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LM567C | | LINEAR INTEGRATED CIRCUIT

v
TONE DECODER .
s oir
The LM567C is a monolithic phase locked loop system designed to pro-
vide a saturated transistor swilch to GND, when an input signal Is present
within the passband. External components are used lo independently
set center frequency bandwidth and oulput delay.
FEATURES
* Wide f'requency range (0.01Hz — 500kHz), -
* Bandwidth adjustable from 0 to 14% 8 SOP .

* Logic compatlible output with 100mA current sinking capabliity.

* Inherent Immunity to false signals, ~

* High rejoction of out-of-band signals and nolse. -

* Frequency range adjustable over 20:1 range by an external
resistor, .

APPLICATIONS + \\ °

* Touch Tone Decoder - ‘ ¥
* Wirgless Intercom. :
» Corhmunications paging decoders

* Frequency monitoring and control. ¢ ' ORDERING INFO RMAT[ON

* Ultrasonic controls (remole TV etc.) *

« Carrier current remole controls. Dovice Packago | Operaling Tempaeraturo

* Preclsion oscillator. LM567CN | 8 DIP
T 0~470°C
LM567CD | 8 soP .

SCHEMATIC DIAGRAM
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LM567C

-

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T, =25°C)

Characteristle

Symbol Value Unit
Operating Voltage Vee . 10 i \
Input Voltage Vin =10 ~Vec +05 \
Qutput Voltage Vo . 15 4
'Power Dissipation Pd : 300 mw
Operating Temperature Topr 0 ~+70 °C
Storage Temperature Tsig ~65~ 4150 . “C
ELECTRICAL CHARACTERISTICS
Vee = 5.0V, Ty =25°C unless otherwlse speclited) -
Characteristic Symbol Test Conditions Min Typ | Max | Unit
Operating Voltage Range Vee 4.75 5.0 9.0 Y
Supply Current Quiescent lee-1 R, =20K - 7 10 "mA .
Supply Current Activated lee-2 L ¥ 12 15 mA
Quiescent Power Dissipation Pao 35 mw
Highest Center Frequency Hro R =20K 100 500 KHz
Cenler Frequency Stabitity Fse 0°C to 70°C +60 ppm/°C
Center Frequency Shilt Fes ’ "or 2 %IV
With Supply Voltage .
Largest Deteclion Bandwidth BW 10 ¢ 1; 18 % of fo
Largest Detection BW Skew BWs “l2 3 l%ollo
Largest Detection Bandwidth BWv e | 25 | oy
Variation With Supply Vollage. : .
Largest Detection Bandwidth BwWt +0.1 %/°C
Varlation With Temperature
Inpul Resistance R 20 Kohm
Smallest Deteclable Vin-1 Je=100mA, li=fo 20 25 | mVims
Input Voltage
Largest No Outpul Vin-2 10 15 mVrms
Input Vollage
Grealest Simultaneous S$1/8d R, =20k +6 dB
Outband Signal To inband Vin = 300mVaus
Signal Ralio {{mlom100KHZ
Mlnimum Inpul Signal to S2/8d fiy =140KH2z -6 dB
Wideband Noise Ratio lig = 60KHz
Fastest On-Otf Cycling Rate Four R, =20K Jo/20
Output Leakage Current lco Vin=25mVnus 0.01 25 pA
. Vgar-1 IL=30mA, Viy =25mVrms 0.2 0.4 \%
Oulput Saturaton Voltage Va2 | I =100mA, Vi =25mVrms 06 | 1.0 v
» Output Fall Time Te R, =50 30 nS
Output Rise Time Tn Ry =50 150 nS

—— — - -
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LMmse7rC ¢ * " LINEAR INTEGRATED CIRCUIT l

~

'CIRCUIT. DESCRIPTION . BLOCK DIAGRAM

The LM567C monolithic tone decoder consists of a phase delector, low —\/
pass lilter, and current controlled oscillator which comprise the basic Output

phase-locked loop, plus an additional low pass filter and quadralure Filter E

E] Oulput

detector enabling delection on in-band signals. The device has a

normally high open collector oulput capable of sinking 100' mA, Ltg‘;’;ﬁ:j]z S::g;mm.. Z] Ground

The input signal is applied to Pin 3 (20 k2 nominal input resistance). Free Datoclor

running frequency is controlled by an RC network at Pins 5 and 6'and Inpul E [_~ i 3—1

can typically reach 500 kMz. A capacitor on Pin 1 serves as the outpul- = [___ Prace Lacked J Timing Reshir
filler and eliminates out-of-band triggering. PLL filtering is accomplished © loop . and Copocess |
with a capacitor on Pin 2; bandwidth and skew are also dependantupon vee E (PLL). 5

the circuilry here. Bandwidthis adjustable from 0% 1o 14% of the center . z
Irequency. Pin 4 is +Vcg (4.75 1o 8V nominal, 10V maximum); Pin 7 is ;
. i

ground; and Pin 8 is open collector putput, pulling low when anin-band  °- Fig. 1
signal triggers the device. o ¥,

B

DEFINITION OF LLM567C PARAMETERS -
CENTER FREQUENCY 1o

fo is the free-running Irequency of the C, controlied oscillator wilh no inpul signal. Itis delermined by resistor R, betwoon #
pins 5 and 6, and capacitor C, Irom pin 6 to ground fo can be approximaled by
. ) i

i

lom . y
TRC,

. e |
where Ry is in ohms and C, is in farads. > . < :

i LARGEST DETECTION BANDWIDTH

The largeét detection bandwidth is the largest fraquency range wilhin which an input signal above the threshold volt.
age will cause a logical zero state al the oulput. The maximum deleclion bandwidth corresponds 10 the lock range of the PLL,

DETECTION BANDWIDTH (BW) . oo

The detection bandwidth is the frequency range cenlered about fo, within which an input signal larger than the threshold
vollage (typically 20mVims) will cause a logic zero state at the oulpul. The detection bandwidth corresponds o the caplurg
range of the PLL and is determined by the low-pass bandwidth filter, The bandwidth of the filler, as a percent of {y, can

'

.

V
BW=1070 |0
{oC2

where V, is the inpul signal in volls, rms, and C, is the capacilance al pin 2 in 4F.

DETECTION BAND SKEW

4
The detection band skew is a measure of how accurately the largest detection band is centered about the center frequency,
lo. INis defined as (Imas +min ~2lo)/lo, Where fma and fma are the frequencies corresponding lo the edges of the deteclion !
band. If necessary, lhe detection band skew can be reduced lo zero by an optionalcentering adjusiment,




i LM567C - + LINEAR INTEGRATED CIRCUIT

PIN DESCRIPTION - - - " :
OUTPUT FILTER — C, (Pin 1) S -

Capaclior C; connected from pin 1 to ground forms a simple low-pass post detection filter lo eliminate spurious oulputs
duo o out-ol-band signals. The time constant of the fi'lu;r can be expressed as T, =R;C;, where Ry (4.7kQ) Is the internal
Impedance at pin 1.

The precise value of C; is not entical for mos! applications. To sliminate the possibility of false triggering by spurious
signals, il is recommended thal C, be = 2 C,, whers C. Is the loop filter capacitance al pin 2. K .

Il the value of C; becomes too large, the turn-on or turn-off time of the output stage will be delayed until the voltage
change across C, reaches the threshold voltage. In cortain applicalions, the delay may be desirable as a means of
suppressing spurious oulputs. Conversely, If the value of C, Is 1oo small, the beat rate at the output of the quadralure delec-
lor may cause a false logic level change at the output. (Pin 8)

The average voltage (during lock) al pin 1 is a lunction of the inband input amplitude in accordance with the given transler
characteristic. R

LOOP FILTER — C, (Pin 2)

Capacitor C, connected from pin 2 to ground serves as a single pole, low-pass filter for the PLL portion of tha | LM567C
The filter Ime constant is given by T, =R,C,, where R, (10 k) is the impedance at pin 2, ! .

The solection of C, is determined by the delection bandwidih requirements. For addilional information see section one
"Definition of LM567C Paramelers”, | : d .

The voltage at pin 2, the phase detector output, Is a linear function of Irequency over the range of 0.95 {0 1.05 fo, with
8 slope of approximately 20 mV/% frequency deviation.

INPUT (Pin 3) : B |~ :

The Input signal is applied to pin 3 through a coupling capacitor. This tgrminal is internally biased at a dc level 2 volts
above ground, and has an Input impedanco level of approximately 20 kQ o . N

TIMING RESISTOR R; AND CAPACITOR C, .(P.ins 5 and 6)

The center lrequency of the decoder s sel by resisioy R, between pins 5 and 6, and capacitor C, frompin 6 to ground,’
s shown In Figure 3. X ' R
Pin 6 is the oscillator squarewave outpul which has a magnitude of approximately Veec — 1.4V and an average dc level
ol Vec/2, A 1 k02 load may be driven from this point. The vollage at pin 6 Is an exponential triangle wavelorm with a peak-’

lo-poak amplitude of 1 volt and an average dc level of Vec/2. Only high impedance loads should be connected to pin 6'
avoid disturbing the temperature stability or duty cycle of the oscillator, 4

LOGIC OUTPUT (Pin 8)

Terminal 8 provides a binary logic output when an Inp'iu signal is present within the pass-band of the decoder. The logic
output is an uncommitted, "'base-collector’ power transistor capablé of switching high current loads. The current level at
tho output is determined by an external load resistor, Ry, connected from pin 8 o the positive supply.

When an in-band signal is present, the output transistor at pin 8 saturates with a colleclor vellage less than 1 volt (typically
0.6V) at tull rated current of 100 mA. il large output vollage swings are needed, R, can be connected lo a supply voltage,
V+, higher than the Vec supply. For safe operation, V+ < 20 volts. +

e et e e e e vt ekl et s, p
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LMse7C. .. LlNEAR lNTEGRATED CIRCUIT |

L

OPERATING INSTRUCTIONS
SELECTION OF EXTERNAL COMPONENTS

A typical connection dnagram lor the LM567C is shown in Figure 3. For most apphcahons lhe loliowing procedure WI||
be sulficien! lor determination of the external componenis R,, Cy, C;, and C;. ~

1. R, and C, should be selecled for the desired cenler frequency by the expression fo=1/R,C). For optimum lemperalure

. stabilily, R, should be selected such that 2k@, and the R,C, product should have sullicient stability over the projectod
" operaling lemperature range.

2. Low-pass capacitor, C;, can be determined from the Bandwidth versus lnpul Signal Amplitude graph of Figuro 7.
One approach is lo select an area ol operation from the graph, and then adjust the input level and value of C, accord-
ingly. Or, if the inpul amplitude variation Is known, the required [oC, product can be found 1o give the desired bandwidih,
Constant bandwidth operation requires V,>200mV rms. Then, as noled 'on the graph, bandwidth will be conlroliod
solely by the {oC; product. -

3. Capacilor C, sels the band edge of the low-pass filler which atlenuales {requencies oulside of the detection band and

, thereby eliminales spurious outputs. If C, is too small, Irequencies adjacen! 1o the deteclion band may swilch the output
stage olf and on al the beal requency, or the outpul may pulse of! and on during the lurn-on transient. a typical
minimum value ol Gy is 2 C,.

Conversely, if Cy is too large, lurn-on and turn-of! of the output sxage will be’ delayed until the vollaga across C; passos
the threshold value,

-PRINCIPLE OF OPERATION

The LM567C is a frequency selectlive tone decoder system based on the phase locked loop (PLL) principle. the systom
is comprised of a phase-locked loop, a quadrature AM delector, a voltage comparator, and an outpul logic driver. The lour
seclions are inlernally interconnecled as shown in Figure 1. ,

When an input tone is present within the pass-band of the circuil, the PLL synchronizes or "locks" on the input signal.
The quadralure deleclor serves as a lock indicator: when the PLL is locked on an input signal, the dc vollage at the output of
the detector is shilted. This dc level shilt is then converted 1o an oulput logic pulse by the amplilier and logic driver. The
logic driver is a "'bare collector’ iransislor stage capable of switching 100 mA loads.

The logic output at pin 8 is normally in a “high" state, unlil a tlone that is within the capture range of the decoder is present
at the jnput. When the decoder is locked on an input signal, the logic output at pin 8 goes to a “low" stale.

The cenler frequency of the detectlor is sel by the lree-running Irequency of the current-controlled oscillator in the PLL.
This free-running [requency, lo, is delermined by the selection of R, and C, connected lo pins 5 and 6, as shown in
Figure 3. The deleclion bandwidlhi is determined by the size ol the PLL liller capaculor C,, and the oulpul response spoed
is controlled by the output filter capacitor, C3

i, \
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APPLICATION CIRCUIT

(8) Touch Tone Decoder
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_ FEATURES

MC1458AC/MC1458C/MC1458|

-

i.'LINEAR INTERGRATED CIRCUIT

DUAL OPERATIONAL AMPLIFIERS

The MC1458 serles Is a dual general purpose operatlonal ampliflér,
The MC1458 serles Is a short circuil protected and require no external
components lor frequency compensation. |
High common mode vollage range and absence of "lalch up" make the
MC1458 Ideal for use as vollage followers, ’

The high galn and wide range of operating voltage provides superiot
performance In Intergrator, summing ampllfier and general'feedback
applications. . B '
1. ' . i

A
e

* Interal frequency compensalion

* Short circult protection Xt
* Large common mode and dlﬂerenllul voltage runge Y
« No latch up ) g
* Low power consumpllon . i AR :

) ' . 0

t

BLOCK DIAGRAM

98P,

ouT1 E.o B Vee - e, ° t Nl
: INT(=) |2 Z' ouT2 N g ( /N \
R S
THOHES 3 IN2(-) ) ;
] LUL&],@JQJML"JLU.EJM
vee [ 5] e e $£ .18
. oYz.z &yfY°

ORDERING INFORMATION

Dovice Packnge | Operation Temporalure
Mriamaon | 80P
s | s "0-+70C
MGi4s0ACD | & SOP
Morsoa | ©OP
worasas. | osi -25~+05°C
Morssealo | & SO
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SCHEMATIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

1 Characteristlc

Value

Power Supply Vollage-
Input Diflerential Voltage -
Input Vollage

0

Slorage Temperature Range

XY
I/-‘ y ¥ ‘

Operating Temperature Range MC1458I

MC1458AC/IC

{218

1 230 .

C 215
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0~4+70
~65 ~4 150
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MC1458AC/MC1458C/M.C1458.I ¢ LINEAR INTERGRATED CIRCUIT

ELECTRICAL CHARACTERISTIdS. gy

L SN L)
i AR

ARl v,y
R S R

y H Vi
Vec= + 15V, Vge= =15V, Ta= 25°C, unless otherwise specified)
N MC1458/MC14581 MC1458C-
Characteristic Symbol Test Condilions Unlt
- Min | Typ |Max| Min | Typ [Max|
Input Offsel Voltage Vio Rs < 10KN 2.0 | 6.0 20 1 10 | mVv
input Olfset Current lio 20 | 200 20 300} nA
Inpul Blas Current la - - 80 | 500 80 |700| nA
Large Signal Voltage Gain Ay Vo= £10V, R > 2.0Kn 20 | 200 20 | 200 vimVv
Input Voltage Range Vicn 12| %13 =11 =13 v
Input Resistance R [ 0310 1.0 M
Common Mode Relection Ratlo| CMRR Rs < 10KN 70 | 90 60 | 90 dB
Power Supply Rejection Rallo | PSRR * Rs< 10K 77 | 90 77 | 90 | d8
Supply Current (Both Amplitler) ls 23 |56 23 8.0 mA
: ERRR T Ru= 10K * 12| £ 14| *11 14
Output Voltage Swing Vour - \
AXINIY R, = 2K A +10| £ 13| +*91%13
Output Short Clreult Current los 20 20 mA
Power Consumption Pe V=0V 70 {170 70 {240 | mA
Transien! Response (Unl(’y Galh) .. H
Rise Time t Vi=20mV, R >2KA,.C, <100pF |- 034 0.3 us
Overshoot © 08 1V,=20mV, Re>2KQ, C < 100pF 15 ! 15 %
Slew Rate * - * SR Vi=10V, R 2 2K0, C, 5 100pF 0.5 0.5 Vius

. ) i ! . ,

. H : ; ; , o
ELECTRICAL CHARACTERISTICS . .
(Vee= + 15V, Vge= = 15V; NOTE 1, unless otherwise specliied) '

“ g - MC1458/MC1458] Mc1as8C -

Characterlstic Symbol | Test Conditlons - Unlt

’ | Min | Typ | Max | Min Typ | Max
Input Ofiset Voltage Vio Rs < 10KN 7.5 12 mv
Input Offset Current ho 300 400 nA
Input Blas Current e 800 1000 | nA
Large Signal Voltage Gain Av  [Vo= 210V, Ry »2.0K| 15 15 VimV
Common Mode Rejection Ralio | CMRR Rs<10K 70 90 70 90 a8
Fower Supply Rejection Ratio | PSAR " Rs<10K 77, | 90 77 | 90 d8
Output Voltags Sul v‘ Ry = 10K £12) 214 £11| =14 v
utput Voltage Swin
P 9 ¢ o R, = 2K 10| £13 +9 [ =13
Inpul Voltage Range Vica ' *12 *12 \

- NOTE 1

MC1458AC/C: 05 Ta<70°C
MC14581: ~25<Ta< +85°C
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. High frequency oscillator
. Low frequency oscillator
. Hysteresis requlator

v

o he . . ¥
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e ‘.‘ n . 1;' ! . ' . N
' / S - , .
. AR AD A =T 7
s KA2410/KA2411., . | ... . LINEAR INTEGRATED CIRCUIT
Tk
o .
. TONE RINGER ) oL
Tho KA2410/KA2411 is a bipolar integrated circuit designed for telephone e ow }
bali roplacement, . . -
|
) t
FUNCTIONS ‘
+ Two osciliators ! ~ ' .
* Output amplifier '
y ¢ Power supply control ¢circuit i
FEATURES . v
* Dosigned for telephone bell replacement : : .
+ Low current drain. . {
' * Small slze ‘MINIDIP* package. - . |
. * Adjustable 2-frequency tone. * ! &~ D ' i
* Adjustable warbling rate. + - - 3
1 * Bulit-In hysteresls prevents false triggering and rotary dial t
‘CHIRPS’ 'v
) * Extonslon tone ringer modules * G \ ,
® . .{ * Mlarms or other alerting devices. ) . 3 ORDERING INFO RMATION
- .| ¢ Extornal triggering or ringer disable (KA2410), Aaal
, * Adjustable lor reduced supply inltiation current (KA2411) |- Device Operating Temperature.
. KA2410N .
. " . L - 45 ~.+65°C |
1 APPLICATION CIRCUIT 1 (KA2410) -- (AgHGN {
3 1 ' . o
,3 ne ] i ) C 8 . ;
O—~{lprvv- . f | P \ .
® 09?; 502& .(
4 v . !
. o\
s L !
. C ,
' s azz,?:
, RING ___:E 10K {
[o O S 9 .
d . " 100K-200K Ghm . )
'
Ra
L ey
. ' 22uF13SV 20v 191K 1% ’
- 4 Cyz= ¥
P . L 80nF 5% ¢
o —&.—_E 5 | |
x LT |
. 165K £1%
: L. ¢c2 ’ ) lea é IQSP i
’. . 0.47uF £ 5% . 4
' . ‘l- . 1300: 8 ohm N
"- . 4
| - |
IS Note: 1.-<Output amplifier \
i..., . i

n LN =
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‘ ABSOLUTE MAXIMUM.RATINGS (T, = 25°C)
|

Characteristic Symbol ' Value Unit

I Supply Voltage . Vee 30 A ..

l Power Dissipation Po . 400 mw 'l
Operaling Tomperature Topr -4510 65 °C .
Storage Temperalure Tuo ~65 1o 150 °C

" ELECTRICAL CHARACTERISTICS (Ta=25°C)
{All voltage referenced to GND unless otherwise specilied) ot v -
Characteristic Symbol Test Conditlon Min. | Typ Max |+ Unlt’
Operaling Supply Voltage Vee 3 : . 29.0 \
Initiation Supply Voltage' Vsi See Fig. 2 17 19 21 A
Initiatlon Supply Current’ ls; . | KA2411-68K-Pin 2to GND 1.4 2.5 4.2 mA
Suslaining Vollage? Vsus See Fig. 2 R ‘9.7 11.0 |, 12.0 v
Sustalning Current? lsus No Load Ve aVsys, Ses Fig. 2° 0.7 .4 L7251 ma
Trigger Vollage® .+ Vin KA2410 Only Vg = 15V 9.0 | 105 | 12.0 v
Trigger Current? - KA2410Only '‘+ L %) C el 200 | 10008 | 7 A
Disable Vollage* Vois KA2410 Only 0.5 \Y
Disable Current* lous KA2410 Only -40 -50 A
g 9 Veg =21V, lg= ~15mA o
' Ofﬂpul Voltage High Vou Pin 6=6V, Pin 7= GND 17.0 19.0 21.0 v
. . Veg =21V, Iy = 15mA
Vol ' ! AT 47 1.6

Output Voliago Low : Vo Pin 6=GND, Pin 76V v
lw (Pin 3) ] Pif 3=6V, Pin 4=GND £ — | 500 | nA
Iin (Pin'7) . 2 Pin 7=6V, Pin 6=GND e - 500 nA |
High Frequency 1 frnn R3=191K, C3=6800pF 461 512 563 Hz
High Frequency 2 fua Ra=191K, Co=6800pF 576 640 704 Hz
Low Frequency fe Rz =165K, Cy =0.47,F 9.0 10 11.0 Mz

NOTE (see elactrical characteristics shesl) *

“a

. Inltiation supply vollage {Vs) is the supply vollage required to starl the
. Suslaining voltage (Vsus) is the supply vollage requirad to maintain oscillatio

lone ringer oscillating. |
!

n,

- Vaois and lois ara the conditions applied lo trigger in to inhibit oscillation for Ve s Vee

L]

1

2

3. Vyaand irp are the conditighs applied lo irigger in 10 slart oscillation for VsussVee 5 Ve
4

5

S e

. Trigger current must be limited 1o this value externally,

I
*

- LINEAR INTEGRATED CIRCUIT [

|
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" KA2410/KA2411

'
[
|

LINEAR INTEGRATED CIRCUIT

|

{ application,

+ rtoslstor R,.

tinger chip.

by an external resistor
le=1/1.203 R,, C,.

incroasing the value of

APPLICATION NOTE | !

The application circuit lllustrates the use of the KA2410/KA2411 devices in typical telephone or extension tone ringer

CIRCUIT CURRENT-SUPPLY VOLTAGE (No Load) ' 3

-
rS
o

4
!

=
o

i (MA), Supply currene
&
0
|

R EUTY S Py SR o ) P '
. vy
18}~ VO A e O R
A4
10 % .
I/ =
os 4 o

2 (] 10 " 0 22 a » 4
Vee (V), Supply volage L

Fig. 2

Tho AC ringer signal vollage appears across the TIP and RING Inputs of the circuit and Is attenuated by capacitor Cy and

C1 also provides isolation from DC voltages (48V) on the exchange line. .
Altor Tull wave rectification by the bridge diode, the wavelorm Is fitered by capacitor C, 1o provide a DG supply for the tone

As this voltage exceeds the Initiation voltage (Vgi),oscillation starts. .
With the components shown, the oulput requency chops between 512 (fm) and 640Hz (Ing) at a 10Hz (f) rate.
" The loudspeaker load is coupled through a 13000 1o 80 transformer. :
The oulput coupling capacitor Cs is required with transformer coupled loads.
' wnhon driving a piezo-ceramic transducer lype load, the coupling Cs and transtormer (13000: 8Q) are not required.
Howovor, a current limiting resistor is required,
Tho low frequency oscillator oscillates at a rate (i) controlled by an external resistor (R2) and capacitor (Cy).
Tho frequency can be determined using the relation I, =1/1.289 R,. C. The high frequency oscillates at a l1, iz controlled

(Rs) and capacitor (C,). The frequency can be determined using the relation fy =1/1504 R,. C,.
{

B

Pin2of jhe KA2411 allows connection of an external resistor Rg,, which Is used to program the slope of the supply cur-
ronl vs supply voltage characleristics (see Fig 4), and hance the supply current up to the iniliation voltage (Vsi). This initia-
tlon voltage remains constant independent of Rs,.

Tho supply current drawn prior lo triggering varies inversaly with Rgy.. decreasing for increasing value of resistance Thus,

Rs, will decreasa the amount of AC ringing.current required to trigger the device. As such, longer

sucridsor loops are possible since less voltage Is,dropped per unit length of loop wire dus to the lower current level, Rg,
can also be used lo compansated for smaller AG coupling capacitors (Cs on Fig 3) (higher impedance) to the line which can
ba used to alter the ringer equivalence number of a tone ringer clrcuit.

The graph In Fig. 4 lilustrates the varlation of supply current with supgly voltage of the KA2411. Three curves are drawn to
show tho varlation of Inltiation current with Rst. Curve B (Rg =6.8K) shows the [V characterlstic for the KA2411 tone ringer.
Curve Als a plot with Rs, <6.8K0 and shows an increase in the current drawn up o the initlation voltage Vsi. The 1V characa
leristic altor Inltlation remains unchanged. Curve G illurates the elfect of increasing RSL above 68K Initiation current decreases
but agaln current alter triggering Is unchanged.

e S e ey
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*APPLICATION CIRCUIT 2 (KA2411) . .
Ct . r/' ! ' N
T o—(jw: At 5600 b
: 0.224F
— i
. Cs } 10Kn
- . < Vot
KA2411 s
AING O—er] xj 2 191K £1% :"; (z;)su,.&s%
4 : >—lM——-| 4 5 2 ’
Rst i: o] | ek -
o+, 8
| C4 zué C2 7 047pF£5% sp .
» $ ‘1ska -
’ ) 13000 80
N [
-. . I R I Fig. 3 p 'y ¢
=~ : ) A% \
i * LINEAR INTEGRATED CIRCUIT ' ’ h
i ) = il
i .. KA2411 Supply Current (No Load) Vs. Supply Voltage, .
. ™ R ' \ : ' ' ' ‘ \
oo |
! [ N Ry o ' ,.. € ' .
) . . ‘
' 4 + N 75 : :- i - " - N -
p ) e afeaefee berd —pefen
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1 ey : 4 A) P < S0 4 f= 4(2 T " v
| S D EENEER 1 n s n bR
. , T 7o [0S O B DY N
R ( ‘ . i |- 2:;?:4_%(? 4 lﬁ' - RN I I Y
A - : e e o o 4
€y 15| ~{— 2 -t ofe =) Jlm {
‘:‘ i o ¢ M - ! |' AR 1
§ Vo : "0 Al Ci- !
i eoat N N 2 0 10 14 18 2 EL | V) *
! Supply Voltege (V) ! i
; |
i
§ ” - ) N

-




' o
——— - e Le

KA2410/KA2411

. hY

' LINEAR INTEGRATED CIRCUIT
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PeTe

R R

Pin2

| G
Le®]

I

EQUIVALENT CIRCUIT
1(Pin 2 Input)

KA2410

Fig. 5

‘

.- INHIBITING OSCILLATION

+Vee

—{]

——-{1 8 .
- —~——p
z ) 1. O
KA2410 =T KA2410
3 8 Ri 3 - 6
B, B P g
' |
4 5
‘ , [ :
f VD
| i
! O0<Vp<0.5v
v _: vovi
b 10 & ———— 2 40,
Al A
Fig. 6

PROGRAMMING THE KA2410 INITIATION SUPPLY VOLTAGE ‘

{

+Vee

R

vT

;‘VVV__'i 2
Re KA2410
. -

[1fe]

20K ohm<Re<

Vee-11.5
Mohm

Fig. 7

o) ST

Vsi

KA2410

VStaVT +VZ +20RE
{RE in M)

Fig. 8
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Thasu monollthic- TTl. rolrlggorablé mono tablo muluvlbrntors len-&
“iure detriggoring Irom gatod low lovol-active {A) and hloh-lovol-
active (8) Inputs,. and also provlde soverrlding diroct cloar ‘Inputs,
Complomon\ary oulputs aro provided. A full fan-out 1010 normal.
+ 1z0d Serloa 54/74 Ioads Is availablo from oach of;the putputs a lho,
How loglc levol, ond n'the htqh leval sla(e. 0, lan-oul ol 20 Is'avall.
¥ able.s ‘Tho -relrlgger capabiiity, slmpllllesdho gonoration of. output, t ¥
. pulsos of, oxlromely long duratlon; By triggoring the input belore the 3
.oulpul pulse is terminatad, .\ho’output pulse may be extendod. Tho |
‘ovorrldlng cloar. cnpabmly pormlla any oulput pulse to bo Stormi.
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COMPONENT LISTS (Contd.)

Resistor

Ri1,R2,R3,Rz23 20k
R4 ,R27,R28,R29 1k
R5 ,R8 ,R19 5k
Rs ,R7 68
R9 ,R13,R16,R17 600
Rio . 4,7k
Ri1,R12,R15,Rzs 10k
Rig '. 6.8k
Ris 560
R2o 4 ~120k
R21 150k
R22 ) 180k
Rz 100k
Rzs ' iM

Potentiometor

RV1 ,RV3 ,RV5 ,RVs ,RVyg 50k
RVz ,RVs ,RVs 20k
RV7 : 10k

RVio 100k
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Capacitor
C1,C5,C9,C19°
C2,C6,C10,Cz22
C3,C7,Ci11
C4,Cs8,C12,C1s
Cia,Ci14

Cis

Cie,C17

Cz2o

Cz1

Cz3

Czs5,C26
C27,Cz23

Cz4,C29

Transistor
TR1 ,TR2

Integrators

IC:1,ICs
ICs

ICs

ICs

ICq

ICs

ICs
IC1o0

ICi11

0.47 uF 50v,

0.1 uF 50v,.

r
1 w73)wnq

1 uF 50v,

2.2 uF 50v.

3.3 uF 50v Bipolar

0.1 uF or 0.68 uf 50v,
1 uF 250v,

0.22 uF 50v, "
0.0068 uF'50v,

220 uF 16v,

2200 uF 16v.

220 uF 16 v,

470 uF 16v,

25C 1061

NE567N
74LS02
741874
74LS00
MC1458
ML8204
4093
74L5125

7805

1o oy
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Diode
Di1,Ds3
D2

D4 ,D11

Zener Diode
ZD1

ZD2 ,ZD3

Relay
RLi1, RL2

Transformer

T1

B2

IN4001
LED (Light Emitting Diode)

IN4007

29v, or 30v. 1w,

12v., lw.

12VDC 2 Contact

Matching Transformer

Power Transformer 12-0-12
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