CIRCUIT DESCRIPTION

CD-3BL04=-01
ISSUE 1

WG ISSUE 1
DISTN CODE 7T11

5 ELECTRONIC SWITCHING SYSTEMS
NO. 3
MULTIFREQUENCY TRANSMITTER
CIRCUIT

TRAELE OF CONTENTS PAGE are used to transwmit the directory number
of a customer to distant central offices
SECTION I - GENERAL DESCRIPTICN. . . . 1 over a trunk circuit. In addition this
circuit checks the continunity of trunks and
1: " PUFPOSE OF CIRQUIT . o s-s 5 ls-e = 1 will observe battery-reversal start-pulsing
. signals from the MF receiver of a distance

2. GENEPAL CESCRIPTION OF OPFRATION . 1 office.

. 2. GENERAL DESCRIPTIOV OF OPERATION
SECTION II - CTETAILED DESCRIPTION. . . 1

2.01  When a call is to terminate in a
J. GEFFFAL LCESCPIPTION. . . « o =« o & 1 distant office, that office pmust be sent
the called naumber so that it can complete
L2 SIGHALING COPE « ». 6" e o o o o o« & - the call, An M™ Transmitter is the circuit
that sends the called number in the form of
3 ix E it el AR IR R 2 tone signals to the distant office. Aafter
the calling customer has dialed the called
SEQUENCES OF CPERATION . . & 4 .+ 3 number and the processor has determined
that the call is to another cffice, the
4 b R A i e g it 3 processor locates an  idle MF transmitter

IOOP TFUNFS. o « 2 o « o o s o =
FEM TRUNKS v '« s o o s o o o ¢ &
TEST LOWER-FREQUENCY OSCILLATOR.
TEST HIGHEP-FPEQUENCY OSCILIATOR

« o8 »
Uil e

SECTION IIT - DEFERENCE DATZ . . . . .

W

i RK e iy Pl e SRR e e T 5
2.  FUNCTIONAL DESIGNATTONS. . + + » . S
3 oy STt e W R A e 5
e N c e e 5

8. EIZPM INFOPMATION. . & .+ & « «'s 5
7 TARI IPMENT
F E - - - - - - - - - - 5
SECTION T - GENERPL DESCRIPTICN
1. PUSPOSE OF CIPCIIT
1.M* This circuit jenerates
voice-£freguency siagnals in the

multifrequency (MF) code. These signals

and connects it ¢to the appropriate trunk
circuit wvia a network path through a
bypassed junctor. The trunk circuit will
then send a seizure (start) signal to the
distant office. The distant cffice will
connect an. idle MF receiver tc the ¢trunk
and the MF ¢transmitter will detect the
connection with the centinuity scan point.
when the distant office is ready to receive
digits, the MF Treceiver will send a
wink (reverse battery) signal which will be
detected by the polarity scan point. The
processor will then operate the appropriate
tone-select relays and the check relay to
send the digits to the distant office. To
verify that a digit was sent, the processor
monitors +the 2-of-8 checks/digit-transmit
scan point. BRfter all digits have been
sent, the processor idles the MF
transmitter and releases it.

SECTION IT - DETAILED DESCRIPTION
1: GENEPAL DESCRIPTI

1.07 MF signaling uses one group of six
frequencies in the speech band (700, 200,
1103, 12308, 1507, and 1700 Hz). PR valid
MT signal consists of exactly two of these
six frequencies. This signaling code is
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known as the 2-cut-of-6 code. There are .
only 1% valid combinations, which can be TABLE A ~
used as digits or other signals.
M® 2-0UT-OF-6 CODE
1.02 when a call is to a distant
office, the rprocessor will 1locate and

L] R j L}
ccnnect an  idle MT ¢transmitter to the { FREQUENCIES | MEERNING |
acpropriate trunk circuit wvia a network | HZ | |
path through Eypassed djunctor. This F $ 4
cennection will then cause the trunk | 700, 900 | 1 1
circuit tc send a seizure (start) signal to 1 700, 1162 P i o o 1
the distant office. 1 709, 1300 | L 1

1 700, 1500 I 7 I
1.M . The prccessor will scan the 1 700, 1700 s DT S
continuity scan point of the ™rF transmitter | 949, 11C0 1 3 | n
to . verify the +trunk connection. The | 900, 1300 | 5 1
processor will now scan the polarity scan I 08, 15090 1 a I
pcint of the MT trapsmitter for a i 900, 1709 1 sSTP 1
start-pulsing signal from the MFT receiver I 1100, 1300 | € 1
when the receiver is ready to receive {1190, 1500 I 9 |
digits. { 1100, 17GO KR Ry
: 1 1300, 1500 1 0 i
1.4 When the M® transmitter receives a 1° 1300, 1700 | -ST2P 1
wink sigral, the processor operates the | 1500, 1700 1 ST {
L L J

acrropriate two of the six tone-select
relays to cornect taps on two oscillator
ccils corresronding to the two freguencies

that are to ke sent as the MF signal. To Note: CC = Coin collect

verify that cnly two ¢f the six tone~-select C® = Coin return

relays are orerated, a relay logic circuit R = Rering or ringback
{2-0f-6 check) will operate a relay to KP = ¥eypulse

allow the cscillators to be started when ST = Start [=1 + Coin for
only +wo tone-select relays are operated. TSP (s) ], [normal  trank
The rrocessor will then operate the check start]

relay to start the oscillatcrs ané sené the §TP. = Start ([=( + Coin for
MT signal. The crocessor will scan the TSP (s) ]

2-0f-6 check/tone-transmit scan point to ST2P = Start [=1 + NonCoin for
verify that the signal was sent. The TSP (s) ]

processor will operate and release the six ST3P = Start [=9 + Noncoin for
tone-select relays and the check relay to TSP{s)]

send the MF signals which ccrrespond to the
digits being sent.

contact, in  series with the coil to

2. SIGHALING COEE initially provide rapid operate. This
arrangement also limits the maximumr current
2.17 ' The relationship between digits through the distrikute point when the relay
and other signals and the MF signaling is operated. 2 diode is connected from the
frequencies in the 2-of-6 signaling code is distribute point to -48 volts to limit the
shown in Z“akle 3. transient wvoltage spike when the relay is
released and to dissipate the relay-coil
3, CPNTPAL OF CIPCIIT energy when released. The ancde of the
dicde is connected to -t8 volts.
3.717° The ¥F transmitter has eight state
relays, S7(2) through CK(H), which are 3.03 Pelay CR(H), driven Ly -U88 wvolts,
controlled by the  distributor ' circuit. has a 4307-ohm resistor in series with the
Relays S7(*) thrcugh S$'7(T) provids tone coil to 1limit the maximam current through
select, relay T(G) provides a test state, the distribute point when the relay is
and relay CX(H) provides the tone operated. This relay is a wmercury type
start/stop centrol, The processor designed for speed of operaticn without a
determines the state required and, via tne relay contact around the resistcr. A dicde
perirharal deccder circuit, operates the is connected from the distrikute point to
arcropriate relays. -8 volts to 1limit the transient voltage
spike when the relay is released and to
3.r2 Pelays sS7(a) through T(G), driven dissipate the relay-coil energy when
by -4R yolts, each have a 1000-ohm released. The anode of the diode is
resistor, in parallel with one break connected to -42 wolts.

hd
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the higher five frequencies
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3.04 The MT transmitter - states are
shown in Takle B and Table C.

3./5 Pelays will -be referred to by

their functional names and/or their

distrikutcr triplet nare. Binary

representation of relays is: :
CE-.T 877 815 7813 811 89 .57

H ed F E { C B B
1 1 1 1 1 = 1 1

3.f6 When the MT transmitter is in the
idle state, all relays are released and no
tone is sent. Operating any two of
relays 57 (3) through $17(F) and relay CK(H)
will send an MF signal. Cperating relays

S17(F) , T{G), and relays S7(2)
through S15(F) will send the lower five
frequencies from the lower-frequency
oscillator. Operating relays S7(3), T(G),

and relays S9(B) through S17(F) will send
from the

higher-frequency oscillator.
SEQUENCES OF OPTRATION

3.f7 Tatle D shows the typical state
sequences cf this circuit. See
BSP 223-151-1C5 for more details.

3.78 The norwal return to idle may be
bypassed during extremely heavy traffic.
The orly requirement is that relay CK (H)
must ke idled tefore the circuit is
released.

TABLE B

TPRANSMITTER STATES - TONES

T

l°7(‘)ls°(9315’1(C?lS13(’i!STS(“}[S11(“1|

l’COHzI“OOHzi11GOHzI130052[1‘00&2{17OOBZI

TRANSMITTEF STATES - CCNTROL

| RELAYS | STATE |
F { 1
1T (G) CE (") 587. 8517 I
L 1 1
Ls L]
|0 Soe N iR o ZAle |
F + 3
bR 1 0 Q0 |MF Tone out|
L 1 1
) h i T
| P LA n 1  |Test lower |
I jfreq osc |

| 1 1
4 T L
L2t 1 1 8 |Test higher|
1

{freq osc |
L
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4. CIPCUIT OPERATION
LOCF TRUNKS

4.01 After an MF transmitter is
connected to a trumk circuit, the processor
will monitor the MF contimiity scan
point (SC0) for continuity Letween the
MT transmitter and the trunk circuit. If
continuity is not satisfied after a timed
interval, the processor will connect the
MT transmitter to a different trunk and/or
connect a different MF transmitter to the
trunk. b

4.02 After SC0° operates, the processor

will monitor the MF polarity scan
point (SC1) for a wink (start-pulsing
reverse-battery) signal from the
MF receiver. SC1 with diodes CR1 and CR2
will operate when tip and ring are
connected to -48 volts and ground
respectively. While waiting for the wink
signal, the processor will operate
relay H(CEK) to force the 2-of-6

check/tone~-transmit  scan point sScC2 to
operate so that it can ke verified that it
will operate if a 2-of-f-check failure or
failure to tone transmit cccurs.

4,03 when the wink signal is received,
the distant office is ready to receive the
MF signals. The processor will operate
tone-select relays S11(C) . and 317 (%) to
configure the tone oscillators to send the
keypulse signal. Two LC tone oscillators
(Q1 and Q2) generate the MF signals. The
two tones are added together aréd amplified
in mixer/amplifier circuit (03) -and are
transformer coupled to the tip and ring for
a balanced  signal for transmwission. The
MF signals are comprised of two different
tone  freguencies and the oscillators are
designed (with appropriate relay contacts)
such that Q1 will «generate the lower
frequency (702, 269, 11C0, 1300,
or 1509 Hz) and Q2 will generate the higher
frequency {300, 1100, 1300, 1500,
or 1700 Hz). A fixed capacitcr (C1 and C2)
is provided and it is switched via relay
contacts - to  an appropriate - tagp on . the
inductor (L1 and 1L2) to vary the frequency

of the 1C oscillators. These relay
contacts frelays S7(2) through Si17(F) ] are
arranged such that the capaciter is kept
charged through the break contacts to
provide immediate oscillations when - the

circuit is operated.

3.0 2 relay logic circuit (comprised
of contacts of each of the six tone-select
relays) checks that two.  out of the six
relays are operated when a M® signal is to
be sent, When only two select relay are
operated, relay K- operates, thus allowing
the +tone oscillators to oOrerate. Y, o
relay X is not operated, the tone
oscillators are inhikited frcr operating
and scan point SC2 will  ogperate, thus
indicating 2-0f-6 failure.
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TABLE'D

SEQUENCES OF OPERATION

OPETRATION STATE SEQUENCS|  MEANING |
JHG FED CBA | : 1
1 d

Send 1359 990 000 200 [Receive wink

0n0 100 100 [Set kP

019 100 100 |Send KP

000 309 211  |Stop KP, set 1
010 €00 711- |Send 1

300 00 110 |Stop 1, set 3
010 000 110 |Send

9€0 201 %210 |Stop 3, set S

310 2701 210 |Send 5

909 210 100 |Stop 5, set 9

210 0190 1C0 |Send 9

0Ccn 110 900 |(Stop 9, set ST

N10 110 NGO . | Send ST

200 000 000 |Stop ST, idle L

I
arQ 200 2C0  (Idle
300 190 100 |Send 1107
aCd 00C N00 |Idle

|
000 000 000 [Idle
111 710 091 |Send 1590
500 0G0 200 1Idle

Test low frequency
(1100 Hz)

Test high frequency
(1590 Hz)

R A S ———————————————— A e et
L e o - ——— e -

S ————————————————

Note: ©Pelay triplets ABC, and DEF may Le
operated either ABC and the DEF or DEF and then
REC. When a digit is stopped and then the relays
are set for the next digit, triplet GEJ is set to
zero first and then triplet AEBC is set followed
by triplet DEF., The time between triplet orders
is aporcximately 150 US®C.

4,75 The rcrrocessor will operate the will then confiqure relays S7 (&)
CK(H) relay +o send the MF signal. The through €17 {F) to send the start signal and
processor will scan SC2 to verify that it operate relay CK (H). After the timed
is not - operated, thus indicating that the interval, the processor releases
sigral has been sent, relay CK(H), idles the path, idles the

MY transmitter, and releases the circuit

L."é TIf SC2 indicates a tone-transmit for the next call.
failure, the call is abandoned and a second
attempt with a different MT transmitter is EEM TRUNKS
tried. rfter a timed interwval, the
processor will release the . .CK(H) relay to 4.97 E&M trunk calls are processed like
stop the MF signal and will reconfigure the loop trunks, as previously exrlained, with
tone-select relays 57 (2) *thrcugh S17(%) for one exception. The wink signal is received
the first éigit to be sent. Pelay H(CK) is from the Z&M trunk scan point and not from
a mercury-tyre relav chosen for spesd of the MF transmitter polarity scan point.
oreration. This relay will operate and
release much faster than the tone-select TTST LOWSR-FREQUENCY OSCILLATOR
relays. This feature enables simultaneous
control of the stcrping of an MF signal and 4.08 %hen testing the MT transmitter,
reconfiguring for the next signal in one the ability to test each oscillator
order without false signaling. After a independently is necessary. Tc test that
tired interval, the orocesscr will operate the lower-freguency oscillator can provide 5
the  CK(H) relay to send the first 'digit. five tones, relays S17(7), T(G), and any
rfter a timed interval the processor one of relays S7(R) through S15(E) are
releases relay CR(H) and reconfigures operated. FEelays S17(F) and T (G) provide a
relays £7(#) through $17(7) for the next connection to start cnly the
digit. This sequence is rerpeated until the lower-fregquency oscillator and frrovide one
last digit has . been sent. The processor of the two relays necessary tc operate the
Page &
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2-0f-6 check circuit to allcw tone to be
sent. Operating relays S7(a)
through S15(F), one at a time, satisfies
the 2-of-6 check ard sends one tone
ccrresponding to the relay connection on
the oscillator.

TFST HIGHEP-FPFQUENCY CSCILIATOR

&.C9 2s with testing the
lower-frequency oscillator, a similar test
can be performed on the higher-fregquency
oscillator. Operating relays S7(d), T(G).,
and CK (H) prcvides the connection to start
only the higher-frequency oscillator and
provide one of the two relays necessary to
operate the 2-0of-f check circuit +to allow
tone to Le sent. Crerating relays S9(B)
through S17(F), one at a time, satisfies
the 2-0f-6 check and sends one tone
ccrresponding to the relay connection on
the oscillator.

SECTION IYI - PEFEPENCE DATR
1. VOPKING LIMITS

1.017 Maximum external loop resistance
is 600" ohms.

1.202 Minimawr insulation resistance is
30,00¢ ohrms.

1.#3 PFattery limits-are -42.75 wvolts to
-52.50 volts.

2. FUNCTION2L DESIGNATIONS
2."1 Ppsscciated Scannexr TFerrods
Desigpaticn  Meaning
sco Continuity
SC1 Polarity
sc2 2-0f-6 Check/Tone-Transmit
2.n2 Ccircuit states
Designaticn Meaning
NU Not Used

2.02 Pelavs

-

Nesi cn Meanina

Select 730 Bz (sT)
Select 900 Hz (s59)
-Select 1109 Hz (S11)
Select 1300 Hz (S13)
Select 1500 Hz (S15)
Select 1700 3z (S17)
Test (T)

Tone Transmit (TK)

DAMOO WY

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5341-DJS~LEG
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3.01 Provides for monitoring the trunk
loop for ocontinuity (SC0) and polarity
(wink signal) (SC1).

2.02 Provides for transmitting digits
to a distant office in the form of
MT signals (2-tcne frequencies) and
verifies that the signal was sent (SC2).

4. CONNECTING CIRCUITS

4.01 WwWhen this circuit is listed on a
keysheet, the connecting information
thereon is to be followed.

{a) Master Scanner Circuit - SD-3RH1L0-01.

(b)) Distribute Point
SN=38150-01.

Circuit -

(c) Junctor and Junctor Contrcl Circuit -
SD=-3H200-01.

(d) Universal Trunk
SD-3H220-01.

Circuit -

S. _MANUPACTUPING TESTING REQUIBEMENTS

Intermediate B irements

5.01 Before circuit packs are inserted
in the unit, it should ke verified that the
unit is  wired in accordance with the
schematic and wiring drawings te¢ prevent
damage to the circuit packs.

End_Pegquirements

5.02 This circuit should Le tested to
verify that it is wired in acccrdance with
the schematic and wiring drawings, that the
requirements of the circuit requirements
table are met, and that the circuit is
capable of performing all functions stated
in this circuit description.

* 6. ATLAPM INFORMATICN

6.01 This circuit is fused individuvally
with one fuse to the -i48 veolt signal supply
and one fuse to the -u48 volt talk supply.
If either or both fuses klow, it will cause
an FA relay, in the frame or which this
circuit is mounted, to operate an alarm.

7. _TAXING TOUIPMENT CUT OF STRVICE

7.01 Information on taking this circuit
out of service can ke found in IM-3E00Q and
oM=-3E200.
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