CIRCUIT DESCRIPTION

7

CHANGES

B.

CD-98148-01
ISSUE 4B
APPENDIX 3D

DWG ISSUE 18D
DISTN CODE 1N37

COMMON SYSTEMS
"TOUCH-TONE®" CALLING
RECEIVING CIRCUIT

Changes in Apparatus (Components)

B.1

Superseded

All KS-13490,L1
Resistors

Resistor R9
CPS1l, Sheet Jl
KS-13491,L1,
2000 ohms

Resistor RS
CPS2, Sheet J2
KS-13492,L1,
2700 ohms

Resistor R17
CPS5, Sheet J5
KS=-13492,L1,
8§20 ohms

Resistor R1l4
CPS5, Sheet J§
KS-20810,L1A,
10,400 ohms
Option 20

Capacitor C4
CPS1, Sheet J1
KS-13814,L8,
.005 UF -

Capacitor C6
CPS2, Sheet J2
KS-13814,L3,
.05 UF

Superseded By

KS=20810,L1A
Resistors

Resistor R9
CPSl, Sheet J1
KS-20289,L6C,
2000 ohms

Resistor RS
CPS2, Sheet J2
KS-20289,L6¢C,
2740 ohms

Resistor R1l7
CPS5, Sheet J5
KS-20289,L6C,
825 ohms

Resistor R14
CPS5, Sheet JS.
KS-20810,L14,
10,500 ohms
Option 20

Capacitor C4
CPS1l, Sheet Jl
KS-13814,18,
.005 or 570 AB,
.00511 UF

Capacitor C6
CPS2, Sheet J2
KS-13814,L8,
.05 or S70 GN,
.0%811 UF

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 4131-MS-EGS

NOTICE

This document Is either
ATAT - Proprietary, or WESTERN

ELECTRIC - Proprietary
Pursuant to Judge Greene's Order of August 5, 1983,
beginning on January 1. 1984, ATAT wiil ceass to use
‘Beil” and the Beit symboi. with the exceptions as set
forth in that Order. Pursuant thersto, any reference to
‘BELL” and/or the BELL symboj in this document is here~ .
by deleted and “expunged”.
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TYPE A3

Superseded Superseded By
Capacitors Cl, C3 Capacltors Cl, C3
CPS3A, B, C, D, CPS3A, B, C, D,
Sheet J3 Sheet J3 !
KS-13814,L8, KS-13814,L3,
.0085 UF .005 or 570 AB,
.00511 UF
Capacitor Cl Capacitor C1l
CPS4, Sheet JU CP34, 3heet JU
KS=-13814,L38, XS-13814,L8,
.005 UF .00% or 570 GN,
.00511 U?
D. Descrintion of Chances .

D.1 The code of all KS-13450,11, XS-13431,
Ll and KS-13492,L1 resistors is
changed for cost reduction purposes.

D.2 The wvalue of R14, CPSS, is changsd for
cost reductlion purpcses.

D.3 The code of all KS-13814,L8 capacitors
is changed for cost reduction pur-
poses.

D.4 The apove changes resquired some minor
component value changes.

F. Changes in CD Section III

F.1 Add the following to 4.
CIRCUITS:

CONNECTING

4.05 Traffic Marnagement Systems

(a) Signal Converter/Allctter Circuics -
SD=3B024-01.
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CIRCUIT DESCRIPTION

CHANGES

B. Changes in Apparatus

B.l Superseded

Diode CR1,2,3
Sheet J1, 446C
Option R

Diocde CRS
Sheet J5, H46T
Option R

Diode CR2,3
Sheet J6, U4u6B
Qption R

Diocde CRS
Sheet J6, 446M
Option R

Dicde CR6
Sheet J6, 446T
Option R

Capacitor C2
Sheet J2,

KS=20300 25,0.0922
or 594G,0.00215%

dption ZA

CD-98148-01
ISSUE 4B
APPENDIX 2B
DWG ISSUE 17B
DISTN CODE 1N99

COMMON SYSTEMS

"TOUCH=TON CALLING
RECEIVING CIRCUIT
TYPE A3
B.2 Added

Components :

Diode CR2
Superseded By Sheet Bl, 533J

Option 2Y

Diode CR1,2,3
Sheet J1, 803E
Option R

Diode CRS
Sheet J5, 808E
Option R

Diode CR2,3
Sheet J6, 808B
Option R

Diode CRS
Sheet 'J6, 808AB
Option R

Diocde CR6
Sheet J6§, 808E
Option R

Capacitor C2

Sheet J2,

KES=20300 L5,0.0022
or 594G,0.00215 or
KS=20977 L5,0.0022
Option 2A

3ELL TELEPHONE LABORATORIES, INCORPCRATED

DEPT 4131-MS-EGS

Printed in TU.S.A.

D. Description of Changes

D.1 The code of all 446-type diodes is
changed on a cost reduction basis.

D.2 A diode is added in serles with the

-48 volt supply to prevent positive
voltage spikes from entering and damaging
the receiver in the 701 P3X applicatiocn only.

D.3 Circuit Note 111 is added.
D.4 Diode CR2, Sheet Bl, is specified as
a UUSK diode, but is changed to a

5337 dicde on a line-out.basis for cost
reduction purposes.

P. Changes in CD Section Tl

P.1 2.0l ts deleted. Test Poilnts are
deleted on issue 16D.

o
L4
®



CIRCUIT DESCRIPTION

CHANGES

B.

CD-98148-01
ISSUE 4B
APPENDIX 1D
DWG ISSUE 16D

COMMON SYSTEMS
"TOUCH-TONE ®"' CALLING
RECEIVING CIRCUIT

Changes in Apparatus (Components)

B.1

B.2

B.3

Superseded

Superseded By

All 221A and 237A KsS-20810,L1A

Reaistors

Capacitor C3,
Sheet J1, 5424,
Option ZR

. Capacitors C1
and C5, .
Sheet J6, 542N,
Option IR

Circuit Pack B89,
Sheet J§, Output
Timer,

Option ZV

Added

Resistor R29,

Resistors

Capacitor C3,
Sheet J1, S7SE,
Option 28

- Capacitors Cl

and CS,
Sheet Jss 575?,
Option IS

Circuit Pack B26,
Sheet J6§, Output
Timer,

Option W

Sheet J5, KS-20810,L1A,

10,000 Ohms,
Option 2T

Removed

Resistors:

R13, Sheet J1;
R12, R13, Sheet J2;

R17, R18, R19, Sheet J3;

R17, R19, Sheet Ji;
R26, R27, Sheet JS;
R19, R20, Sheet J§;

KS-13490,L2, 1000 Ohms,

Option ZU

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 4131-MS-EGS

TYPE A3

D. Description of Changes

D,1 The code of all 221A and all 237A
resistors is changed on a cost .
reduction basis.

D.2 The code of three capacitors 1is
changed on a cost reduction basis.

D.3 Resistor R29, sheet J5, has been added
to lower the high input impedance of

Ql, thereby reducing the effect of battery

noise on signal timer operatlon.

D.4 All test points and assoclated
protective resistors are removed on 2
cost reduction basis.

D.5 A =30 volt lead has been brought out

to pin 7 of the B1l9 circult pack
connector to facilitate manufacturing
testing.

D.6 The use of the B9 circult pack in
this receiving circuit has been

discontinued. A modified BS circuit

pack, coded B26, has been substituted.

D.7 Circult Note 111 has been added.

Printed in U.S.A. 1 Page



CIRCUIT DESCRIPTION

CD-98 148-01
ISSUE &3
DWG 1ISSUE 1S3

COMMON SYSTENMS
»roucE~-TONED » CALLING
RECEIVING CIRCUIT
TYPE A)

s
<
§

RECEIVER QUTHFOT

1.01 This circuit is used ¢to receive
woice-frequenry TOOCH-TONE signals from a
customer telephbone set, recognize what
{requencies are present, and coanvert the
received frequencies to dc signals which are
passed to the associated register, sender, or
converter circuit for traaslation and
storage.

1.02 7The receiving circuit must offer a
high degree of protection against false
operation by voice-frequency components

Printed in U.S.A.
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contained in speech or noise picked up by the
telephone transaitter.

22 ENVIRORMENT

2.01 The receiving circuit is used in
combimation ‘'with a register, seader, or
converter to provide for reception of either
conventional dial ©pulses or TOUCH-TONE
signals. The input to the receiving circuftc
is bridged across the input to the dial pulse
receiving equipaent. In order not to
interfere with dial pulsing the receiving
circuit input impedance is high at all
frequencies.

2.02 The output leads of the channel
circuits are normally connected to dry reed
relays such as the 295A in the connecting
circuit. If, however, there are output
leads, including the STR, which are equipped
in the receiver and not used in the
coanecting circuit, they must be terminated
in a 2000-cha 35 percent 2-wvatt resiscor in
the connecting circuit. This requirement {s
covered by Circuit Note 107 on the drawing.

da SIGEALLNG COOL

3.0t The signaling code used for TOUCH-~
TOME dialing is known as the & by ] code. It
conaists of two groups Oof frequencies: a low
group of four frequencies ranging from 697 to
981 Hz and a high group of three frequencies
ranging from 1209 to 1477 Hz. Provision s
sade for the future addition of a fourth
frequency, 1633 Hz, in the high group. A
digital -signal consists of one frequency in
the low group and one frequency in the high
group. Thus, the & Dby 3 code provides 12
frequency cambinations and expansion to a &
by § code will provide 16 combinations.

SECTION 11 - DETALLID QESCRIPTION
l._INRUT CIRCUXTIRX

1.01 The two signaling frequencies pass
through an input amplifier circuit which
provides a high iaput bridging iapedance, a
low output impedance, and high pass filtaring
to attenuate loagitudinally induced power
frequencies. The filter also attenvates a
pew nonintarfering dial tone. The principal
components of this dial tone are at 350 and
840 Hs.

As IREQUENCY SEPARATION

2.07 The two signaling frequencies are
then separated by a network containing two
band elimination filters. The filtar which
serves the low group frequency dJdetectors
rejects only the high group frequencies and
passes the remainder of the voice-frequency
band., Similarly, the filter serving the high

Page t
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group detectors rejects only the low group
frequencies. As will be s®een later, the
reason for using this type of frequency
separation is to provide protection against
simulaction of digits by speech Or noise.

L...LI.HI.‘Z".I.EQ

3.0 After separation by the band
elimination filters, each signaling frequency
passes through a limiter circuit. The output
of each 1limiter 1is a square wave of fixed

amplitude, whose transitions occur at the
zero voltage crossings of the incoming ac
signal. - Thus, with a pure signaling
frequency at a limiter input, the limiter

output will contain the fundamental plus the
odd harmonics of the signaling frequency lt a
caretully controlled amplitude.

8. FREQUENCY RECOGNITION AND DETECTION

4,01 The limitexr outputs each go to a
group of series~tund>d circuits used for
recognition of the sicnaling frequencies,
Each tuned circuit output connects to a
detector circuit wvhich operates when the
tuned circuit is exposed to a frequency at or
near its resonant frequency.

22 CHANNEL BANDWIDTH
5.01 Because the limiter has a
standardized output amplitude, the tuned

circuit frequency response will be a curwve of
fixed amplitude with its peak near the
resonant frequency. The operatina threshold
levels of the detectOors are set about 2 4B
below the peak of the tuned circuit response
curves. The intersections of the detector
threshold level with a tuned circuit response
curve mark the bounds of detector operating
bandwidth,

€. _VALIDITY CHECK AND SIGNAL TIMING

6.01 The detector circuits ia each group
cannect to a checking circuit used to verify
the operation of one and only one detector in
each group. To ttrovide added protection
against digit simulation, the receiver does
not deliver output signals as soon as this
, check is satisfied, but instead requires the
validity check to persist uninterrupted for
an interval of approximately 21 ms. This
check and tiaing functiocn is performed by the
signal timer circuit. If the validity check
fails, the signal timer is recycled and must
start its timing cycle over again. If a
valid signal persists for the required period
of time, the signal timer runs cut and turns
on a transistor which (a) delivers a signal
on the STR lead for control of tbe steering
eircuit in the register, sender, or

converter, and (b) triggers the output timer
cixcuit.:

6.02 - Should the wvalid input signal
persist after the conclusion of the cutput
timing interval, the steering output is
locked up, ard will not release until about
20 ms after the conclusion of the input

Fage 2

tones. This lockup is provided to prevent
short breakups of the input from recycling
the receiver outputs, This slow release
lockup action does not becowe effective until
about 10 ms after the end of the output timer
interval in order to prevent it from
operating on short input signals and possibly
affecting the overall receiver cycle time.

1. _OQOUTPUT TIMER

7.01 The output timer circuit remains
operated for about 45 ms and while operated
(a) enables the channel output transistors,
and (b) activates a lockout circuit which
prevents operation of detectors other than
the two already operated.

2 PO AGES

8.01 When the channel output transistors
are enabled, the ¢&two output tIansistors
corresponding to the operated detectors are
turned on by the detectors and energize the
corresponding channel relays in the register,
sender, or converter circuit. As long as the
channel output stages are enabled by the
output timer, the operated stages remain
locked in by means of a positive feedback

circuit from the collector of each output
stage to the base of the corresponding
detector.

8.02 At the end of the output tiaing
interval, the channel output sStages are
disabled and turned off, releasing the
corresponding relays in the register, sender,
or converter. If an input signal is still
Fresent, the operated detectors remain
operated for the Juration of the signal and
hold the steering circuit energized through
the siqnal timing circuit.

9. PROTECTJON AGAINST DIGIT SIMULATION BY
EIMITER SUAKD ACTION
9.01 The following describes what
happens wnen <=he receiver is exposed ¢to
speech. Assune the speech contains two

frequencies capable of simulating a TOUCH-
TONE digic. It will also contain other
frequency components. Since the band
elimination filters reject a relatively small
portion of the voicepand, each limiter will
be exposed to a sxgnal&ng frequency component
plus other components in the voiceband. The
nature of limiters is such that if there is
an interfering frequency at the input whose
amplitude is comparadle to a signaling
frequency component, the amplitude of the
signaling component at the limiter output is
decreased below its normal value. Since the
detector threshold level is set hagh on the
tuned circuit response curve, the amplitude
reducing effect produced by interfering
frequencies either reduces detector bandwidth
or Af the interfering frequencies are strong

enough, prevents detector response to a
signaling component. In this manner the
combination 0f band elimination filters,

limiters,
detectors

tuned circuits, and high threshold
provides an effective wmeans of
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protecting against digit simulation. This
principle is knowa as lixiter guazd actioa.

SECTION III = RETERENCY DATA
Y. _VORRING LINITS
RECEIVER OUTPUT

1.01 The 1load connected tO <receiver
cutput leads 1GY, 1G22, 1G), LG8, BGY, RG2,
BG3, BGS, and STR shall have a minimum of 472

chms and & maxioum of 2860 ohms resistance to
-468 volts.

au PUNCTIONAL DESIGNATIONS
2.01 ZTest Posty:
Resigpation Heaning
cxn Check high group detectors
CKL Check low group decectors
] Detector -control
Gro Sround .
BO cm:,;ut of high group limiter
Bi, B2, B3, Ba Bagh group detec=:=r outputs
. Yo 2, J,and §, respectively
3 output of low group u.ual-
L1, 12, L3, L8 Low group detector outputs
: 1o 20 3, and &, respectively
coT cutpat of input asplifier
Ring input
o) Steering output
T T1p iapuc
=22 Derived -22 volt supply tu"
operating output relays
=28 Derived ~-28 volt supply for
inpot amplifier and limiters
=30 2:2:06 =30 volts for sigmal
-8 =48 wvolt supply
2.02 pNetworksy:
Resignaticn Beanlng
srr Band elimination filters
d._IONCTIONS

3.01 To receive sultifrequency signals
from a customsz TOUCE-TONE telephone set and
t0 convart the received tone signals'into de
~mtpucs sujitable for translation and
rejisctration by an originating register,
sander, O coaverter circuie,

3.02 ToO offer a sufficiently high 4input
ispedance to permit bridging the receiver
across the tip and ring conductors of dial
pulse receiving equipment without adversely
affecting the transaission Or reception of
rotary dial pulses or other signals.

3.03 To respond to valid TOUCE-TONE
signals whose duration is greater than 80 as,
“whose cyclic tise is no less than 83 as, and
whose interpulse intarval is at least 80 as.

3.08 To Qeliver dc output signals on
digital 1leads (one lead for each of the
signaling frequencies) whose duration is held
close to 45 as, regardless of 4input signal
duration, by providing output memory and
tining.

3.05 7o deliver a steering output signal
which resains on as long as either digital
outputs are present Oor an incoaing signal is

present.

3.06 To provide ample power On the
digital and steering outputs to operate 295A
dry reed relays or the equivalent.

3.07 To tolerate a wvariation in the

received signaling frequencies of 1.5
percent about their noainal value.
3.08 To zespond ¢o valid TOOCH-TONE

signals whose individual signaling frequency
amplitude is less than 2.0 volts zms but
greater than 0.12 volt ras at the receiver
input. The ratio of the amplitude of the two
signaling frequencies shall not be Jgreater
than 1.6 to 1.0,

3.09 To be able to differentiate between
valid TOUCH-TONE signals and speech Orf no.ise
wvithout —resorting ¢to special out-of-band
signals. -

3.10 To provide protection against false

operation on speech Oor noise by the following
asans:

(a)
(®)
(e)

Limiter guard actiom.
Past acting detectors.

A signal validity check requiring the
operation of one and only one datector
in each of the two signaling groups.

A fast recycling timer which forces a
valid looking signal to persist
aninterrupted fOor a required time
intarval before output signals arze
delivered.

(L))

() Close control of channel bandwidth.

(£) Wegative feedback in limiters ¢to
provide control of liaiter sensitivity
and squalization.

Signal timer lockup to prevent short
breskups 4in the input signals due to

9
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noise from <zecycling the receiver
cutputs.
3.11 By weans of band elimimtion

filters which separate the two frequencies
into their respective groups, and bhigh gain
liniters, to provide for the reception of

input signals whose asplitudes may vary over

a8 wide range and whose two frequencies may
differ oonsiderably from each
zelative amplitude.

3.12 7o be able to receive sigmals in
the presence of dial tone. .

3.13 70 tolerate and be unresponsive ¢o
high amplitude voltage transients resulting
from dial pulses, line surges, etc.

J.ﬁ To operate satisfactorily over an
ambient teaperature range of 32 to 120°7,

&, CONNECTING CIRCOITS
8,01 Crossbar ‘"‘- wo.- 1.

(a) Pushbutton Calling Signal ¢to Plal
Pulse Converter Circuit - SD-26184~01,

8.02 Crossbar System No. S
(a) Originating Register Circuig,

Pulsing,
26080~-01.

Dial
and Pushbutton Calling - SD-

8,03 Panel Systes

(a} Pushbutton Calling Signal ¢o Dial
Pulse Converter Circuit - $-21976-01.

4.08 Step-by-Step System

BELL TELZFBONE LABORATORIES, INCORPORATED

CEPT &1)1=NS-EGS

Page L]

other 4n

"(a) Pushbutton Calling Signal to  Dial
Pulse Converter Circuit - 8D-32328-01.

(b) Step-by-Step Common control
originating Register Ooutpulsing
Control Circuit for  Step~by-Step

Common ©Control Circuit - 3D-32351-0%,.

System

{c) TOUCE-TONE
32352-01.

(4) Crossbar Systems Wo. S Reverting call
frunk Circuit = ED-26069-01.

Converter Circuit - SD-

(e) Crossbar Systems WNo. S Conference
Trunk Circuits -~ 8D-27635-01.

S, NANUPACTURING TESTING REDOIREMENTS
5.0 The manufacturing testing

gequirements are covered in X=77090.

6. TAKING POUIPMENT OCT OF SERVICE

6.0V
eircuic.

BECTION IV = REASONS POR REISSUL
D.__Descriction of Changes

0.1 The -48 volt control office battery
(option TP) has been changed to =88 volt calk

battery (option 20) Zfor central office
applications.

See TEOS information for connecting

£.2 Circuit Note 101 has been @0dified.

D.) Circuit Notes 109 and 110 have
added.

been
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