

The frequency ¢f YCOgy;. wnen VCDiq = 172 VYop

VCO outout frequency ().

Note: These equations are intenoed
10 be a cesign guide. Since calcutated
comoponent varues may be in error
bv as much as a factor of 4, labor-
etory experimentation may be re-
~Guired for fixed designs. Part to part
trequency veriation with identicai
passive comoonent is less tnan
2 20%.

’mir; - — .
RtCy+ 32 2F)

fmax = ____l__. + tmin
L2 AgiCy + 32073

Where: 10K € Ry < 1M
L _W0K<A<IM: -
_ 10007 <Cy < 01 uF

: {Vap inout = Vgg)

(Ve tnout = Vpp)
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FIGURE 3 - GENERAL PHASE-LOCKED LOOP CONNECTIONS AND WAVEFORMS

SF
. d Source 10 out
e —— e ———
Follower
YeCia L—______J
SF
TR _‘_..‘ Surernat =
{ - 9
@ Fepauency {* Prase 2ar 13 Cowe-Pase i veo I3 a VCCay:
N <. .
4| COmoaracor PCiaye ilter " i2 5 ; P €-equency NI s
’Ca., or "
2C20ue | Cia i€lg
A1 az Ly
g c
™ Extarns = =
4 -~ !
l el
L _Counrer
Typical Low-Pass Firters
Tvoucatty
1ai EE il ER
inout O——"/‘N—T—O Doutout iacut O——-VW—?—O Quidur 2.Cy - i - N
(S~ a4 mex Tt
N 1CINAF
= A3 £ 32,00001 Cy - ——- _ A, C,
‘max<

YR

Note* for furtnee infsmanon, see:
{11 F. Garoner, “7hate-Lock Techmques™”, Sonn Wdey ang Son, New York, 1955,

max = frun

i2) 3. S. Masenvrez, "tinature RC Filters Using Phase-Locked Looo™, 5871, Mav, 16635,

{2) Gartn Nash, *?~as2-Locx Laoo Design Fundamentais™, AN-535, Motorera (ne.

‘Havalorms

Phate Comparatar 1

S B s
[
TGt _J[_L.Jr—i

ate)

ey,

— SN

Voo

- aca,, |
. T ]
! +
. H
s T Yo
?C3;, ' l 1 ]
! v
. — ! ot
[ .
Yeu
el B
hard bt Yoo
e ' v
2C2,,, = o o
Yoo
o —Vomu
VeO:,
— VOL
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Advance Information

]

. QUAD 2-INPUT "NAND" SCHMITT TRIGGER

The MC 140938 Schmitt trigger is construczed with MOS P-channai
and N-channel enhancement mode devices in a singia monolithic
structure, These devices find primary use where low power dissi-
pation and/or hign noise immunity is cesirec. The MC 120938 may
be usea in place of the MC140118 cuad 2-inout MAND gate for
ennanced roise immunity or to “sauare up” siowiv changing

waveforms,
® Quiescent Current = 0.5 nA typipkg @ 5 Ve
® Suoply Voltage Range = 3.0 Vdc to 18 Vdc

® Caoadie of Driving Two Low-Power TTL Loads, Cne Low-Power
Schottky TTL Load or Two HTL Lcads Ovar the Rzted Temoer-

ature Range
® Douoe Diode Protection on All tnputs
e Pin-for-Pin Comeatidle witn CDA093
® Can e Used 1o Replace MC140118

Cc

QUAD
SCH

MOS SSi

{LOWLPOWER COMPLEMENTARY MQS)

2-INPUT “NAND""
MITT TRIGGER

L SUFFIX PSUFFIX
CERAMIC PaCRASE PLASTIC PACKAGE
CASE 832 CASE 526

ORDERING INFORMATION

MCIEXXXEB ., __ Suttix Cenotes
7
P
Do Cararmic Package
ER ) ?
MAXIMUM RATINGS iVortages r2tecencey 1o vgs! § T Timma naceage
S . —_—- encea Operatng
{ Raung Svmoof | “alue I Unie |} ! Temoarature Range
1 -
3¢ 3uooiv veuaze ., Yng . 2328 b wae | e & Limvtra Operating
- - " Temoerature Pange
‘mput Vortage S 1aoucs L Y )3 van D8l Vac
2C Carrent Srain ger P i TS ! madc
Coerating Temoerature Rangs — AL Dsauce Ta -33 12 =128 l o¢
CL.CP Device g 1 -35 |
Storage Temoeratsre Range | Tsia 35 10 ~180 l ¢
LOGIC DIAGRAM

éOUlVALENT CIRCUIT SCHEMATIC
{174 OF CIACUIT SHOWN}

this hign imoedance circuit. For proocer itis
Vout De constraned to the range Vss < (Viq 3¢ V4,1 < VpO.

erther Vgg cr Vopl.

B
This device contains circuitry to orotact the inouts against camage due 10 high
Static voitages or electric fields: however, it is 3Gwied tnat normail orecautions be

taken 10 avoid aoptication of amy vortage Nigher Than maximum rItea voitages tQ
that Vi and

Unused inouts must always De tied 10 an 300r00riate kgic vortaga levei (e.q.,

Yop = Pin 14
Vgg = Pin 7

This 11 agvance informanon and so0eciticanont sre wOleCt 10 CNAGe wedOut NOLica.
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MC140838

ELECTRICAL CHARACTERISTICS

‘/DD r‘ﬂw‘ I zsa: Th'.@h.
Charactaristic Symbol Vee Min | Max | Min 147 Max Min Max Unet
Ourput Voitage "0 Lever Voo EX - 0.05 - 2 0.05 - 0Cs Vee
Vin = Vppor 0 10 - 905 - 0 0.05 - 008
15 - 0.05 - 0 0.05 - 005
1 Levet Vou S50 495 - 498 5.0 - 495 - Vee
Vin =0 or Vop 3 9.95 - 9.95 0 - 3.e5 -
15 14 95 - 14 85 15 - 14,98 -
tnoul Voltage # 0" Lever ViL Vag
(Vg 4.50r 05 vac) 50 - -1 - - 15 - i
Vg 9.00r 1.0 Vda) 10 - 3. - - 3.0 - 3.0
Vg 13.50r 15 vdel 's - 10 - - 40 - a0
"1 Laver|  Vypg H
(Vo 05 0ra5vVact 29 3s |- 3s - - 3.8 - Vae
Vo 10 or 20 vac 0 7. - 70 - - .2 -
Vo < 150r 135 Yaes i5 110 - 110 - - 31,0 -
Qutput Drive Current tAL Devecer 1OR mAde
tVon ¢ 2.5 Vae) Source 50 -3.0 - -2.4 -2 - -1.7 -
(Vo 4.6 Vdel 3.0 -0.64 - ! ~081 -223 - =3.36 -
Vop * 9.5 Veel 10 16 - | -13 | 225 - ~0.9 -
(VoM * 13.5 Vael 15 -42 - | -4 | -asg - -2.4 -
VoL * 04 vee! Sinx 1oL 50 9.64 ; - 0.31 9.3 - 0.36 - mice
VoL =25 vaa) 10 15 - .3 2135 - 2.9 -
Wy = 1§ vaca 'S a7 1o 32 EE] - 2.2 -
Outout Orive Currant ICL/CP Cevicar lom | MAae
Vo * 2.5 vaa) Sourca 50 |-25 | - a1 | 22 - -7 - ;
(Vo = 46 vaa 30 -0.52 ! - ~0.44 -0:s8 - -3.26 - ;
Vo * 2.5 Vear 10 -3 - -t -22¢ - -2.9 - I
(Vop = 3.5 Vo) 15 ~36 ' - -3.0 -88 - -2.4 -
Vg =04 Vel Sine 9L 3.0 €52 , - RS 233 - 036 - mace |
VoL = 0.5 veer 10 3 v . v 235 - 39 - i
VoL * 15 Vda 15 s - 3.0 33 - 24 -
inout Curcent (AL Dauscey [ i 13 - pord o 12200001 =01 | v 0 “t3c
tnout Current ICL/CP Davicas e b 3% - 223 - 1200000%§ :03 | -~ | :1g FEGT
inout Caoacitance Cin I - R b= r 30 ‘ 7.5 ! - i - ! aF |
Vo 0 : | i : l ’ i
Quiescant Curcent 1AL Device) 100 3c " - i 0.2% i - 0.000s l 0.25 - 2.5 | 4Ade
{Per Paccages 10 - Joso | - 0.0010 | 050 l - s
15 i 100 | - 00015 | 100 | - 30 i
Quiescant Curtent 1CLICP Device) oo 30 - HER X I 0.0005 1.0 7 ’ - 75} aige
iPar Pacwages 10 - | 20 ’ - 0.0010 2.0 ‘ . - 15
15 - a0 - £.0015 | 4.0 - )
Toral Sucoiv Current* 1 T 5.0 It = (1.2uA0kcH2) f+ 10 asac
Dvnamuc plus Qurescens, 10 T = (2.4 uAfHz) £ + 100
Par Packaces 15 It * (3.6 uA/Hz) 1 + 10
i{CL 300of onau cuiouts, al
buflars switchings
Hysteresis Voltaga vt ) 020 | 042 [ 937 025 | o039 0.13 039 Vdc
{Pins 2. 5,9, 12, heig hign) 10 0.29 ; 0.55 0.25 03 0.€0 0.29 2.60
15 039 1 .00 033 0.£0 0s0 0.27 050
Threshoid Voltage
(Pins 2,5, 9, 12, heid nigh) (2 5.0 190 218 1.80 2.50 405 1.70 405 Vde
Positive-Going 10 3.05 8.75 2895 443 6.65 288 6.65
15 <12 | 915 | 402 8.03 9.05 332 | 90s
Negative-Going vT- $0 ,{ 183 3.76 1.63 244 366 1.83 366 Vde
. e 10 270 | 618 | 270 {408 | s.08 2.60 | "s.08 : T
5”1 359 | 8e0 | 389 | 553 830 "} 3.0 "7 30 S

Tiow = -85°C for AL Device, —40°C far CLICP Devica.

Thigh = +125°C for AL Device, +85°C for CL/CP Device.

#tgise immunity secified for worst<ase input combination.
Noise Margin for botn 1™ and *0" level =

1.0 Vae min @ Vpp = 5.0 Voe
2.0 Vde min @ Vppg = 10 Vde
2.5 Vde min @ Vpg = 15 Vac

\.

e e e B TN VT e - VT mia

1To crculats rowi supoly CLHTeNT at {cads other than 50 of -
ITiCLt -7 (50 0Fl ¢ 4x 103 (c_ 501 vppt -
wiers: iT i in uA (per packagel, Cy inpF.Vopin Vde,
and fin kM2 is inout frequency. s - - - .-
* " **The formuiss given are {or the typical charscreristics onty at 25°C.
'\IH = VT4 = Vo (But maximum varistion of Vi is soecified as
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SWITCHING CHARACTERISTICS

{Cy = 500F, T4 =259C)

Voo
Characterisuc Symbol Vde Min Typ Max Unit
Outcut Rise Time TLH 50 | - 100 200 ns
0 - 50 100
. 1w | - a0 80
Outout Fait Time THL §0 i - 100 200 as
0 ! - 50 100
15 - 40 80
Prooagation Oelay Time PLH. P 50 i - 125 250 as
10 - 50 160 !
1§ ! - 0 80
FIGURE 1 ~ SWITCHING TIME TEST CIRCUIT ANO WAVE FORMS
Voo D gy - p— — e 30
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i 1 . 5C* y *
A 107 X Ve
Dty e b e —— ey
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Pulsa (.— o 5 Qutour
N —— e H,
Generacor -_—
tnout
=

: 90% 1 Vo
Z.out 50% i
10% N
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FIGURE 2 — TYPICAL SCHMITT TRIGGER APPLICATIONS

{2} Sehemiet Triggers wiil squsre uo
INDUTS wrth 3low rise 30a tall tifes.

vmo__‘}
| = Vauz
f_

o]

VCantrot = 1

Yoo

{5} A Schmoet trigger offers maximum
NCise iMmmuaAty in gacte sodlications,
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FIGURE 3 = TYPICAL OUTPUT SQURCE
CHARACTERISTICS TEST QIRCUIT

AM yaved mouts
cInnecad 10 ground, vGs

FIGURE 4 — TYPICAL QUTPUT SINK
CHARACTERISTICS TEST CIRCUIT
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