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APPENDIX D

LTUs, SPECIAL CIRCUIT ADAPTERS, AND GPMDM CARDS

1.  General .  The interface between AN/TTC-39 series CSs and
trunks and subscriber circuits occurs through LTUs, special
circuit adapters, or GPMDM cards.  Because special or
unusual interfaces may be encountered by the planner and
engineer, a detailed description of these cards is provided
in this appendix.

2.  AN/TTC-39A(V)1 Analog SDMX Interfaces .  The
AN/TTC-39A(V)1 interoperates with most analog telephones and
analog trunks.  Analog terminations (loops and trunks)
interconnect to the SDSM by LTUs.  Some circuits also need
special circuit adapters as inputs to the LTUs for proper
operation.  See Figure D-1 for a block diagram of the SDSG. 
LTUs and special-circuit adapter interface parameters are
outlined in the following paragraphs.

a.  LTU .  LTUs are mounted two to a plug-in board and
contain the necessary termination hybrids and associated
balance networks, amplifiers, pads, equalizers, and
signaling equipment to properly interface the subscriber
telephone instruments and trunks with the SDSG.  The SDSG
has 48 card slots for subscriber LTUs, and any mix of cards
may be used.

(1)  NWLTU .  The NWLTU provides an interface between
the SDMX and either a dc or tone supervised loop, trunk, or
adapted line.  Figure D-2 is a block diagram of the NWLTU.

(a)  The NWLTU has two modes of operation, ac
or dc, selectable by strapping with a shorting plug on the
PCB.  When in the ac supervision mode, the NWLTU directs all
supervisory tone signals to the analog scanner without
performing any signal processing.  In the dc mode, dc power
is supplied to the subscriber by a center tap on the inlet
and outlet transformers for dc phantom loop supervision. 
The line on-hook/off-hook status is constantly monitored and
is available for the dc scanner.

(b)  When the NWLTU is used with a termination
adapter such as the SF, 2,600 Hz, or E&M adapters, the
supervisory straps are set to the ac position.
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(c)  The NWLTU operates in the dc supervision
mode when the external phantom loop resistance (including
the subset) of the loop is less than 2,100 ohms.  The NWLTU
operates in the ac mode with up to 2 miles of CX-4566 cable,
or WF-16 telephone cable under extreme conditions.  It will
operate with up to 10 percent impedance unbalance in the
subscriber loop.

(d)  The NWLTU will recognize a valid on-hook
condition for a phantom loop resistance of greater than
6,000 ohms.  The NWLTU will recognize a valid off-hook
condition for a phantom loop resistance of less than 2,100
ohms.

(2)  CBLTU .  The CBLTU (Figure D-3) provides an
interface between the SDMX and a CB-supervised, 2-wire loop
or trunk.

(a)  The CBLTU contains a dc source combined
with a seize/release detector circuit that has an output to
the dc scanner.  The dc source supplies talking power to the
2-wire CBLTU telephone when the instrument is off-hook.  The
seize/release detector circuit monitors the dc current flow
in the 2-wire line and passes the incoming on-hook/off-hook
states to the dc scanner.  A third winding on the line
transformer is provided for detection of DTMF digits C and
0.  The CBLTU sends a 20-Hz ring to a 2-wire subscriber upon
receipt of the start ring command from the central
processor.  The CBLTU is transparent to DTMF signaling tones
received or sent from receiver/sender lines connected to the
CBLTU at the SDMX.

(b)  The transhybrid network, an impedance
matching circuit, presents a nominal 600-ohm resistive
impedance in both the receive and transmit directions from
the 2-wire to 4-wire converter.  The 2- to 4-wire converter
transforms the CBLTU 2-wire input terminal to a 4-wire
appearance at the switching matrix.  The 2- to 4-wire
converter permits a 2-wire subscriber to be connected to a
4-wire subscriber.  The CBLTU operates over wire lines
having a maximum loop resistance of 900 ohms, including the
dc resistance of the terminating equipment.  Below are CBLTU
signaling characteristics:

1.  The CBLTU provides a minimum dc loop
current of 40 mA and a maximum of 50 mA, measured at the
CBLTU from a nominal 48 Vdc source to a 900-ohm resistance.
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2.  A dc current flow of 10 mA or more is
recognized as an off-hook condition.

3.  The CBLTU detects incoming dial-pulse
digits at signaling rates of 7.5 to 12 pps, with break
intervals from 47 percent to 67 percent.

4.  The CBLTU provides a 20-Hz ring
voltage from the ring generator to a telephone set having a
20-Hz impedance of 500 ohms or greater in the on-hook
condition.

5.  The CBLTU provides dc and 20-Hz ac
current limiting.

(3)  20-Hz LTU .  The 20-Hz LTU, see Figure D-4,
provides the interface between the switching matrix and
20-Hz ringdown loops and trunks.  It provides a 2-wire 20-Hz
ringdown capability on loops, and two-way ringdown with idle
tone on trunks.  

(a)  The subscriber's two incoming wires are
connected to the terminal circuit that contains a 20-Hz
detector.  This detector detects the 20-Hz signal from the
subscriber and informs the dc scanner.  The 2- to 4-wire
converter transforms the 2-wire-wire input terminal to a 4-
wire set to the switching matrix.

(b)  A terminal classmark restricts idle tone
use except when the terminal circuit is used to service a
trunk.  The 20-Hz ringdown terminal is classmarked to
provide one of the following modes of operation:

1.  20-Hz ringdown loop.
 

2.  20-Hz ringdown trunk.

(c)  A Start ring signal to the terminal
results in a two-second ring signal applied to the outgoing
2-wire terminal.  A Start Idle command initiates the sending
of a 1,050-Hz signal at -14 dBm on the outgoing 2-wire pair. 
Conversely, this tone is shut off by the Stop Idle command.

(d)  The 20-Hz detector responds to ring
signals of frequency between 12 and 25 Hz and amplitudes
between 25 V rms and 110 V rms.  The 20-Hz detector is not
affected by polarity of the signal, and it is insensitive to
grounding on either side of the 2-wire subscriber line.
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(4)  1,600-Hz LTU .  The 1,600-Hz LTU connects the
SDMX with 4-wire trunks (see Figure D-5).  It provides
two-way 1,600-Hz ringdown service with idle tone and
provides the interface with equipment that uses HF trunks
and the SB-3082.

(a)  Each 1,600-Hz LTU provides one of the
following modes of operation, selectable by classmark:

1.  1600-Hz ringdown trunk (manual
incoming).

2.  1600-Hz ringdown trunk (automatic
incoming, SB-3082).

(b)  A Start Idle command initiates the sending
of a 1,050-Hz signal at -14 dBm on the 1,600-Hz LTU transmit
lines.  Conversely, this tone is shut off by the Stop Idle
command.

(c)  The 1,600-Hz detector characteristics are
as follows:

1.  Levels:  From +10 dBm to -25 dBm

2.  Frequency:  1,600 Hz ± 2 percent.

3.  Tone Duration:  A minimum of 130 ms
±20 dc scanner after a minimum continuous tone duration of
700 ms ± 20 percent.

(5)  DSN (AUTOVON) LTU .  The AVLTU, see Figure D-6,
interfaces with overseas DSN telephones.  These are 4-wire
subsets employing 15-button DTMF signaling, dc loop
supervision on the subset transmit terminals, and dc ringing
on the receive terminals.

(a)  The AVLTU is compatible with overseas DSN
telephones when the dc resistance of the switch's receive
and transmit loops from the switch to the telephone
(inclusive of the telephone) is not greater than 900 ohms. 
A nonsecure warning tone is gated to the subscriber, under
CS central processor control, when the DSN telephone is
classmarked as a secure terminal but conditions denote a
nonsecure connection.  

(b)  The AVLTU operates with wire lines that
have a loop resistance no greater than 900 ohms, including
the dc resistance of the terminating subset for both
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transmit and receive loops.  The AVLTU has the following
signaling characteristics:

1.  Recognizes a dc current flow in the
telephone transmit pair of 10 mA or less as a valid on-hook
condition.  A dc current flow of not less than 30 mA is
recognized as a valid off-hook condition.

2.  Provides to the telephone receive pair
a dc ring current not less than 35 mA, measured from a
nominal 48-V source to a 900-ohm load.

b.  Special Circuit Adapters .  The AN/TTC-39A(V)1 has up
to 24 special circuit adapters that permit the SDMX to
interface with SF (2,600 Hz), E&M supervised, and dc closure
subscriber loop and trunk equipment.  (See Figure D-7.)  
 

(1)  SF (2,600 Hz) Adapter .  The SF adapter inter-
faces with a class of equipment that uses SF (2,600 Hz)
supervision and control signaling.  The SF adapter provides
a 4-wire interface to the external equipment and is
compatible with standard SF-type signaling systems.  In
addition, the SF adapter provides seize, release, dial-
pulse, wink-start, and preempt signal detection.  The
software interprets these signals in accordance with the SF
adapter classmark.  The classmark is also used to determine
the signaling method:  MF, DTMF, or dial-pulse.

(a)  The SF adapter consists of a 2,600-Hz tone
receiver with (1) logic and timing, (2) 2,600-Hz transmit
control logic, (3) transmission-level coordination
circuitry, and (4) 2,600-Hz notch filters with control to
restrict the signaling tone to a single trunk.

1.  The SF tone receiver has a guarding
action to prevent voice simulation of signaling tone.  To
accomplish this, the limiter capture effect is employed in
the dual-sensitivity level (HI and LO level) receiver
channel.

2.  Initial onset of signaling time is
recognized only as a long duration of HI level tone. 
Initial onset of LO level tone, or of a HI level tone, of
duration less than that specified, is ignored by the SF
receiver logic.
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(b)  The SF receiver performs signal detection
while interpretation of the signal intent, on the basis of
sequence and time of occurrence, is performed by the dc
scanner and processor.  Seven signals are interpreted: 
seize, wink, start, answer, preempt, dial pulse, precedence
alert, and release.

(c)  SF transmit control logic consists of the
necessary circuitry to receive software commands from the
SCG to control the transmission of the 2,600-Hz signaling
tone.  Signal timing is done by the SF adapter.

(d) Upon receipt of an on-hook signal, the SF
adapter begins transmitting SF tone to the external
interface.  The off-hook command removes the SF tone from
the line.  

(e)  A power-on clear circuit places the
transmit path in the on-hook (LO level SF transmitting)
state, with the DTMF pad removed (HI gain), during system
startup.

(f)  The HI level receiver operates with an
input level at the SF in the range of -16.0 to -4.0 dBm
(-10 dBm ± 1.5 dB transmit tolerance, ± 4.5 dB facility
tolerance).

(g)  The LO level receiver operates with an
input level at the SF in the range of -31 to -13 dBm
(-22 dBm ± 9 dB).  Bandwidth of the receiver channel, at the
detection threshold, is at least 30 Hz but not greater than
100 Hz, centered at 2,600 Hz.

(h)  An integration time of 140 ms ± 5 percent
precedes the report of a low level 2,600-Hz tone below
threshold.  This condition is interpreted as seize.  In
addition, the receiver signal processor switches the channel
sensitivity from LO to HI.

(i)  The receive logic then begins tracking the
HI level SF tone after a 170 ms ± 5 percent absence of SF
tone.  Once tracking has begun, the presence of a HI-level
SF tone is reported as a release; absence is reported as a
seize, without delay.

(j)  The receive logic stops tracking SF tone
and switches the receiver back to LO sensitivity after
receiving 250 ms ± 10 ms of HI level tone.  
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(k)  The SF tone is 2,600 Hz ± 5 Hz and is
transmitted at -10 dBm ± 1.5 dB for 500 ms ± 20 percent or
until the off-hook signal is received.  If off-hook has not
been received when the timeout occurs, the SF tone continues
to be sent, but at -22 dBm ± 1.5 dB until off-hook is
received.

(l)  Upon command of the processor, the adapter
outputs dial pulses at the rate of 10 ± 0.5 pps at -10 dBm ±
1.5 dB.  The percent interval break (presence of 2,600 Hz)
is 60 ± 1 percent.

(m)  Transmission-level adjustment is performed
in both transmit and receive (relative to the AN/TTC-39A)
directions.  The adjustment is continuously variable over
the following minimum ranges, in decibels.  A 6-dB pad is
switchable into and out of the transmit path upon receipt of
the LO-gain and HI-gain adapter commands.  (See Table D-1.)

Table D-1.  SF Adapter Adjustment

Direction Range

Transmit +10 to -15 dB

Receive +10 to -10 dB

(2) DC Closure Adapter .  The dc closure adapter
provides the AN/TTC-39A(V)1 with an interface to commercial
central offices and PBXs through a subscriber line.  (See
Figure D-8.)  Incoming seizure is a high-level, 20-Hz ring
signal.  Outgoing seizure is by dc loop closure.  Outgoing
signaling is DTMF or dial pulse, as determined by classmark.

(a)  The dc closure adapter consists of dial-
pulse control logic, a 2- to 4-wire network (converter and
transhybrid network), a 20-Hz ring detector, a dc current
sink, and a 2,600-Hz band elimination filter.  

(b)  The dial-pulse control logic consists of
the necessary circuitry to receive digital dial-pulse
information from the switching controller group and
out-pulse data in the proper sequence.  Upon receipt of an
off-hook command, the dial-pulse control logic energizes a
dc closure relay if no ring signal is present, thereby
closing the voice path.  After loading a dial digit, dial 
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pulsing is initiated.  Upon completion of dial pulsing, the
voice path remains closed until the dc closure relay is
deenergized by an on-hook signal.

(c)  The 2- to 4-wire converter transforms the
2-wire input/output terminal of the dc closure adapter to a
4-wire appearance at the NWT interface.  The 2- to 4-wire
converter permits a 2-wire subscriber to be connected to a
4-wire subscriber at the switch.  The transhybrid network is
an impedance matching circuit that presents a nominal 600-
ohm resistive load in both the receive and transmit
directions from the 2- to 4-wire converter.

(d)  The dc current sink provides a low-
impedance dc patch across the 2-wire interface to the
nominal 40-mA service current supplied from the central
office.  It incorporates a current limiter and appears as a
high ac impedance to prevent loading the dial-pulse output
signals.  If no off-hook condition exists, the 20-Hz ring
detector detects incoming seizure from the commercial
central office.  After an initial timeout to guard against
false seizure, the dc closure adapter detects the seize
condition.

(e)  The 2,600-Hz band elimination filter is
required in the transmit path to prevent 2,600-Hz tones
generated in the tactical network from entering commercial
switching networks.

(f)  Outgoing dial pulsing is at a repetition
rate of 10 pps, with a 60 percent break.  The dc current
sinks no less than 20 mA of loop current when terminating a
loop resistance of 1,800 ohms from a 48V floating supply. 
The circuit limits the maximum loop current to 60 mA
regardless of loop resistance.

(g)  The 20-Hz ring detector detects signals of
frequencies between 16-2/3 and 33-1/3 Hz and amplitudes
between 25 and 150 V rms.
  

(3)  E&M Adapter .  The E&M adapter, with a 6-wire
trunk termination, provides the AN/TTC-39A(V)1 with an
interface to commercial PBXs and commercial central offices
(see Figure D-9).  The adapter, in conjunction with an NWT,
interfaces with the SDMX.  The E&M adapter interfaces with
6-wire E&M converter units similar to the WESCOM 452 FWA for
conversion to commercial 4-wire trunks.  The E&M



CJCSM 6231.02A
1 August 1998

Appendix DD-17

dial-pulse command
   

digit (4)

500-Hz clock

      master clear

32-kHz clock

  address (2)

 on-hook

    
 off-hook

    seize/release

        release
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adapter circuit is divided functionally into the dc
signaling circuits and the voice path circuits.

(a)  The E&M signaling pair provides duplex dc
signaling over the interface.  The dc signaling circuits
contain an E-lead detector circuit with an output to the dc
scanner and outgoing control circuits to switch the M lead
from ground to -48V.  Outgoing dc signaling over the
interface is by M-lead and common signal return.  The output
of the E-lead detector circuit provides the incoming
signaling information and dial-pulse digits to the dc
scanner.  The adapter outpulses digits as they are received
from the processor.  The processor controls interdigit
timing. 

(b)  The adapter is transparent to VF signals. 
The voice path of the LTU interface circuit consists of a
balanced receive pair and a balanced transmit pair that
interface with the NWLTU.  Transmit and receive adjustments
are provided on the adapter to meet transmission require-
ments over commercial trunks.  AC signaling, if used, is by
means of the NWLTU and receiver/sender units connected to
the crosspoint matrix.

1.  Transmission-Line Characteristics

a.  Four-Wire Voice Transmission Path . 
The adapter operates over voice-grade, private-line
facilities that have a nominal VF bandwidth from 300 to
3,500 Hz.  The terminating impedance at each end of the
voice lines is 600 ohms.

b.  Supervisory and DC Signaling
Paths .  The maximum loop resistance of the E-lead, or the
M-lead, and the common signal return lead does not exceed
100 ohms.

2.  Signaling Characteristics

a.  Outgoing Signaling .  In the idle
condition, the E&M adapter provides a ground on the M-lead. 
To seize the trunk, the adapter switches the M-lead from
ground to a -48 V source.  The adapter provides a minimum
dc-loop current of 13 mA over the M-lead and the common-
signal return lead when total loop and terminating
resistance is 2,600 ohms maximum.  The M-lead connected to
-48 V is the busy condition.
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b.  Outgoing Dial Pulsing .  The
adapter outpulses at a rate of 10 pps over the M-lead and
the common return.  When outpulsing digits, the adapter
alternately switches the M-lead from -48 V to ground (break)
and back to -48 V (make).  The percentage interval break is
60.

c.  Incoming Signaling .  Incoming
signaling is on the E-lead.  In the idle condition, the
E-lead is open. The E-lead connected to the common return is
seize/busy.  A dc current flow of 5 mA or less over the
E-lead is recognized by the adapter as the idle condition. 
A current flow of 15 mA or more is recognized as a
seize/busy condition.

d.  Incoming Dial Pulsing .  The
adapter detects incoming dial-pulse digits at signaling
rates of 7.5 to 12 pps, with break intervals from 47 percent
to 67 percent.

e.  Current Limiting .  The adapter
provides dc current limiting on the E&M leads.  The maximum
current over the M-lead is less than 40 mA.  The maximum
current over the E-lead is less than 30 mA.  

f .  AC Signaling .  The adapter passes
all call progress tones (dial tone, ringback, busy, etc.)
between the trunk and the LTU over the 4-wire transmission
path.  Transmission-level adjustment is provided in both
transmit and receive (relative to the AN/TTC-39A(V)1)
directions.  The adjustment is continuously variable over
the minimum ranges shown in Table D-2.

Table D-2.  E&M Adapter AC Signaling Ranges

Direction Range

Transmit +10 dB to -15 dB

Receive +10 dB to -10 dB

3.  AN/TTC-39A(V)1 Digital TDMX Interfaces .  Interface to
the AN/TTC-39A(V)1 TDSGs is through the DLPMA for individual
loops and through the GPMDM for DTGs.  
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a.  DLPMA .  The DLPMA provides an interface between the
TDSG and a digital telephone, DSVT, or DNVT.  A block
diagram of the DLMPA is shown in Figure D-10.

(1)  The DLPMA consists of a modulator and a 
demodulator.  The DLPMA modulator accepts baseband data at
32 or 16 kbps and converts baseband data to conditioned
diphase data.  No changes are required on the card to change
from 32 kbps to 16 kbps.  The modulator's output goes to a
line driver and transformer.  The line driver accepts
diphase data from the data modulator and transmits it by the
WF-16 telephone cable.  A transformer is used to couple the
3.0 V peak-to-peak diphase signal to the WF-16 telephone
cable.  The output impedance is 125 ohms.

(2)  The DLPMA demodulator accepts conditioned
diphase data and converts it to baseband data.  Associated
with the demodulator is the clock recovery and data retiming
circuitry.

(3)  The maximum steady-state loop current allowed
is 188 mA.  A jumper plug is used to disable the phantom
loop whenever the local battery mode of operation is
required.

(4)  The DLPMA provides single-channel, full-duplex
transmission of binary signals at a 32-kbps rate, and
processes data from a single subscriber at a 32-kbps rate. 
The DLPMA also accommodates a data rate conversion to 16
kbps.  The DLPMA transmits/receives data over WF-16
telephone cable lengths of up to 4 km.  The transmitted
carrier output level is 3 Vp-p +0.3 V.  The receiver
responds to signals that exceed +40 mV with respect to the
common mode voltage.  The carrier detector does not exhibit
a random BER in excess of 1 bit in 106 when operated over
any wire length up to and including 4 km.  Four DLPMAs are
packaged on a PWB assembly.

(5)  The DLPMA board has one strap for selecting the
-56 V option.  See Appendix D and TM 5805-747-12-3 (TO
31W2-2TTC39-91-3) for strapping details.  

b.  GPMDM .  Figure D-11 shows a block diagram of the
AN/TTC-39A(V)1 GPMDM.  Diphase groups can be strapped for
4 1/2 to 144 channels, or 9-channel modularity, and a group
rate of 72 kbps to 4,608 kbps.  Dipulse groups can have from
9-72 channels, MOD 9, with rates from 288 kbps to
2,304 kbps.
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(1)  AN/TTC-39A(V)1 groups and their associated
equipment, i.e., the GPMDM, group buffer, group framing,
group clock, EOW, and NCMD functions, are strapped by the
switch supervisor using the ADT (DTG) command.  Specific
entries required for configuring digital groups are
discussed in Chapter V.

(2)  GPMDM cards may be installed in the TDSGM card
nest in slots A4-01 through A4-18, and A4-29 through A4-41. 
Each card occupies a single slot.  Immediately to the right
of the GPMDM card, a slot is reserved for the group's OW
card, the TGMOW.  (The TGMOW card incorporates the group
buffer, groupframing, and group output functions for framing
and synchronizing DTG data.  It has a separate circuit for
the OW function.)  If an LSCDM is used, the associated GPMDM
card is installed in slot A4-40, as it replaces either group
15 (on TDSGM frame 1) or group 30 (on frame 2).  The LSCDM's
group buffer card is installed in slot A4-39.  See Section
6-28 of TM 11-5805-747-12-3 (TO 31W2-2TTC39-91-3).

4.  AN/TTC-39A(V)4 and AN/TTC-39D Digital LTUs .  The
AN/TTC-39A(V)4 is equipped with seven DLTUs (six, -39D). 
Five DLTUs are used to terminate local analog loops and
trunks.  The DPLMA (discussed in subparagraph 3a) is used to
terminate digital loops, and the NATO interface LTU is used
as a remote interface in the line termination module. 

a.  4WLTU .  The 4WLTU performs signaling protocol
conversion to allow standard AN/TTC-39 code word exchanges
with the CS.  There are four circuits on the PCB, all of
which are controlled by a single micro-processor.  The 4WLTU
consists of the following:  a code word generator/detector,
a CVSD encoder/decoder, a DTMF transmitter and receiver, a
tone generator and tone detector, and a microprocessor.

(1)  The 4WLTU interfaces with the TDSGM patch panel
or the ALTG patch panel on the line side of each circuit,
and with the loop MUX/DEMUX or group MUX/DEMUX on the switch
side of each circuit.  The 4WLTU operates in any LTU card
slot in the ALTG or in either TDSGM.  When used in the top
row of the ALTG, the card normally goes in the left card
slot of each pair, and the right slot must be vacant.  If it
is inserted in the right paired slot, only the first two
circuits are used.  In this case, an MFLTU or TCLTU can be
used in the left slot.

(2)  The 4WLTU operates in either the ac supervised
local or CB mode.  In the local battery mode, it operates
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with up to 2 miles of CX-4566 cable or WF-16 telephone
cable.

(3)  The 4WLTU cannot detect 570 Hz.  Detection of
the 570-Hz release acknowledge is assumed in outgoing
release processing.  During switch-supervisor-initiated
trunk tests and periodic trunk tests, and for detecting
SEIZE ACK from converter trunks, the 570-Hz test card is
used to detect the 570-Hz signal.

b.  2WLTU .  The 2WLTU provides a general interface
between 2-wire subscribers and the TDMX.  The 2WLTU has four
circuits per PCB.  The 2WLTU interfaces with the TDSGM and
ALTG as discussed in subparagraph 4a(1) above.  In the CB
mode, the 2WLTU operates over wire lines using 2.5 miles of
WF-16 telephone cable terminated on a CB telephone.

c.  TCLTU .  The TCLTU provides a general interface
between 2-wire dc closure and 20-Hz ringdown supervised
analog loops and trunks and the TDMX.

(1)  The TCLTU has two circuits per PCB and consists
of a code-word generator-detector, a CVSD encoder-decoder, a
DTMF transmitter, dc closure/dial-pulse line switches, a
1,050-Hz tone generator, a dc current sink, a 20-Hz ring
detector, a 20-Hz generator switch, and a microprocessor.

(2)  The TCLTU typically interfaces with the ALTG
patch panel on the line side of each circuit, and with the
loop MUX/DEMUX or group MUX/DEMUX on the switch side of each
circuit.  The TCLTU is normally installed in the top row of
the ALTG.  The ALTG is wired to accommodate cards packaged
two circuits per card.  The TCLTU can be installed in either
or both of the paired card slots.  The TCLTU can also be
used in the lower row of the ALTG and in TDSGM1 or TDSGM2
(except for 20-Hz ringdown line types, which cannot be used
on TDSGM2).  However, use of the third and fourth termina-
tions assigned to the card slot is lost.

d.  MFLTU .  The MFLTU connects the CS to a variety of
trunks that use SF and MF, DTMF, or dial-pulse signaling,
e.g., DSN.  The MFLTU contains two circuits per PCB.

(1) The trunk interface consists of a balanced
transmit pair and a balanced receive pair.  It is used for
the transmission of analog voice and signaling information. 
All switch-side information is exchanged digitally at the
switch rate (16 or 32 kbps).  The MFLTU detects and gener-
ates 2,600-Hz SF signals used to represent seize, release,
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preempt wink, and wink-start signals.

(2)  The SF receiver operates in two modes of
sensitivity, high and low.  If the low level SF tone drops
below threshold, the tone absence is considered the begin-
ning of a seize.  If the tone is absent for 140 ms, the
absence is considered a seize indication, and processing is
performed for the programmed line type.  If the tone is
absent for only 200 ± 40 ms, the tone absence is considered
a wink start.  After the SF receiver detects a valid seize,
it changes to the high-sensitivity mode.

(3)  The MFLTU is capable of MF (incoming and
outgoing, confirmation and nonconfirmation), dial-pulse
(incoming and outgoing), and DTMF (incoming only) signaling. 
When programmed for DTMF/DP mode, the MFLTU identifies the
incoming digitizing type (either DTMF or DP) based on the
first received digit.

(4)  Adjustment procedures for the MFLTU are found
in paragraph 6-40 of TM 11-5805-778-12-3 (TO 31W2-TTC39-201-
3).

e.  EMLTU .  The EMLTU provides the CS with standard
Type I E&M trunking capability.  The EMLTU provides the
interface between the 6-wire trunk and the TDMX.

(1)  The EMLTU contains two circuits per PCB, both
of which are controlled by a single microprocessor.  Because
a single E&M trunk employs six wires plus a ground, the
EMLTU uses four terminations on the network side for the two
circuits.  Only the first and third are assigned in the
switch database.

(2)  The EMLTU consists of a code-word generator/
detector, an MF transceiver, an E&M lead control, level
adjustments, and a microprocessor.  The EMLTU typically
interfaces with the TDSGM patch panel or the ALTG patch
panel on the line side of each circuit and with the loop
MUX/DEMUX or group MUX/DEMUX on the switch side of each
circuit.  The EMLTU is independently programmable for either
dial-pulse or MF signaling operation, central office or
carrier equipment mode, and either wink or timed start.

f.  NILTU .  The (AN/TTC-39A(V)4) is equipped with four
NILTU, each which terminates two 6-wire E&M dc supervised
analog trunks (total of eight), and provides A/D and D/A
conversion.
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(1)  The NILTU consists of a code-word generator, a
CVSD encoder/decoder, an E&M lead control, and a
microprocessor.

(2)  The NILTU is located externally to the switch,
in the LTU CV-4180(V)2/T.  It interfaces with the TDSGM SEP
on the line side of each circuit as two channels in a DTG. 
The NILTU channels connect the TDMX through the group
MUX/DEMUX on the switch side.

(3)  The NILTU card operates in any DLTU card slot,
but the interfacing NATO analog cable is not designed to
directly connect to the switch.  It connects to the CV-4180.

(4)  In the AN/TTC-39D, the analog NATO interface is
accomplished using the NIU (CV-3478) which is connected
through the MFLTU.
 
5.  AN/TTC-39A(V)4 and AN/TTC-39D Digital TDMX Interfaces . 
These switches also use the DLPMA and GPMDM to terminate
digital loops and DTGs, as discussed in paragraph 3, for the
AN/TTC-39A(V)1.  

6.  CBCS Cards .  Subparagraphs a through d provide
information on TEP card changes.

a.  Routing Subsystem Buffer/Data Adapter (RSB/DA) .  The
RS/BDA card is required to interface with the routing
signaling channel of the adjacent switch.  The RSB/DA is
compatible with the TSB slot and is configured in the same
modularity of two per card.  The RSB/DA replaces the trunk
signaling device (TSD) and DA functions performed by the RSS
routing processor in flood-search routing switches.  The
RSB/DA is capable of operating in a switch with either a 16
or 32 kbps switch rate.  Upon processor controlled
strapping, the RSB/DA performs the function of either two
RSB circuits or one RSB circuit and one DA circuit.  Each
RSB circuit provides an interface between the remote
signaling buffer interface (RSBIN), which is an extension of
the SBC, and the RSS signaling channel which occupies one 16
or 32 kbps channel of a DTG.  Each RSB has a dedicated full
duplex port on the TDMX such that it can be connected to the
RSS channel of any DTG, just like the TSB.  The RSB and the
TSB connections are both assigned with the ATG command.  The
DA circuit provides an interface between either the RSBIN
and a SCC/IST and an asynchronous, serial RS-422, interface
to a NMF.  Like the RSB, the DA circuit has a dedicated
full-duplex TDMX port such that it can be connected to any
SCC trunk or IST.
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b.  Routing Signaling Buffer Controller (RSBC) CCA .  The 
RSBC card is used in the CDS and SMU to provide a similar
capability as the RSB/DA in the existing AN/TTC-39 series
and MSE family of switches (see paragraph 4 above).  The
RSBC is compatible with the a controller slot in the CDS and
SMU switch nest and is capable of operating in a switch with
either a 16 or 32 kbps interface rate.  The RSBC performs
the function of six RSB circuits, one DA circuit, and the
signaling buffer controller (SBC) circuitry to accommodate
the RSBs and DA.  Each RSB circuit and the associated SBC
circuitry provides an interface between the input/output
controller (IOC) and a RSS signaling channel occupying one
16 or 32 kbps channel of a DTG.  Each RSB has a dedicated
full-duplex port on the matrix such that it can be connected
to the RSS signaling channel of any DTG.  The DA circuit and
the associated SBC circuitry provides an interface between
the IOC and a nodal control terminal (NCT)/system control
center/interswitch trunk and, at a different time, the
interface between an NCT/SCC/interswitch trunk, and an
asynchronous, serial, RS-422, interface to the local NMF.
Like the RSB, the DA circuit has a dedicated full-duplex
matrix port such that it can be connected to any NCT, SCC
trunk, or IST.  

c.  Input/Output SCSI Link Controller (IOSL) CCA .  The
IOSL is used in the AN/TTC-39 series and MSE family of
switches to provide an interface between the Litton
processor and the hard and floppy disks used for storage of
the circuit switch online operating program (CSOLOP) and
circuit switch databases.  The AN/TTC-39A(V)3 and A(V)4 will
be equipped with two IOSLs floppy disk drive, and the
supporting wiring changes as a part of the magnetic tape
transport (MTT) replacement associated with the CSR TEP
implementation.  The IOSL is the interface between the
Litton processor, with its input/output exchange (IOE) bus,
and the hard and/or floppy disks with their SCSI bus.  It
provides two IOE bus interface ports and an SCSI bus
interface port.  Either of the IOE bus interface ports will
have the capability of being connected to the SCSI bus
interface port.  The IOSL is capable of handling all SCSI
specified command types and performs in both single and
multiple initiator environments.  

d.  Quad Memory Cards .  To accommodate the increased
software memory size, 1 Megaword of memory is required in
each Litton L-3212A processor.  For switches which now
contain one Quad Memory Card, one additional card is
required per processor.  For switches which presently
contain four single density Litton memory cards, these cards
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can still be used in conjunction with each Litton L-3212A
processor.  An additional Quad Memory Card is provided as
part of the CSR TEP implementation program.  The additional
Quad Memory Card can be used with the existing Quad Memory
Card or four single density Litton memory cards.
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APPENDIX E

CIRCUIT SWITCH INTERFACE PLANNING GUIDES 

1.  This appendix provides the planner-engineer with a set of
circuit switch trunk interface planning guides (CSIPG).  These
guides are a series of tables and diagrams that describe and
depict each type of interswitch trunk.  The CSIPG will aid in
determining which of the circuit switches and switchboards
interface with each other.  Other information such as signaling
and supervision characteristics, tone levels, etc., is also
provided.

2.  Table E-1 is a matrix indicating the various trunk interfaces
applicable to each individual circuit switches and switchboards
described in Chapter II and Appendix B.  The number cited in each
table reflects the diagram number depicting the interface.  The
trunk configurations are illustrated in Figures E-1 through E-41. 
The interface planning guides are found in Tables E-2 through
E-42.
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           Table E-1.  EAC Circuit Switch Trunk Interfaces

$1�77&���
6HULHV

$1�77&��� 6%����� 6%������$ '61 1$72
�$QDORJ�

&RPPHUFLDO

$1�77&��� 6HULHV ��� �� ��� �� ��� ��� �� � ��� �� �� ��� ��� ��� ��

$1�77&��� �� ��� �� ��� ��� �� � �� �� ��

6%����� �� �� ��� ��� �� �� � � �� ��

6%������$ �� �� �� �� � �� ��

6%�����$ � � � �� �� �� ��

$1�77&��� �� �� �� �� �� �� �� ��� ��

$1�77&��� �� �� �� �� �� �� �� ��

1/  At EAC the AN/TTC-46 (LENS) interfaces normally with the AN/TTC-39D.
2/  At EAC the AN/TTC-48 (SENS) normally interfaces with the AN/TTC-39A( V)1,
    AN/TTC-39A(V)4, or AN/TTC-39D. 
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     Function
Frequency 

(Hz)
Transmit Level

(dBm)
Receive Level

(dBm)

Seize
Release
Acknowledge
Restart
DTMF Digits
Ring
Dial Tone, Ringback
Preempt, Error

2,250
2,600

570
852/1,209
697/1,633

570
425
440

    -7
    -7
    -7
    -7
    -7
    -7
    -14
    -14

1/

-20 to 0

Receive Level
(dBm)

Transmit Level
(dBm)

Seize
Release
Acknowledge
Restart
DTMF Digits
Dial Tone, Ringback
Preempt

2,250
2,600

570
852/1,209
697/1,633

500
1,000

-22 to 0

   -7
   -7
   -7
   -7
   -7
   -14
   -14

NOTE:  All levels shown are for single tones.

1/ For SB-3614A, Dial Tone, Ringback, and Preempt Receive Levels are -10 dBm
max.

Figure E-1.  Four-Wire 3-Digit PABX Tone Signaling
(AN/TTC-39 Series to SB-3614/A)
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Table E-2.  CSIPG, AN/TTC-39 Series to SB-3614/A

6HH 'LDJUDP �

6ZLWFK $1�77&��� 6HULHV 6%����������$

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���' DQG $1�77&���$�9�����

��

7HUPLQDO &DUG $1�77&���$�9��� /78�1:7

�:/78� $1�77& ���'�$1�77&���$�9��

7\SH ,,, �3$%; 0RGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG SDUW\� &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG SDUW\�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV FDOOHG QXPEHU �3���� GLJLWV�

DQG LV FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

,I DQ\ SUHFHGHQFH DERYH 5RXWLQH KDV EHHQ

GLDOHG� WKH $1�77&��� VHULHV VHQGV WKH UHFDOO

GLJLW �5� IROORZHG E\ WKH ��GLJLW DGGUHVV �;;;��

6XEVFULEHU GLDOV �XVLQJ D &% '70)

WHOHSKRQH� SULRULW\� LI UHTXLUHG� DQG D

��GLJLW WUXQN QXPEHU �3 � �6/�� 8SRQ

KHDULQJ VHFRQG GLDO WRQH� WKH

VXEVFULEHU WKHQ GLDOV �'70)� DV DQ

$1�77&��� VHULHV VXEVFULEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � 3ULRULW\ DQG 5RXWLQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 8VH WHUPLQDO W\SH ��� 6XEVFULEHUV ZLWK 7$���� RU 7$����

W\SH WHOHSKRQHV PXVW XVH RSHUDWRU

DVVLVWDQFH WR FDOO DQRWKHU VZLWFK�

7KH 6%�����$ ZLOO XVH WKLV W\SH

LQWHUIDFH RQO\ LI D 7\SH 9, FDUG LV QRW

DYDLODEOH�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

$1�77&��� 6%������$

5&9 35

7; 35

7; 35 �(9(1�

5&9 35 �2''�

)285�:,5( ��',*,7 3$%; 721( 6,*1$/,1* $1�77&��� 72 6%������$

',$*5$0',$*5$0

�

Function Frequency
(Hz)

Transmit Level
(dBm)

Receive Level 
(dBm)

Seize
Release
Acknowledge

2,250
2,600

570

 -7
 -7
 -7 1 /

-20  to 0
Restart
DTMF
Ring

852/1,209
697/1,633

570

 -7
 -7
 -7

Dial Tone
Ringback
Preempt, Error

425
440

-14
-14

Receive
Level (dBm)

Transmit
Level (dBm)

Seize
Release
Acknowledge

2,250
2,600

570

-22 to 0

 -7
 -7
  7

Restart
DTMF
Dial Tone,
  Ringback

825/1,209
696/1,633

500

 -7
 -7
-14

Preempt, Error 1,000 -14

NOTE:  All levels shown are for single tones.

1/  For SB-3614A, Dial Tone, Ringback, and Preempt Receive Levels are -10 dBm  
    max.

Figure E-2.  Four-Wire 3-Digit PABX Tone-Signaling Trunk
(AN/TTC-42 to SB-3614/A)
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Table E-3.  CSIPG, AN/TTC-42 to SB-3614/A

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6%������6%�����$

1XPEHU RI &LUFXLWV �� ��

7HUPLQDO &DUGV ��:LUH $/78 7\SH ,,, �3$%; 0RGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG SDUW\� &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

SDUW\�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV FDOOHG QXPEHU �3���� GLJLWV�

DQG LV FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ� ,I

DQ\ SUHFHGHQFH DERYH 5RXWLQH KDV EHHQ GLDOHG�

WKH $1�77&��� VHQGV WKH UHFDOO GLJLW �5�

IROORZHG E\ WKH ��GLJLW DGGUHVV �;;;��

6XEVFULEHU GLDOV �XVLQJ D &% '70)

WHOHSKRQH� SULRULW\� LI UHTXLUHG� DQG D ��

GLJLW WUXQN QXPEHU �3 � �6/�� 8SRQ

KHDULQJ VHFRQG GLDO WRQH� WKH VXEVFULEHU

GLDOV �'70)� DV DQ $1�77&���

VXEVFULEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � SULRULW\ 	 URXWLQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� XVHV WUXQN JURXS 7\SH �� ,';

����������

6XEVFULEHU ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU DVVLVWDQFH

WR FDOO DQRWKHU VZLWFK�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%������$

5&9 35

7; 35

7; 35

5&9 35

)285�:,5( 721( 6,*1$/,1* 7581. 6%������$ 72 6%������$

',$*5$0

6%������$

�

Function
Frequency

 (Hz)
Transmit Level

(dBm)
Receive Level

(dBm)

Seize
Release

2,250
2,600

 -7
 -7

1/

-20 to 0
Acknowledge
Restart

570
852/1,209

 -7
 -7

Dial Tone
Busy

500
500

-14
-14

DTMF 697-1,633  -7

NOTE:  All levels shown are for single tones.

1/  For SB-3614A, -10 dBm for dial tone received level max.

Figure E-3.  Four-Wire Tone Signaling Trunk (SB-3614/A to 
SB-3614/A)
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Table E-4.  CSIPG, SB-3614/A to SB-3614/A, Tone Signaling

6HH 'LDJUDP �

6ZLWFK 6%������6%�����$ 6%������6%�����$

1XQEHU RI &LUFXLWV �� ��

7HUPLQDO &DUG 7\SH ,,, ���ZLUH FRQYHUWHU WUXQN PRGH� 7\SH ,,, ���ZLUH FRQYHUWHU WUXQN PRGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH GLDOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH GLDOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV 3;;; RU ;;; WR DFFHVV WUXQN

�PXVW EH '70)�� GLDO WRQH LV UHWXUQHG IURP WKH

GLVWDQW VZLWFK� DQG WKH VXEVFULEHU WKHQ GLDOV

�'70)� 3;;; RU ;;; IRU WKH GHVLUHG SDUW\�

6XEVFULEHU GLDOV 3;;; RU ;;; WR DFFHVV

WUXQN �PXVW EH '70)�� GLDO WRQH LV

UHWXUQHG IURP WKH GLVWDQW VZLWFK� DQG WKH

VXEVFULEHU GLDOV �'70)� 3;;; RU ;;;

IRU WKH GHVLUHG SDUW\�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � 3 DQG 5 � VXEVFULEHU PXVW EH

FODVVPDUNHG IRU 3ULRULW\ DQG DOORZHG XVH RI LW�

� OHYHOV � 3 DQG 5 � VXEVFULEHU PXVW EH

FODVVPDUNHG IRU 3ULRULW\ DQG DOORZHG XVH

RI LW�

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 6XEVFULEHUV ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU DVVLVWDQFH WR FDOO

DQRWKHU VZLWFK�

6XEVFULEHUV ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU DVVLVWDQFH

WR FDOO DQRWKHU VZLWFK�
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

6%������$

7:2�:,5( 5,1*'2:1 7581. 6%������$ 72 6%������$

',$*5$0

6%������$

�

7;� 5&9 7;� 5&9

)XQFWLRQ )UHTXHQF\
�+]�

7UDQVPLW /HYHO
�G%P�

5HFHLYH /HYHO
�G%P�

5LQJ
'LDO 7RQH

5LQJEDFN
%XV\

3UHHPSW
'70) 7RQHV

��
���

���
���

�����
���������

�� 9UPV
���

���
���

���
�� ��� WR �

127(� $OO OHYHOV VKRZQ DUH VLQJOH WRQH�

Figure E-4.  Two-Wire Ringdown Trunk (SB-3614/A to
SB-3614/A)
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Table E-5.  CSIPG, SB-3614/A to SB-3614/A, Ringdown

6HH 'LDJUDP �

6ZLWFK 6%������6%�����$ 6%������6%�����$

1XPEHU RI &LUFXLWV �� ��

7HUPLQDO &DUG 7\SH , �5' WUXQN PRGH� 7\SH , �5' WUXQN PRGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH GLDOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH GLDOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV �'70)� 3;;; RU ;;; WR

DFFHVV WUXQN� 'LDO WRQH LV UHWXUQHG IURP WKH

GLVWDQW VZLWFK� DQG WKH VXEVFULEHU GLDOV �'70)�

3;;; RU ;;; IRU WKH GHVLUHG SDUW\�

6XEVFULEHU GLDOV �'70)� 3;;; RU ;;; WR

DFFHVV WUXQN� 'LDO WRQH LV UHWXUQHG IURP

WKH GLVWDQW VZLWFK� DQG WKH VXEVFULEHU

GLDOV �'70)� 3;;; RU ;;; IRU WKH

GHVLUHG SDUW\�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � 3 DQG 5 � VXEVFULEHU PXVW EH

FODVVPDUNHG IRU 3ULRULW\ WR EH DOORZHG XVH RI LW�

� OHYHOV � 3 DQG 5 � VXEVFULEHU PXVW EH

FODVVPDUNHG IRU 3ULRULW\ WR EH DOORZHG XVH

RI LW�

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 6XEVFULEHUV ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU DVVLVWDQFH WR FDOO

DQRWKHU VZLWFK�

6XEVFULEHUV ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU DVVLVWDQFH

WR FDOO DQRWKHU VZLWFK�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%����� 6%������$

5&9 35

7; 35

7; 35 �(9(1�

5&9 35 �2''�

)285�:,5( ��',*,7 3$%; 721( 6,*1$/,1* 6%����� 72 6%������$

',$*5$0

�

Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level 
(dBm)

Seize
Release
Acknowledge

2,250
2,600

570

 -7
 -7
 -7

-20 to 0
Restart
DTMF
Ring

852/1,209
697-1,633

570

 -7
 -7
 -7

Dial Tone
Ringback
Preempt

425
425
425

-14
-14
-14

Receive Level (dBm) Transmit Level (dBm)
Seize
Release
Acknowledge

2,250
2,600

570

-22 to 0

 -7
 -7
 -7

Restart
DTMF
Dial Tone,
Ringback

825/1,209
696-1,633

500

 -7
 -7
-14

Preempt, Error 1,000 -14

NOTE:  All levels shown are for single tones. 

Figure E-5.  Four-Wire 3-Digit PABX, Tone Signaling Trunk
(SB-3865 to SB-3614/A)
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Table E-6.  CSIPG, SB-3865 to SB-3614/A

6HH 'LDJUDP �

6ZLWFK 6%����� 6%������6%�����$

1XPEHU RI &LUFXLWV 6HH 1RWH �� ��

7HUPLQDO &DUGV ��:LUH $/78 7\SH ,,, �3$%; 0RGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV FDOOHG QXPEHU �3 � � �

� GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ� ,I DQ\ SUHFHGHQFH

DERYH 5RXWLQH KDV EHHQ GLDOHG� WKH 6%�

���� VHQGV WKH UHFDOO GLJLW �5� IROORZHG

E\ WKH ��GLJLW DGGUHVV �;;;��

6XEVFULEHU GLDOV �XVLQJ D &% '70)

WHOHSKRQH� 3ULRULW\� LI UHTXLUHG� DQG D ��

GLJLW WUXQN QXPEHU �3 � �6/�� 8SRQ

UHFHLYLQJ VHFRQG GLDO WRQH� WKH

VXEVFULEHU GLDOV �'70)� DV DQ

6%����� VXEVFULEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � SULRULW\ DQG URXWLQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH 6%����� XVHV WUXQN JURXS 7\SH ��

,'; ����������

6XEVFULEHU ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU

DVVLVWDQFH WR FDOO DQRWKHU VZLWFK�

1RWH ��

6%����� 6WDFN

1XPEHU RI

0RGXOHV

6%�����

7UXQNV

� �

� �

� ��
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6%����� 6%������$

5&9 35

7; 35

7; 35 �(9(1�

5&9 35 �2''�

)285�:,5( ��',*,7 3$%; 721( 6,*1$/,1* 6%����� 72 6%������$

',$*5$0',$*5$0

�

   

Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level 
(dBm)

Seize
Release
Acknowledge

2,250
2,600

570

 -7
 -7
 -7

-20 to 0
Restart
DTMF
Ring

852/1,209
697-1,633

570

 -7
 -7
 -7

Dial Tone
Ringback
Preempt, Error

425
425
425

-14
-14
-14

Receive Level 
(dBm)

Transmit Level
 (dBm)

Seize
Release
Acknowledge

2,250
2,600

570

-22 to 0

 -7
 -7
 -7

Restart
DTMF
Dial Tone,
Ringback

825/1,209
696-1,633

500

 -7
 -7
-14

Preempt, Error 1,000 -14

NOTE:  All levels shown are for single tones.

Figure E-6.  Four-Wire 3-Digit PABX Tone Signaling Trunk
(SB-3865 to SB-3614/A) (Hybrid Stack)
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  Table E-7.  CSIPG, SB-3865 to SB-3614/SB-3614A, Hybrid Stack

6HH 'LDJUDP �

6ZLWFK 6%����� 6%������6%�����$

1XPEHU RI &LUFXLWV 6HH 1RWH �� ��

7HUPLQDO &DUGV ��:LUH $/78 7\SH ,,, �3$%; 0RGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV FDOOHG QXPEHU �3 � �

GLJLWV� DQG LV FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� ,I DQ\ SUHFHGHQFH DERYH

5RXWLQH KDV EHHQ GLDOHG� WKH 6%�����

VHQGV WKH UHFDOO GLJLW �5� IROORZHG E\ WKH ��

GLJLW DGGUHVV �;;;��

6XEVFULEHU GLDOV �XVLQJ D &% '70)

WHOHSKRQH� 3ULRULW\� LI UHTXLUHG� DQG D

��GLJLW WUXQN QXPEHU �3�� 6/�� 8SRQ

UHFHLYLQJ VHFRQG GLDO WRQH� WKH

VXEVFULEHU GLDOV �'70)� DV DQ

6%����� DQDORJ ORRS VXEVFULEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � 3ULRULW\ DQG 5RXWLQH�

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH 6%����� XVHV 6%����� WUXQN JURXS

7\SH �� ,'; ������������ DQG XVHV ,';

����� IRU 6%����� VXEVFULEHU QXPEHUV� ,Q

WKH 6%����� +\EULG 6WDFN FRQILJXUDWLRQ

�6%����� DQG 6%������� WKH 6%�����

VXEVFULEHU QXPEHUV DUH HQWHUHG LQWR WKH

6%����� WDEOH� 2QO\ RQH VZLWFK FRGH�

DVVLJQHG WR WKH 6%������ LV XVHG�

6XEVFULEHU ZLWK 7$���� RU 7$����

W\SH WHOHSKRQHV PXVW XVH RSHUDWRU

DVVLVWDQFH WR FDOO DQRWKHU VZLWFK�

1RWH ��

6%����� 6WDFN

1XPEHU RI

0RGXOHV

6%������$�$

7UXQNV

� �

� �

� ��
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

7('
7('

'7* '7*

',$*5$0',$*5$0

�:

$/78

7<3(

9,

&$5'

7('
7('

'7* '7*

',$*5$0',$*5$0

6%�����

�

6%�����$ 72 6%�����

6%������$

��:,5(� ',*,7$/ '70) &21),50$7,21 7581.

Function
Frequency

(Hz)
Transmit Level

(dBm)
Reecive Level

(dBm)
Digits
Seize
Ringback
Preempt
Release
Interdigit
Release Acknowledge
Answer
Restart
Proceed
Digit Complements
Conference/Special Services/End 
  of Dial(Commercial Call)

697/1,633
2,250

500
1,000
2,600

941/1633
2,600
2,600

852/1,209
941/1,209
770/1,633
941/1,477

     -7
     -7
     -14
     -14
     -7
     -7
     -7
     -7
     -7
     -7
     -7
     -7

-20 to 0

Receive Level
(dBm)

Transmit Level
(dBm)

Digits
Seize
Release
Interdigit
Release Acknowledge
Answer
Restart
Proceed
Digit Complements
Conference/Special Services/End 
  of Dial (Commercial Call)

697/1,633
2,250
2,600

941/1,633
2,600
2,600

852/1,209
941/1,209
770/1,633
941/1,477

-20 to 0 -7

Figure E-7.  Four-Wire DTMF Confirmation Trunk 
(SB-3614A to SB-3865)           
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Table E-8.  CSIPG, SB-3614A to SB-3865

6HH 'LDJUDP �

6ZLWFK 6%�����$ 6%�����

1XPEHU RI &LUFXLWV �� 6HH 1RWH �

7HUPLQDO &DUGV 7\SH 9, �: $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG
VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG
VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ �3�����RU
���GLJLWV� DQG LV FRQQHFWHG ZLWKRXW
RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\ �3�����RU ���
GLJLWV� DQG LV FRQQHFWHG ZLWKRXW RSHUDWRU
LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5�

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV ,'; �������� /LQH 7\SH ,�

1RWH ��

6%����� 6WDFN
1XPEHU RI
0RGXOHV

6%�����
7UXQNV

� �

� �

� ��
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Function Frequency 
 (Hz)

Transmit Level
(dBm)

Receive Level
(dBm)

'LJLWV

6HL]H

5LQJEDFN

3UHHPSW

5HOHDVH

,QWHUGLJLW

5HOHDVH $FNQRZOHGJH

$QVZHU

5HVWDUW

3URFHHG

'LJLW &RPSOHPHQWV

&RQIHUHQFH�6SHFLDO 6HUYLFHV�(QG RI 'LDO

�&RPPHUFLDO &DOO�

���������

�����

���

�����

�����

���������

�����

�����

���������

���������

���������

���������

��

��

���

���

��

��

��

��

��

��

��

��

��� WR �

Receive Level 
(dBm)

Transmit Level
 (dBm)

'LJLWV

6HL]H

5HOHDVH

,QWHUGLJLW

5HOHDVH $FNQRZOHGJH

$QVZHU

5HVWDUW

3URFHHG

'LJLW &RPSOHPHQWV

&RQIHUHQFH�6SHFLDO 6HUYLFHV�(QG RI 'LDO

�&RPPHUFLDO &DOO�

���������

�����

�����

��������

�����

�����

���������

���������

���������

��� WR � ��

Figure E-8.  Four-Wire DTMF Confirmation Trunk 
(SB-3614/A to AN/TTC-42)
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Table E-9.  CSIPG, SB-3614A to AN/TTC-42

6HH 'LDJUDP �

6ZLWFK 6%�����$ $1�77&���

1XPEHU RI &LUFXLWV �� �� ��

7HUPLQDO &DUG 7\SH 9, �: $/78

6SHFLDO $GDSWHU �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG VXEVFULEHU� &DOO LV URXWHG DXWRPDWLFDOO\ WR

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ �3�����RU ���

GLJLWV� DQG LV FRQQHFWHG DXWRPDWLFDOO\ ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3�����RU���GLJLWV� DQG LV

DXWRPDWLFDOO\ FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV �)2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV ,'; �������� /LQH 7\SH ,�

�� �� IRU 860& YHUVLRQ DQG �� IRU 86$) YHUVLRQ LQ FXUUHQW FRQILJXUDWLRQ� 'HSHQGV RQ WKH QXPEHU RI

�:$/78V LQVWDOOHG�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

7('
7('

'7* '7*

',$*5$0',$*5$0

1:/78

�:/78

7<3(

9,

&$5'

7('
7('

'7* '7*

',$*5$0',$*5$0

$1�77&��� 6(5,(6

�

6%������$ 72 $1�77&��� 6(5,(6

6%������$

��:,5(� '70) &21),50$7,21 7581.

��

Function Frequency
(Hz)

Transmit Level
(dBm)

Receive Level
 (dBm)

'LJLWV

6HL]H

5LQJEDFN

3UHHPSW

5HOHDVH

,QWHUGLJLW

5HOHDVH $FNQRZOHGJH

$QVZHU

5HVWDUW

3URFHHG

'LJLW &RPSOHPHQWV

&RQIHUHQFH�6SHFLDO

6HUYLFHV�(QG RI 'LDO

�&RPPHUFLDO &DOO�

��������

�����

���

�����

�����

���������

�����

�����

���������

���������

���������

���������

��

��

���

���

��

��

��

��

��

��

��

��

��� WR �

5HFHLYH /HYHO

�G%P�

7UDQVPLW /HYHO

�G%P�

'LJLWV

6HL]H

5HOHDVH

,QWHUGLJLW

5HOHDVH $FNQRZOHGJH

$QVZHU

5HVWDUW

3URFHHG

'LJLW &RPSOHPHQWV

&RQIHUHQFH�6SHFLDO

6HUYLFHV�(QG RI 'LDO

�&RPPHUFLDO &DOO�

���������

�����

�����

���������

�����

�����

���������

���������

���������

��� WR � ��

1/  4WLTU used in the AN/TTC-39D and AN/TTC-39A(V)4.

Figure E-9.  Four-Wire DTMF Confirmation Trunk 
(SB-3614A to AN/TTC-39 Series)
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Table E-10.  CSIPG, SB-3614A to AN/TTC-39 Series, DTMF

6HH 'LDJUDP �

6ZLWFK 6%�����$ $1�77&��� 6HULHV

1XPEHU RI &LUFXLWV �� $1�77&���$�9��� ��

$1�77&���'�$�9��� ��

7HUPLQDO &DUG 7\SH 9, $1�77&���$�9���/78�1:7

$1�77&���'�$�9����:/78

6SHFLDO $GDSWHU �� ��

,QFRPLQJ &DOO &DOOV LV URXWHG DXWRPDWLFDOO\ WR FDOOHG VXEVFULEHU� &DOO LV URXWHG DXWRPDWLFDOO\ WR

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\

�3�����RU���GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3�����RU���GLJLWV� DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV �)2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV &ODVV &RGH ��� /LQH 7\SH ���
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

7('
7('

'7* '7*

',$*5$0',$*5$0

1:/78

�:/78

7<3(

9,

&$5'

7('
7('

'7* '7*

',$*5$0',$*5$0

$1�77&��� 6(5,(6

��

6%������$ 72 $1�77&��� 6(5,(6

6%������$

��:,5(� 6(9(1 ',*,7 721( %8567 7581.

��

Function
Frequency

(Hz)
Transmit Level

(dBm)
Receive Level

(dBm)
Digits
Seize
Ringback
Preempt
Release
Interdigit
Seize/Release Acknowledge
Seize Acknowledge/Restart
Release Acknowledge
Answer
Conference/Special
  Services/End of Dial
  (Commercial Call)

697/1,633
2,250

500
1,000
2,600

941/1,633
570

852/1,209
2,600
2,600

941/1,477

 -7
 -7
-14
-14
 -7
 -7
 -7
 -7
 -7
 -7
 -7

-20 to 0

Receive Level
(dBm)

Transmit Level
(dBm)

Seize
Release
Interdigit
Seize/Release Acknowledge
Seize Acknowledge/Restart
Answer
Conference/Special
  Services/End of Dial
  (Commercial Call)

-20 to 0 -7

1/  4WLTU used in AN/TTC-39D and AN/TTC-39A(V)4.

Figure E-10.  Four-Wire Seven-Digit Tone Burst Trunk
 (SB-3614A to AN/TTC-39 Series)
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Table E-11.  CSIPG, SB-3614A to AN/TTC-39 Series, Tone Burst

6HH 'LDJUDP ��

6ZLWFK 6%�����$ $1�77&��� 6HULHV

1XPEHU RI &LUFXLWV �� $1�77&���$�9��� ��

$1�77&���'�$�9��� ��

7HUPLQDO &DUG 7\SH 9, $1�77&���$�9���/78�1:7

$1�77&���'�$�9����:/78

6SHFLDO $GDSWHU �� ��

,QFRPLQJ &DOO &DOOV LV URXWHG DXWRPDWLFDOO\ WR FDOOHG VXEVFULEHU� &DOO LV URXWHG DXWRPDWLFDOO\ WR

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\

�3�����RU���GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3�����RU ���GLJLWV� DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV �)2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV &ODVV &RGH ��� +RPH ,' 35 PXVW EH ����� RU

DOO LQFRPLQJ FDOOV DUH LQWHUFHSWHG WR WKH RSHUDWRU�

/LQH 7\SH ��� )RU VDWHOOLWH

FRQQHFWLRQ RQO\�
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7(&+

&21752/

7; 35 �(9(1�

5&9 35 �2''�

',$*5$0

6%������$ '61

6%������$ 72 '61

��

&$%/(
&$55,(5

25
5$',2

7\SH
;,

&DUG

Function
Frequency

(Hz)
Transmit Level

(dBm)
Receive Level

(dBm)
DTMF Digits
Seize/Seize
Acknowledge
Release/Release
Acknowledge

697/1,633
  --

2,600

-7
--

--

-20 to 0

Busy
Error
Ringback
Preempt

500
1,000

500
1,000 -14

Idle 2,600 -8

Receive Level
(dBm)

Transmit Level
(dBm)

SF Pulse Digits
Seize/Seize Acknowledge
Release/Release
Acknowledge

10 pps
  --

2,600

-4.5 to -16
  --

-4.5 to -31

--
--

-8

NOTE:  All levels are for single tones.

Figure E-11.  Four-Wire Seven-Digit Tone Burst Trunk 
(SB-3614A to DSN)
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Table E-12.  CSIPG, SB-3614A to DSN

6HH 'LDJUDP ��

6ZLWFK 6%�����$ '61

1XPEHU RI &LUFXLWV �� �� FLUFXLWV SHU FDUG� ��

7HUPLQDO &DUG 7\SH ;, ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO ,QFRPLQJ FDOOV ZLWK D SUHFHGHQFH GLJLW DUH URXWHG

DXWRPDWLFDOO\� E\ SUHFHGHQFH� WR WKH FDOOHG VXEVFULEHU� $Q

LQFRPLQJ FDOO ZLWK D SUHFHGHQFH DOHUWLQJ VLJQDO LV URXWHG WR

WKH FDOO VHUYLFH DWWHQGDQW IRU FRPSOHWLRQ�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV � �VSHFLDO VHUYLFH SUHIL[�� � �7 GLJLW��

SUHFHGHQFH� DQG ��RU ���GLJLW DGGUHVV �'61 DUHD FRGH

DQG VXEVFULEHU DGGUHVV��

7KH '61 VXEVFULEHU GLDOV WKH ��RU ��

GLJLW WDFWLFDO VXEVFULEHU QXPEHU�

� OHYHOV � )2� )� ,� 3� DQG 5�
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)XQFWLRQ

*URXS 5DWH 7UDQVPLW /HYHO

�G%P�

5HFHLYH /HYHO

�G%P�
0XOWLSOH[HG &KDQQHOV

� 9S�S &RQGLWLRQHG 'LSKDVH

&;������ &DEOH

0D[ /HQJWK � 0LOH

�� UPV &RQGLWLRQHG 'LSKDVH

&;������ &DEOH

$W �� NESV

�

�

��

��� NESV

���

���

��

��

��

���

����� 0ESV

�����

��

��

��

�����

�����

�����

���

���

�����

�����

$W �� NESV

�

�

��

��� NESV

���

���

��

��

��

���

���

���

��

��

��

���

����� 0ESV

�����

���

���

�����

�����

Figure E-12.  Four-Wire Digital Common Channel Signaling
Trunk (AN/TTC-39 Series to AN/TTC-39 Series)
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Table E-13.  CSIPG, AN/TTC-39 Series to AN/TTC-39 Series, Digital

6HH 'LDJUDPV �� DQG ��

6ZLWFK $1�77&��� 6HULHV $1�77&��� 6HULHV

1XPEHU RI &LUFXLWV �� �� ��� ��� ��� ��� ��� ��� ��� ���� RU ��� �� �� ��� ��� ��� ��� ��� ��� ��� ���� RU

���

7HUPLQDO &DUG *URXS 0RGHP *URXS 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW� VSHFLDO�

IHDWXUH GLJLW �LI QHHGHG�� WUXQN DFFHVV GLJLW �LI

UHTXLUHG� DQG �� RU ���GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW �LI UHTXLUHG� DQG �� RU ���GLJLW

DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV $OO ,67 JURXSV KDYH DQ RYHUKHDG FKDQQHO XVHG IRU IUDPLQJ� FRPPRQ�FKDQQHO VLJQDOLQJ� DQG

6<6&21� 7KH ILUVW FKDQQHO LQ D '7* DQG HDFK FKDQQHO JURXS LV DOZD\V GHVLJQDWHG DV DQ

RYHUKHDG FKDQQHO� $Q ,67 JURXS FDQ FRQWDLQ ERWK GLJLWDO DQG DQDORJ WUXQNV� KRZHYHU� DOO

WUXQN VLJQDOLQJ LV KDQGOHG E\ WKH RYHUKHDG FKDQQHO ZLWK LWV DVVRFLDWHG 76%V� 7KH PD[LPXP

QXPEHU RI 76%V LV� $1�77&���$�9������ RI ZKLFK XS WR � SHU 6'6* PD\ EH DQDORJ� 7KHUH

DUH �� 76%V SHU 77&���' DQG

77&���$�9���

7\SHV �� �� DQG � 06)V FDQ EH XVHG�

0D[LPXP QXPEHU RI 7('V� ��

8VH 0RGXOR � RU � IRU '7*V�

$Q $1�77&���$�9�� DQG $�9�� RSHUDWLQJ DW D EDVLF ���NESV FKDQQHO UDWH DFFRPPRGDWHV

���NESV DV ZHOO DV ���NESV WUXQNV� 7KH $1�77&���' RSHUDWHV DW D EDVLF �� NESV UDWH�

8VH WHUPLQDO W\SH QXPEHU ���
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&21752/6 $1'

75$160,66,21

(48,30(17

',$*5$0',$*5$0',$*5$0',$*5$0

$1�77&��� 6(5,(6

��

$1�77&��� 6(5,(6 72 $1�77&��� 6(5,(6

$1�77&��� 6(5,(6

��:,5(� $1$/2* $8720$7,&

&20021 &+$11(/ 6,*1$/,1*

7581.

7; 35 �(9(1�

5&9 35 �2''�

���:/78

7<3( ,,
02'(0

1:7
/78

6'6*

7581.

6,*1$/,1*

%8))(5
�:/78

7<3( ,,
02'(0

1:7
/78

6'6*

7; 35 �(9(1�

5&9 35 �2''�
7581.

6,*1$/,1*

%8))(5��

Function   Frequency  
(Hz)

Transmit Level
(dBm)

Receive Level
(dBm)

Signaling and
Supervision is by
Common-Channel
Trunk

Trunk Signaling
Buffer (in analog
mode)

2,400 bps
(1,200 bps)

Duobinary FSK
  Mark
  Space
Binary FSK
  Mark
  Space

1,200/2,400
1,800

1,200
2,400

-10 to +6 -30 to 0

1/  AN/TTC-39D/A(V)4

Figure E-13.  Four-Wire Analog, Automatic, Common Channel
Signaling Trunk (AN/TTC-39 Series to AN/TTC-39 Series)
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Table E-14.  CSIPG, AN/TTC-39 Series to AN/TTC-39 Series, Analog

6HH 'LDJUDP ��

6ZLWFK $1�77&���$�9�� $1�77&���$�9��

1XPEHU RI &LUFXLWV $1�77&���$�9�����

$1�77&���'�$�9�����

$1�77&���$�9�� � ��

$1�77&���'�$�9�����

7HUPLQDO &DUG $1�77&���$�9��� /78�1:7� 7\SH ,,

PRGHP

$1�77&���'�$�9��� �:/78

$1�77&���$�9��� /78�1:7� 7\SH ,,

PRGHP

$1�77&���'�$�9��� �:/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW� VSHFLDO�

IHDWXUH GLJLW �LI QHHGHG�� WUXQN DFFHVV GLJLW

�LI UHTXLUHG� DQG �� RU ���GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW� VSHFLDO�

IHDWXUH GLJLW �LI QHHGHG�� WUXQN DFFHVV GLJLW

�LI UHTXLUHG� DQG �� RU ���GLJLW DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7UXQNLQJ EHWZHHQ $1�77&��� VHULHV &6V PXVW XVH &&6 L�H�� HDFK VZLWFK PXVW XVH D

76% DQG D VHSDUDWH FKDQQHO RU WUXQN IRU VLJQDOLQJ� ,I RQO\ DQDORJ WUXQNV DUH DYDLODEOH� WKH

76% LV XVHG LQ WKH DQDORJ PRGH LQ FRQMXQFWLRQ ZLWK D W\SH ,, PRGHP� DQG XVHV D VHSDUDWH

WUXQN IRU VLJQDOLQJ� 7KH W\SH ,, PRGHP HPXODWHV WKH 0'����& PRGHP� ,I ERWK D '7* DQG

DQDORJ WUXQNV H[LVW EHWZHHQ VZLWFKHV� WKHQ WKH RYHUKHDG FKDQQHO RI WKH '7* FDQ EH XVHG

IRU FRQWURO RI ERWK WKH GLJLWDO DQG DQDORJ WUXQNV� ,I RQO\ GLJLWDO WUXQNV DQG DQRWKHU 76%� DQ

DQDORJ RYHUKHDG WUXQN FDQ EH XVHG IRU WKH DQDORJ WUXQNV�

8VH WHUPLQDO W\SH QXPEHU ���
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

7('
'7* '7*

',$*5$0

7('

$1�77&���

��

$1�77&��� 6(5,(6 72 $1�77&���

$1�77&��� 6(5,(6

��:,5(� ',*,7$/ 7'0 &20021
&+$11(/ 6,*1$/,1* 7581.

',3+$6(

*5283

02'(0

',3+$6(

*5283

02'(0

7581.

6,*1$/,1*

%8))(5

7581.

6,*1$/,1*

%8))(5

Function
Group Rate

   
Transmit Level Receive Level 

Multiplexed
Channels        3 Vp-p

Conditioned Diphase
   Max Length: 90m Vrms

Conditioned Diphase

CX-11230 Cable

At 32 kbps

8
9

16
18

256 kbps
288
512
576 2 Miles

32
36
48
64
72

1.024 Mbps
1.152
1.536
2.048
2.034

1 Mile

At 16 kbps

8
9

16
18

128 kbps
144
256
288

2 Miles

32
36
64
72

512
576

1.024 Mbps
1.152

1 Mile

Figure E-14.  Four-Wire Digital TDM, Common Channel
Signaling Trunk (AN/TTC-39 Series to AN/TTC-42)
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Table E-15.  CSIPG, AN/TTC-39 Series to AN/TTC-42, CCIS

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV $1�77&���

1XPEHU RI &LUFXLWV �� �� ��� ��� ��� ��� ��� ��� RU �� �� �� ��� ��� ��� ��� ��� ��� RU ��

7HUPLQDO &DUG 'LSKDVH *URXS 0RGHP 'LSKDVH *URXS 0RGHP

1XPEHU RI 7('V �� �

1XPEHU RI 76%V ��� ��� SHU 77&���' DQG ���$�9�� �

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW �LI

UHTXLUHG� DQG ��� ���� RU ���GLJLW

DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW� VSHFLDO

IHDWXUH GLJLW �LI QHHGHG�� WUXQN DFFHVV

GLJLW �LI UHTXLUHG� DQG ��� ��� RU ��� GLJLW

DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7UXQNLQJ EHWZHHQ VZLWFKHV PXVW XVH &&6� L�H�� HDFK VZLWFK PXVW XVH D 76% DQG D

VHSDUDWH FKDQQHO RU WUXQN IRU VLJQDOLQJ�

6ZLWFK 5DWH �NESV� ��� �� ��� ��

7UXQN *URXS 5DWH ��� �� ��� ��

7HUPLQDO 7\SH �� 7KH $1�77&��� XVHV &&6 WUXQN JURXS

7\SH �� ,'; ���������
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

$1�77&���

5&9 35 �2''�

7; 35 �(9(1�

7; 35

5&9 35
$1�77&���
6(5,(6

��:,5(� '70) &21),50$7,21 7581. $1�77&��� 6(5,(6 72 $1�77&���

',$*5$0',$*5$0

��

Function Frequency 
(Hz)

Transmit Level
(dBm)

Receive Level
(dBm)

Seize
Release
Acknowledge

2,250
2,600
2,600

 -7
 -7
 -7

-20 to 0

Restart
DTMF
Dial Tone

 852/1,209
 697-1,633

425

 -7
 -7
 -7

-20 to 0

Busy
Ringback
Preempt

425
425

440/1,620

-14
-14
-14

-20 to 0

Receive Level 
(dBm)

Tansmit Level
(dBm)

Seize
Release
Answer

2,250
2,600
2,600

-22 to 0

-7
-7
-7

Restart
DTMF
Dial Tone 

825/1,209
697-1,633

425

-7
-7

-14

Busy
Ringback
Preempt

425

425

-14

-14

NOTE:  All levels shown are for single tones.

Figure E-15.  Four-Wire DTMF Confirmation Trunk (AN/TTC-39 Series 
to AN/TTC-42)



CJCSM 6231.02A
1 August 1998

Appendix EE-32

Table E-16.  CSIPG, AN/TTC-39 Series to AN/TTC-42, Analog

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV $1�77&���

1XPEHU RI &LUFXLWV $1�77&���$�9�����

$1�77&���' DQG ���$�9�����

�� ��

7HUPLQDO &DUGV $1�77&���$�9���/78�1:7

$1�77&���' DQG $�9����:/78

��:LUH $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\

�3 � � � � GLJLWV� DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\ �3 � � � �

GLJLWV� DQG LV FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7HUPLQDO 7\SH �� �IRU FRQILUPDWLRQ

VLJQDO�

7KH $1�77&��� XVHV WKH $1�77&���

WUXQN JURXS 7\SH ���� $1�77&���� ,';

������������

1/  24 for USMC version and 96 for USAF version in current configuration.         
    Depends on number of 4W ALTUs installed.
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7('
7('

'7* '7*

',$*5$0

7('
7('

'7* '7*

6%�����

��

$1�77&��� 6(5,(6 72 6%�����

$1�77&��� 6(5,(6

��:,5(� ',%,76 7581.

7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

',3+$6(

*5283

02'(0

',3+$6(

*5283

02'(0

Function Group Rate
   

Transmit Level Receive Level

Multiplexed
Channels

      3 Vp-p
Conditioned Diphase
CX-11230 Cable
Max Length 2 Miles

     90 mVrms
Conditioned Diphase

CX-11230 Cable

At 32 kbps

4.5
8
9

16
18

144 kbps
256
288
512
576

At 16 kbps

4.5
8
9

16
18

72 kbps
128
144
256
288

Figure E-16.  Four-Wire DIBTS Trunk (AN/TTC-39 Series
to SB-3865)
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Table E-17.  CSIPG, AN/TTC-39 Series to SB-3865, DIBTS

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV 6%�����

1XPEHU RI &LUFXLWV ���� �� �� ��� RU �� ���� �� �� ��� RU ��

7HUPLQDO &DUGV 'LSKDVH *URXS 0RGHP 'LSKDVH *URXS 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW DQG ��

GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG ��GLJLW DGGUHVV���

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7HUPLQDO 7\SH �� 7KH 6%����� XVHV WKH ',%76 WUXQN

JURXS 7\SH �� ,'; ����������

1/  For access to the AN/TTC-39 series conference bridge and to 7-, 10- or 
    13-digit subscriber numbers, SB-3865 DSVT, and DNVT users dial P + 91.        
    Upon receiving second dial tone, required digits are dialed.
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Function Rate Transmit Level 

Single Channel 32/16 kbps 1 / 4 km WF-16 Cable
3 Vp-p (+10
percent)

1/ 16 kbps for AN/TTC-39D only.

Figure E-17.  Four-Wire Digital Single Channel DIBTS Trunk
(AN/TTC-39 Series to SB-3865)
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Table E-18.  CSIPG, AN/TTC-39 Series to SB-3865, Single Channel

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV 6%�����

1XPEHU RI &LUFXLWV 2QH ',%76 WUXQN JURXS ��� WUXQNV�

7HUPLQDO &DUGV '/30$ '/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW DQG ��

GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW DQG ��GLJLW DGGUHVV� ��

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7HUPLQDO 7\SH �� 7KH 6%����� XVHV WKH ',%76 WUXQN

JURXS W\SH �� ,'; ����������

1/  For access to the AN/TTC-39 series conference bridge and to 7-, 10-,
    or 13-digit subscriber numbers, SB-3865 DSVT and DNVT users dial P + 91.   
    Upon receiving second dial tone from the AN/TTC-39 series switch,          
    required digits are dialed.
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%�����

5&9 35 �2''�
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$1�77&���
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��

',$*5$0

Function Frequency
(Hz)

Transmit Level
(dBm)

Receive Level
(dBm)

Seize
Release
Acknowledge

2,250
2,600
2,600

 -7
 -7
 -7

-20 to 0

Restart
DTMF
Dial Tone

 852/1,209
 697-1,633

425

 -7
 -7
 -7

-20 to 0

Busy
Ringback
Preempt

425
425

440/620

-14
-14
-14

-20 to 0

Receive Level
(dBm)

Transmit Level
(dBm)

Seize
Release
Answer

2,250
2,600
2,600

-22 to 0

-7
-7
-7

Restart
DTMF
Dial Tone 

825/1,209
697-1,633

425

-7
-7

  -14

Busy
Ringback
Preempt

425

425

-14

-14

NOTE.  All levels shown are for single tones.

Figure E-18.  Four-Wire DTMF Confirmation Trunk
(AN/TTC-39 Series to SB-3865)
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Table E-19.  CSIPG, AN/TTC-39 Series to SB-3865, DTMF

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV 6%�����

1XPEHU RI &LUFXLWV $1�77&���$�9�����

$1�77&���'����$�9�� ���

1RWH �

7HUPLQDO &DUGV $1�77&���$�9���/78�1:7

$1�77&���'����$�9����:/78

��:LUH $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\

�3 � � � � GLJLWV� DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3 � � � � GLJLWV� DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� VHULHV XVHV WHUPLQDO

7\SH �� �IRU FRQILUPDWLRQ VLJQDOLQJ�

7KH 6%����� XVHV $1�77&���

WUXQN JURXS 7\SH ���� $1�77&����

,'; ������������

1RWH ��

6%����� 6WDFN

1XPEHU RI

0RGXOHV

$1�77&���

7UXQNV

�

�

�

�

�

��
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7(&+
&21752/

7; 35 �(9(1�

5&9 35 �2''�

',$*5$0

$1�77&���

6(5,(6 '61

��:,5(� 6) ',$/�38/6(�'70)�
����+] 683(59,6(' 7581. $1�77&��� 6(5,(6 72 '61

��

6)

$'$37(5

&$%/(

&$55,(5

25

5$',2

��

Function Frequency Transmit Level Receive Level

Idle
Release, Dial
Pulse

2,600
2,600

  -20 
-8

DTMF Tones
Busy Tone

697-1,633
425 

-7
 -14

Receive Level Transmit Level

Idle
Dial Pulse, On
Hook
Dial/Busy Tone

2,600
2,600

600

-22 to 0

   -20
   -8
   -18
   -18
   -15
  (OCONUS)Ring/Ringback

Preempt
400

400+620

Idle
Dial Pulse, On
Hook
Dial Tone
Ring/Ringback

2,600
2,600

350+440
440+480

   -20
   -8
   -10
   -13
   -15
   -21
  (CONUS)Preempt

Busy Tone
440+620
480+620

NOTE:  All levels shown are for single tones unless otherwise noted.  Levels   
       given are for composite signals.
 
1/  MFLTU in AN/TTC-39A(V)4 and AN/TTC-39D.  SF adapter transmission           
    level adjustment: Transmit +10 to -15 dB; Receive +10 to -10 dB.

Figure E-19.  Four-Wire SF Dial-Pulse or DTMF 2,600-Hz SF,
Supervised Trunk (AN/TTC-39 Series to DSN)
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Table E-20.  CSIPG, AN/TTC-39 Series to DSN, DTMF

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV '61

1XPEHU RI &LUFXLWV $1�77&���$�9��� ��

$1�77&���' DQG���$�9��� �

��

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���' DQG 77&���$�9���0)/78

��

6SHFLDO $GDSWHU $1�77&���$�9��� 6) ������ +]� ��

,QFRPLQJ &DOO ,QFRPLQJ FDOOV ZLWK D SUHFHGHQFH GLJLW DUH

URXWHG DXWRPDWLFDOO\� E\ SUHFHGHQFH� WR WKH

FDOOHG VXEVFULEHU� $Q LQFRPLQJ FDOO ZLWK D

SUHFHGHQFH DOHUWLQJ VLJQDO LV URXWHG WR WKH FDOO

VHUYLFH DWWHQGDQW IRU FRPSOHWLRQ�

&DOO LV URXWHG DXWRPDWLFDOO\ WR

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV WKH SUHFHGHQFH� VSHFLDO�

VHUYLFH SUHIL[� '61 DUHD FRGH� DQG VXEVFULEHU

DGGUHVV �SUHFHGHQFH� VSHFLDO�VHUYLFH SUHIL[�

DQG DUHD FRGH GLJLWV DUH RSWLRQDO�� 7KH

$1�77&��� VHULHV FRQYHUWV WKH VSHFLDO VHUYLFH

SUHIL[ GLJLW LQWR WKH DSSURSULDWH URXWH FRGH GLJLW�

6LJQDOLQJ LV '70)�

'61 VXEVFULEHU GLDOV D UHJXODU

'61 QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV �)2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV &RQILUPDWLRQ VLJQDOLQJ FDQQRW EH XVHG ZKHQ

WUDQVPLVVLRQ LV E\ VDWHOOLWH� 7HUPLQDO 7\SH �� �

31,' 3%;�
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7(&+

&21752/

7; 35 �(9(1�

5&9 35 �2''�

',$*5$0',$*5$0

$1�77&���
6(5,(6 '61

��:,5( ,17(56:,7&+ 7581. 72 '61� 0)
����+] 6) 683(59,6,21 7581. $1�77&��� 6(5,(6 72 '61

��

7+5(6+2/'(5

��6)

$'$37(5

&$%/(

&$55,(5

25

5$',2

Function Frequency
(Hz)

Transmit Level
(dBm) 2 /

 
 

Receive Level
(dBm)

Idle
Release
Off Hook

2,600
2,600

-

-20 dBm0
-8 dBm0

MF Signals
Busy Tone
Ring Back

700-1,700
425

 425 

-6 dBm0
-14
-14

Receive Level
(dBm)

Transmit Level
(dBm)

Idle
On Hook
Off Hook

2,600
2,600

-

-22 to 0

-20 3 / 

-

MF Signals
Busy Tone
Ring Back

700-1,700
480+620
440+480

-6 dBm0
-21
-13

(CONUS)

Preempt
Busy Tone
Ringback

440+620
600
400

-15
-18
-18

(OCONUS)

NOTE:  All levels shown are for single tones unless otherwise noted.

1/ MFLTU used by the AN/TTC-39A(V)4/D.
2/ SF adapter transmission level adjustment: Transmit  10 dB to -15 dB;

Receive 10 dB TO -10 dB.
3/ See Subparagraph 6-40, TM-11-5805-12-13 for MFLTU adjustment procedures.  

Figure E-20.  Four-Wire, MF, Nonconfirmation Signaling,
 2,600-Hz SF, Supervised Interswitch Trunk 

(AN/TTC-39 Series to DSN)
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Table E-21.  CSIPG, AN/TTC-39 Series to DSN, MF

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV '61

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���'����$�9�� � �

��

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���'	 ��$�9��� 0)/78

��

6SHFLDO $GDSWHUV $1�77&���$�9���6) ������ +]� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO $1�77&��� 6HULHV VHQGV

.3�3�2�1<;�11;�;;;;�67 ZKHUH�

.3  0) NH\ SXOVH

3  0) SUHFHGHQFH OHYHO SXOVH

5  0) URXWH GLJLW SXOVH

�5  � IURP $1�77&��� 6HULHV�

67  0) HQG RI VLJQDOLQJ SXOVH

'61 VHQGV

.3�3�5�1<;�;;;;;;;�67

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7HUPLQDO 7\SH ��
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

��:,5( GF &/2685(� ',$/ 38/6(

',$*5$0

��

$1�77&��� 6(5,(6 72
&200(5&,$/ 6:,7&+ /223

$1�77&��� 6(5,(6
GF &/2685( ��

&200(5&,$/
6:,7&+ /223

7;� 5&97;� 5&9

)XQFWLRQ )UHTXHQF\
�+]�

7UDQVPLW /HYHO �G%P� 5HFHLYH /HYHO
�G%P�

6HL]XUH
'LDO 3XOVH
%XV\

GF FORVXUH
�� SSV
���

GF FORVXUH
���

��

5HFHLYH /HYHO 7UDQVPLW /HYHO

5LQJ
'LDO 7RQH

�� WR ��
1RWH �

�� WR
��� 9UPV

�� 9UPV ��

NOTE:  All levels shown are for single tones.
 
1/  TCLTU in AN/TTC-39A(V)4 and TTC-39D.       
2/  Values determined by commercial switch.

Figure E-21.  Two-Wire dc Closure, Dial-Pulse Trunk
(AN/TTC-39 Series to Commercial Loop)
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Table E-22.  CSIPG, AN/TTC-39 Series to Commercial Switch Loop

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV &RPPHUFLDO

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���' DQG $1�77&���$�9�� � ��

��

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���' DQG ���$�9���7&/78

��

6SHFLDO $GDSWHUV GF &ORVXUH ��

,QFRPLQJ &DOO &DOO LV ULQJGRZQ WR &6) DWWHQGDQW� ZKR IRUZDUGV

WKH FDOO WR WKH FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN

DFFHVV FRGH �& DQG ZDLWV IRU GLDO WRQH IURP

FRPPHUFLDO VZLWFK� 6XEVFULEHU WKHQ NH\V DGGUHVV

GLJLWV� DQG WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH

FRPPHUFLDO VZLWFK� $IWHU DGGUHVV GLJLWV DUH NH\HG�

& LV NH\HG WR FRPSOHWH WKH FRQQHFWLRQ�

6XEVFULEHU GLDOV D UHJXODU QXPEHU

ZKLFK LV WKH &6) DWWHQGDQW� 7KH

GHVLUHG $1�77&��� VHULHV VZLWFK

VXEVFULEHU QXPEHU PXVW WKHQ EH

JLYHQ RUDOO\ WR WKH &6) DWWHQGDQW WR

VHW XS WKH FRQQHFWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� VHULHV DSSHDUV DV D

��ZLUH� GLDO�SXOVH VXEVFULEHU ORRS RII WKH

FRPPHUFLDO VZLWFK�

8VH WHUPLQDO 7\SH ���
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7(&+

&21752/

',$*5$0',$*5$0

$1�77&���

6(5,(6

��

&200(5&,$/

6:,7&+

)285�:,5(

/223

7; 35 �(9(1�

5&9 35 �2''�

7; 35

5&9 35

$1�77&��� 6(5,(6 72 &200(5&,$/
6:,7&+ ��:,5( /223��:,5(� 6)� ',$/ 38/6( 7581.

��6)

$'$37(5

Function Frequency
(Hz)

Transmit Level
(dBm)3 /

Receive Level
(dBm)

Idle
On Hook
Seizure
Dial Pulse
Busy

2,600
2,600

0
2,600 @ 10 pps

425

-22
-10

Remove Sig.
-10 @ No Sig.

-14

2/

Receive Level
(dBm)

Transmit Level
(dBm)

Idle
Seize

2,600
No Signal -31 to -13

2/

NOTE:  All levels shown are for single tones.

1/ MFLTU in AN/TTC-39A(V)4 and TTC-39D.
2/ Values are determined by commercial switch.
3/ SF adapter transmission level adjustment:  Transmit - 10 dB to -15 dB;

Receive +10 dB to -10 dB.  

Figure E-22.  Four-Wire SF Dial Pulse Trunk
(AN/TTC-39 Series to Commercial Switch)
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Table E-23.  CSIPG, AN/TTC-39 Series to Commercial
Switch Four Wire Loop

6HH 'LDJUDP ��

6ZLWFK $1�77&��� VHULHV &RPPHUFLDO

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���' DQG $1�77&���$�9�� � �

��

7HUPLQDO &DUG $1�77&���$�9��� /78�1:7

$1�77&���'����$�9���0)/78

��

6SHFLDO $GDSWHUV 6) ��

,QFRPLQJ &DOO &DOO LV ULQJGRZQ WR &6) DWWHQGDQW� ZKR IRUZDUGV

WKH FDOO WR WKH FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN DFFHVV

FRGH �& DQG ZDLWV IRU GLDO WRQH IURP FRPPHUFLDO

VZLWFK� 6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV� DQG

WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH FRPPHUFLDO

VZLWFK� $IWHU DGGUHVV GLJLWV DUH NH\HG� & LV NH\HG

WR FRPSOHWH WKH FRQQHFWLRQ�

6XEVFULEHU GLDOV D UHJXODU QXPEHU�

ZKLFK LV WKH &6) DWWHQGDQW� 7KH

GHVLUHG $1�77&��� 6HULHV VZLWFK

VXEVFULEHU QXPEHU PXVW WKHQ EH

JLYHQ RUDOO\ WR WKH &6) DWWHQGDQW WR

VHW XS WKH FRQQHFWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� VHULHV DSSHDUV DV D

��ZLUH� VLQJOH IUHTXHQF\� GLDO�SXOVH VXEVFULEHU ORRS

RII WKH FRPPHUFLDO VZLWFK�

8VH WHUPLQDO 7\SH ���
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7(&+
&21752/ $1'
75$160,66,21
(48,30(17

',$*5$0',$*5$0

$1�77&���
6(5,(6

��

( 	 0

$'$37(5

&200(5&,$/

6:,7&+

7581.

7; 35 �(9(1�

5&9 35 �2''�

7; 35

5&9 35

$1�77&��� 6(5,(6 72 &200(5&,$/

6:,7&+ 7581.

��:,5(� ( 	 0 ',$/ 38/6( 25 0) ��� 121�
&21),50$7,21 6,*1$/,1* 7581.

(� 0 (� 0 ��

��

��

Function
Frequency

(Hz)
Transmit Level

(dBm) 3 /
Receive Level 

(dBm)

M Lead (Seize)
M Lead (Idle)
E Lead (Idle)

dc
dc
dc

-48 V
Grd

-48 V

Dial Pulse (M)
2/6 MF

10 pps
700 to 1,700

-48 V/Grd
-10

Ringback, Busy
Error

425
425/1,050

-14
-14

Receive Level
(dBm)

Transmit Level 
(dBm)

E Lead (Seize)
Dial Pulse (E)
2/6 MF

dc
10 pps

700 to 1,700
-22 to 0

Grd
Grd/Open

2/

NOTE:  All levels shown are for single tones.

1/ EMLTU in AN/TTC-39A(V)4 and AN/TTC-39D. 
2/ Values are determined by commercial switch.
3/ Not required when converter is in use.
4/ E&M adapter transmission level adjustment:  Transmit +10 dB to -15 dB;

Receive +10 dB to -10 dB.  

Figure E-23.  Six-Wire E&M Dial Pulse or Nonconfirmation
Signaling (AN/TTC-39 Series to Commercial Switch Trunk)

( /($'

&20021 5(7851

0 /($'

5&9 35

7; 35

��� )7 0$;

&200(5&,$/

��:,5(

7581.

�� &219(57(5

81,7

:(6&20

��� ):$

25 (48,9�

( 	 0

$'$37(5
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Table E-24.  CSIPG, AN/TTC-39 Series to Commercial 
Switch Trunk

6HH 'LDJUDP ��

6ZLWFK $1�77&��� VHULHV &RPPHUFLDO

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���'�$�9�� ��

��

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���$�9�� DQG ���'�(0/78

��

6SHFLDO $GDSWHUV (	0 ��

,QFRPLQJ &DOO &DOO LV DXWRPDWLFDOO\ URXWHG WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN

DFFHVV FRGH �& DQG ZDLWV IRU GLDO WRQH�

6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV� DQG WKH

GLJLWV DUH HLWKHU RXWSXOVHG �'3� RQ WKH 0 OHDG RU

VHQW E\ ��� 0) RQ WKH 7;� GHSHQGLQJ RQ WKH

WHUPLQDO W\SH FODVVPDUN XVHG� 7KH VXEVFULEHU

WKHQ GLDOV & �(2'� RU ZDLWV �� VHFRQGV IRU IXOO

FRQQHFWLRQ�

6XEVFULEHU GLDOV GHVLUHG

$1�77&��� VHULHV VZLWFK VXEVFULEHU

QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 8VH WHUPLQDO W\SHV�

�� � (	0� ZLQN�VWDUW VLJQDOLQJ

�� � (	0� GLDO�SXOVH VLJQDOLQJ� ZLQN�VWDUW

�� � (	0� GLDO�SXOVH VLJQDOLQJ� WLPHG�VWDUW

&DQ EH PDGH WR RSHUDWH ZLWK D ��ZLUH WUXQN E\

XVLQJ D :(6&20 ��� ):$ FRQYHUWHU RU

HTXLYDOHQW�



CJCSM 6231.02A
1 August 1998

E-49

7(&+

&21752/

',$*5$0',$*5$0

$1�77&���
6(5,(6

��

6)
$'$37(5

:(&2����
�',0(16,21 ���
&200(5&,$/

6:,7&+�

7; 35 �(9(1�

5&9 35 �2''�

7; 35

5&9 35

��:,5(� 6)� ',$/ 38/6(� ��',*,7 7581. $1�77&��� 6(5,(6 72 :(&2����

��

Function Frequency
(Hz)

Transmit Level
(dBm)2 /

Receive Level
(dBm)

Idle
Release
Seize

2,600
2,600

No Signal

-22
-10

No Signal
3/

Busy
Ringback
Dial Pulse

425
425

2,600 @ 10
pps

Receive Level
(dBm)

Transmit Level
(dBm)

Idle
Seize
Dial Pulse

2,600
No Signal

2,600 @ 10
pps

-31 to -13

-16 to -4
3/

NOTE:  All levels shown are for single tones. 

1/ MFLTU in AN/TTC-39A(V)4 and AN/TTC-39D.
2/ SF adapter transmission level adjustment:  Transmit +10 dB to -15 dB;

Receive +10 dB to -10 dB.
3/ Values are determined by commercial switch.
  

Figure E-24.  Four-Wire, SF Dial Pulse, 3-Digit 
(AN/TTC-39 Series to WECO 400)
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Table E-25.  CSIPG, AN/TTC-39 Series to WECO 400

6HH 'LDJUDP ��

6ZLWFK $1�77&��� VHULHV :(&2 ���

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���' 	 $1�77&���$�9��� �

�� WUXQNV� ��� OLQHV

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���$�9�� 	 $1�77&���'�0)/78

��

6SHFLDO $GDSWHUV 6) ��

,QFRPLQJ &DOO &DOO LV DXWRPDWLFDOO\ URXWHG WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV � � ��GLJLW DGGUHVV� 6XEVFULEHU GLDOV QXPEHU IRU DQ

$1�77&��� VHULHV VZLWFK WUXQN DQG�

XSRQ UHFHLSW RI GLDO WRQH� GLDOV FDOOHG

QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH :(&2 ��� ORRNV OLNH DQ $1�77&��� WR WKH

$1�77&��� VHULHV VZLWFK� WKXV WKH FRPPHUFLDO

HVFDSH GLJLWV ���&� DUH QRW XVHG�

8VH WHUPLQDO 7\SH ���
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',$*5$0',$*5$0

$1�77&���
6(5,(6

��

$'$37(5

��:,5(� (	0� 1$72 $1$/2* $1�77&��� 6(5,(6 72 1$72

)25(,*1

1$72

,17(5)$&(

%2;

&9�����
25

&9�����
��� ��

��

&9�����
/78

�,) 86('�
��� ��

7;

5;

(	0

Function   Frequency
  (Hz)

Transmit Level
(dBm) 6 /

Receive Level
(dBm) 6 /

Receive Level
(dBm)

Idle
Seize
Dial Pulse

2,600
No Signal

2,600/10 pps

-10, -22
--

-10

-31 TO -13
-31 TO -13
-16 TO -4

0
+24

+24/0

Busy (Line   
  Trunk) 
Error Tone

425

425/1,050

-14

-14

Receive Level
(dBm)

Transmit
Level (dbm)

Six
Volts

Idle
Seize 
Dial Pulse

2,600
No Signal

2600 @ 10 pps

   -31 to -13
   -31 to -13
   -16 to -4

-10,-22
--

-10

0
+24

+24/0
NOTE:  All levels shown are for single tones.
     
1/  Depends upon specific configuration.  See Figure VII-12.
2/  MFLTU/CV-3478 (NIU):  the MFLTU is normally located in the switch, but may 
    be in the CV-4180.
3/  NILTU is normally in the CV-4180, but may be in the switch.  See      
Figure VII-12.
4/  DPLMA/CV-4002 (NAI):  the DPLMA is normally in the switch, but may be in   
  the CV-4180.
5/  No device is used if NILTU is used
6/  SF adapter level adjustment and NATO interface unit level adjust:          
    Transmit +10 dB to -15 dB; Receive 10 dB to -10 dB.

Figure E-25.  Six-Wire, E&M, NATO Analog Trunk
(AN/TTC-39 Series to NATO)
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Table E-26.  CSIPG, AN/TTC-39A(V)1 and A(V)4 to NATO

6HH 'LDJUDP ��

6ZLWFK $1�77&���$�9�� DQG

$1�77&���$�9��

1$72 XVLQJ 1$72 DQDORJ LQWHUIDFH

XQLWV�

1XPEHU RI &LUFXLWV $1�77&���$�9����� PD[ �� SHU 1,8�

$1�77&���$�9�� � �

8S WR � SHU 1,8

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���$�9��� 1,/78 ��

��

6SHFLDO $GDSWHUV $1�77&���$�9���6)� &9����� �1,8�

$1�77&���$�9��� &9������9���7

$1�77&���' �� ��

��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV 3 � �<; � XS WR �� GLJLWV IRU

GHVLUHG SDUW\ DQG LV FRQQHFWHG WR FDOOHG SDUW\

DXWRPDWLFDOO\�

6XEVFULEHU GLDOV 3 � XS WR �� DGGUHVV

GLJLWV DQG LV FRQQHFWHG WR FDOOHG SDUW\

DXWRPDWLFDOO\�

3UHFHGHQFH� 3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV�

'LJLW � � 5 URXWLQH �5�

'LJLW � � 2 RUGLQDU\ SULRULW\ �3	,�

'LJLW � � 6 VSHFLDO �)	)2�

5HVWULFWLRQV� 6SHFLDO ,QVWWXFWLRQV %HFDXVH WKH QXPEHU RI DGGUHVV GLJLWV YDULHV�

WKH VZLWFK ZDLWV IRU �� VHFRQGV DIWHU WKH ODVW

GLJLW WR HQVXUH LW LV WKH ODVW GLJLW� 7KH VZLWFK

DGGV D WUDIILF PRGH GLJLW �7�� 7  � IRU

XQHQFU\SWHG FDOOV RU 7  � IRU 1%67 HQFU\SWHG

FDOOV� 7KH 7 GLJLW LV WKH ILUVW GLJLW VHQW RYHU WKH

WUXQN�

8VH WHUPLQDO 7\SH �� IRU ��$�9�� RU 7\SH ��

IRU RWKHU YHUVLRQV� 'DWD FDOOV WR� IURP� RU E\ D

1$72 WUXQN DUH SUHYHQWHG E\ VRIWZDUH� 7KH

1,8 PD\ EH FROORFDWHG ZLWK WKH $1�77&�

��$�9��� WKH $1�77&���$�9��� RU PD\ EH

UHPRWHO\ ORFDWHG E\ XVLQJ UDGLRV IRU WKH

WUDQVPLVVLRQ PHGLXP� 7KH 1,/78 LV QRUPDOO\

ORFDWHG H[WHUQDO WR WKH VZLWFK LQ WKH /78�

&9������

�� ,Q WKH $1�77&���'� WKH DQDORJ 1$72 LQWHUIDFH LV E\ PHDQV RI DQ 0)/78 ORFDWHG LQ DQ H[WHUQDO &9������9���7 /78

�� ,Q WKH $1�77&���'� WKH DQDORJ 1$72 LQWHUIDFH LV WKURXJK WKH 1,8 �&9������ ZKLFK LV LQWHUIDFHG WKURXJK WKH 0)/78 LQ

WKH VZLWFK�
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7581.

6,*1$/,1*

%8))(5

',3+$6(

*5283

02'(0

7581.

6,*1$/,1*

%8))(5

7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

',3+$6(

*5283

02'(0

7('
7('

'7* '7*

$1�77&���$1�77&���

',$*5$0',$*5$0

����:,5(� ',*,7$/ 7'0 &20021

&+$11(/ 6,*1$/,1* 7581.
$1�77&��� 72 $1�77&���

Function   Group Rate
     

Transmit Level
 (dBm)

Receive Level
 (dBm)

Multiplexed
Channels

3 Vp-p 
Conditioned Diphase
CX-11230 Cable
Max Length

90m Vrms
Conditioned

Diphase

CX-11230 Cable

At 32 kbps

8
9

16
18

256 kbps
288
512
576 2 Miles

32
36
64
72

1.024 Mbps
1.152
2.048
2.304 1 Mile

At 16 kbps

8
9

16
18

128 kbps
144
256
288

2 Miles

32
36
64
72

512
576

1.024 Mbps
1.152

1 Mile

 NOTE:  All levels shown are for single tone.

Figure E-26.  Four-Wire, Digital TDM, Common-Channel
Signaling Trunk (AN/TTC-42 to AN/TTC-42)
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Table E-27.  CSIPG, AN/TTC-42 to AN/TTC-42, CCIS

6HH 'LDJUDP ��

6ZLWFK $1�77&��� $1�77&���

1XPEHU RI &LUFXLWV �� �� ��� ��� ��� ��� ��� RU �� �� �� ��� ��� ��� ��� ��� RU ��

7HUPLQDO &DUG 'LSKDVH *URXS 0RGHP 'LSKDVH *URXS 0RGHP

1XPEHU RI 7('V � �

1XPEHU RI 76%V � �

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW �LI

UHTXLUHG� DQG ��� ���� RU ���GLJLW

DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW �LI UHTXLUHG�� DQG ��� ���� RU

���GLJLW DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7UXQNLQJ EHWZHHQ VZLWFKHV PXVW XVH &&6� WKDW LV� HDFK VZLWFK PXVW XVH D 76% DQG

D VHSDUDWH FKDQQHO RU WUXQN IRU VLJQDOLQJ�

6ZLWFK 5DWH �NESV� ��� �� ��� ��

7UXQN *URXS 5DWH �NESV� ��� �� ��� ��

7KH $1�77&��� XVHV &&6 WUXQN JURXS

7\SH �� ,'; ���������
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

$1�77&���

5&9 35 �(9(1�

7; 35 �2''�

7; 35 �(9(1�

5&9 35 �2''�
$1�77&���

��:,5( '70) &21),50$7,21 7581. $1�77&��� 72 $1�77&���

',$*5$0

��

Function Frequency
 (Hz)

Transmit Level 
(dBm)

Receive Level
(dBm)

Seize
Release
Acknowledge

2,250
2,600
2,600

 -7
 -7
 -7

-20 to 0

Restart
DTMF
Dial Tone

 852/1,209
 697-1,633

425

 -7
 -7
 -7

-20 to 0

Busy
Ringback
Preempt

425
425
425

-14
-14
-14

-20 to 0

Receive Level 
(dBm)

Transmit Level
(dBm)

Seize
Release
Answer

2,250
2,600
2,600

-20 to 0

 -7
 -7
 -7

Restart
DTMF
Dial Tone 

825/1,209
697-1,633

425

 -7
 -7
-14

Busy, 
Ringback
Preempt

425

425

-14

-14

NOTE:  All levels shown are for single tones.

Figure E-27.  Four-Wire DTMF Confirmation Trunk
(AN/TTC-42 to AN/TTC-42)



CJCSM 6231.02A
1 August 1998

E-56

Table E-28.  CSIPG, AN/TTC-42 to AN/TTC-42, DTMF

6HH 'LDJUDP ��

6ZLWFK $1�77&��� $1�77&���

1XPEHU RI &LUFXLWV �� �� �� ��

7HUPLQDO &DUGV ��:LUH $/78 ��:LUH $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ �3����

GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3���� GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� XVHV $1�77&���

WUXQN JURXS 7\SH ���� $1�77&���� ,';

������������

7KH $1�77&��� XVHV WKH $1�77&���

WUXQN JURXS 7\SH ���� $1�77&���� ,';

������������

�� �� IRU 860& YHUVLRQ DQG �� IRU 86$) YHUVLRQ LQ FXUUHQW FRQILJXUDWLRQ� 'HSHQGV RQ WKH QXPEHU RI �: $/78V

LQVWDOOHG�
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',3+$6(

*5283

02'(0

7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

',3+$6(

*5283

02'(0

7('
7('

'7* '7*

6%�����$1�77&���

',$*5$0

��

��:,5(� ',%76 7581. $1�77&��� 72 6%�����

Function Group Rate Transmit Level Receive  Level    

Multiplexed
Channels

3 Vp-p
Conditioned Diphase

CX-11230 Cable
Max Length 2 Miles

90m Vrms
Conditioned Diphase

CX-11230 Cable

At 32 kbps

4.5
8
9

16
18

144 kbps
256
288
512
576

At 16 kbps

4.5
8
9

16
18

72 kbps
128
144
256
288

Figure E-28.  Four-Wire DIBTS Trunk (AN/TTC-42 to SB-3865)
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Table E-29. CSIPG, AN/TTC-42 to SB-3865, DIBTS

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6%�����

1XPEHU RI &LUFXLWV ���� �� �� ��� RU �� ���� �� �� ��� RU ��

7HUPLQDO &DUGV 'LSKDVH *URXS 0RGHP 'LSKDVH *URXS 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW �LI

UHTXLUHG�� DQG ��GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW �LI UHTXLUHG�� DQG ��GLJLW

DGGUHVV���

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� XVHV ',%76 WUXQN

JURXS 7\SH �� ,'; ����������

7KH 6%����� XVHV WKH ',%76 WUXQN

JURXS 7\SH �� ,'; ����������

�� )RU DFFHVV WR WKH $1�77&��� FRQIHUHQFH EULGJH DQG WR ��� ���� RU ���GLJLW VXEVFULEHU QXPEHUV� 6%������ '697� DQG '197

XVHUV GLDO 3 � ��� 8SRQ UHFHLYLQJ VHFRQG GLDO WRQH IURP WKH $1�77&��� VZLWFK� UHTXLUHG GLJLWV DUH GLDOHG�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%�����

5&9 35 �(9(1�

7; 35 �2''�

7; 35 �(9(1�

5&9 35 �2''�
$1�77&���

��:,5(� ',*,7$/� 6,1*/(

&+$11(/ ',%,76 7581. $1�77&��� 72 6%�����

',$*5$0

��

Function Group Rate Transmit Level 

Single Channel 32/16 kbps 4 km WF-16 Cable
3 Vp-p (+10 percent)

Figure E-29.  Four-Wire, Digital, Single-Channel DIBTS Trunk
 (AN/TTC-42 to SB-3865)
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Table E-30.  CSIPG, AN/TTC-42 to SB-3865, Single Channel

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6%�����

1XPEHU RI &LUFXLWV 2QH ',%76 WUXQN JURXS ��� WUXQNV� 2QH ',%76 WUXQN JURXS

7HUPLQDO &DUGV '/78 '/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

SDUW\�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

SDUW\�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW� DQG ��

GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG ��GLJLW DGGUHVV� ��

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� XVHV ',%76 WUXQN

JURXS 7\SH �� ,'; ����������

7KH 6%����� XVHV WKH ',%76 WUXQN

JURXS 7\SH �� ,'; ����������

�� )RU DFFHVV WR WKH $1�77&��� FRQIHUHQFH EULGJH� DQG WR ��� ���� RU ���GLJLW VXEVFULEHU QXPEHUV� 6%������ '697� DQG '197

XVHUV GLDO 3 � ��� 8SRQ UHFHLYLQJ VHFRQG GLDO WRQH IURP WKH $1�77&���� UHTXLUHG GLJLWV DUH GLDOHG�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%�����

5&9 35 �(9(1�

7; 35 �2''�

7; 35 �(9(1�

5&9 35 �2''�
$1�77&���

��:,5( '70) &21),50$7,21 7581. $1�77&��� 72 6%�����

',$*5$0

��

Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level
 (dBm)

Seize
Release
Acknowledge

2,250
2,600
2,600

-7
-7
-7

-20 to 0

Restart
DTMF
Dial  Tone

 852/1,209
 697/1,633

425

-7
-7
-7

-20 to 0

Busy
Ringback
Preempt

425
425
425

 -14
 -14
 -14

-20 to 0

Receive Level 
(dBm)

Transmit Level 
(dBm)

Seize
Release
Answer

2,250
2,600
2,600

-20 to 0

-7
-7
-7

Restart
DTMF
Dial Tone 

825/1,209
697-1,633

425

-7
-7

  -14 

Busy
Ringback
Preempt

425

425

 -14

 -14

NOTE:  All levels shown are for single tones.

Figure E-30.  Four-Wire DTMF Confirmation Trunk
(AN/TTC-42 to SB-3865)
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Table E-31.  CSIPG, AN/TTC-42 to SB-3865, DTMF

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6%�����

1XPEHU RI &LUFXLWV �� �� 'HSHQGV RQ VWDFN VL]H� 6HH WDEOH LQVHW

EHORZ�

7HUPLQDO &DUG ��:LUH $/78 ��:LUH $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV FDOOHG QXPEHU

�3���� GLJLWV� DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3���� GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� , 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� XVHV $1�77&���

WUXQN JURXS 7\SH ���� 6%������

,'; ������������

7KH 6%����� XVHV $1�77&��� WUXQN

JURXS 7\SH ���� $1�77&����

,'; ������������

6%����� 6WDFN

1XPEHU RI

0RGXOHV

$1�77&���

7UXQNV

� �

� �

� ��

�� �� IRU 860& YHUVLRQ DQG �� IRU 86$) YHUVLRQ LQ FXUUHQW FRQILJXUDWLRQ� 'HSHQGV RQ WKH QXPEHU RI �: $/78V LQVWDOOHG�
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

'61

7; 35 �(9(1�

5&9 35 �2''�
$1�77&���

&$%/(�
&$55,(5

25
5$',2

��:,5( ,17(56:,7&+ 72 '61� '70) 287*2,1*�
6) ',$/ 38/6( ,1&20,1* ���� +] 683(59,6,21 $1�77&��� 72 '61

',$*5$0

��

Function Frequency
(Hz)

Transmit Level
(dBm) 1 /

Receive Level
(dBm)

On-Hook
Release
Seize

2,250
2,600
 - -

-20 dBm0
-8 dBm0

- -

DTMF Signals
Busy Tone
Ringback

697/1,633
425
425

-7 dBm0
-14
-14

Receive Level
(dBm)

Transmit Level
(dBm)

On-Hook
Seize

2,600
- -

-31 to -4.5

-20 

MF Signals
Busy Tone
Ringback

700-1,700
480+620
440+480

NOTE:   All levels shown are for single tones.

1/ SF adapter transmission level adjustments:  Transmit +10 dB to -15 dB;
Receive 10 dB to -10dB.

Figure E-31.  Four-Wire, SF Dial-Pulse or DTMF, 2,600 Hz
Supervised Interswitch Trunk (AN/TTC-42 to DSN)
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Table E-32.  CSIPG, AN/TTC-42 to DSN

6HH 'LDJUDP ��

6ZLWFK $1�77&��� '61

1XPEHU RI &LUFXLWV �� ��

7HUPLQDO &DUGV $,8 ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO ,QFRPLQJ FDOOV ZLWK D SUHFHGHQFH GLJLW

DUH URXWHG DXWRPDWLFDOO\� E\

SUHFHGHQFH� WR FDOOHG SDUW\� $Q

LQFRPLQJ FDOO ZLWK D SUHFHGHQFH

DOHUWLQJ VLJQDO LV URXWHG WR WKH FDOO�

VHUYLFH DWWHQGDQW IRU FRPSOHWLRQ�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV WKH SUHFHGHQFH� '61

DUHD FRGH� DQG VXEVFULEHU DGGUHVV

�SUHFHGHQFH LV RSWLRQDO��

'61 VXEVFULEHU GLDOV D UHJXODU '61

QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV '61 DFFHVV OLQH RSWLRQV�

� ,1,' 3%;

� 31,' 3%;

7KH $1�77&��� XVHV D '61 WUXQN

JURXS 7\SH �� ,'; ����������



CJCSM 6231.02A
1 August 1998

E-65

7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

$1�77&���
&200(5&,$/
6:,7&+
/223

��:,5(� GF &/2685(� ',$/�38/6( 7581. $1�77&��� 72 &200(5&,$/ 6:,7&+ /223

',$*5$0

��

7;� 5&9 7;� 5&9

   Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level 
(dBm)

Seizure
Digits
Busy

dc closure
10 pps
425

dc closure

-14
1/

Receive Level Transmit Level

Ring

Dial Tone

17 TO 33

1/

25 to 150V rms 90 Vrms

1/

NOTE:  All levels shown are for single tones.

1/  Values are determined by commercial switch.

Figure E-32.  Two-Wire, dc Closure, Dial-Pulse Trunk
(AN/TTC-42 to Commercial Switch Loop)
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Table E-33.  CSIPG, AN/TTC-42 to Commercial Switch Loop

6HH 'LDJUDP ��

6ZLWFK $1�77&��� &RPPHUFLDO

1XPEHU RI &LUFXLWV � ��

7HUPLQDO &DUG ��:LUH $/78 ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO ,QFRPLQJ FDOO LV ULQJGRZQ WR &6)

DWWHQGDQW� ZKR IRUZDUGV WKH FDOO WR WKH

FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V

QHWZRUN DFFHVV FRGH �& DQG ZDLWV IRU

GLDO WRQH IURP FRPPHUFLDO VZLWFK�

6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV�

DQG WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH

FRPPHUFLDO VZLWFK� $IWHU DGGUHVV GLJLWV

DUH NH\HG� & PXVW EH NH\HG WR FRPSOHWH

FRQQHFWLRQ�

'61 VXEVFULEHU GLDOV D UHJXODU '61

QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� DSSHDUV DV D ��ZLUH�

GLDO�SXOVH VXEVFULEHU ORRS RII WKH

FRPPHUFLDO VZLWFK� 7KH $1�77&���

XVHV ��ZLUH WUXQN JURXS 7\SH �� ,';

��������� �SXOVH��
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'7* '7*

6%�����6%�����

',$*5$0

��

��:,5(� ',%76 7581. 6%����� 72 6%�����

Function Frequency
   (Hz)

Transmit Level
(dBm)

Receive Level
 (dBm)  

Multiplexed
Channels

3 Vp-p
Conditioned Diphase

CX-11230 Cable
Max Length 2 Miles

90mV rms  
Conditioned Diphase

CX-11230 Cable

at 32 kbps

4.5
8
9

16
18

144 kbps
256
288
512
576

At 16 kbps

4.5
8
9

16
18

72 kbps
128
144
256
288

Figure E-33.  Four-Wire, DIBTS Trunk (SB-3865 to SB-3865)
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Table E-34.  CSIPG, SB-3865 to SB-3865, DIBTS

6HH 'LDJUDP ��

6ZLWFK 6%����� 6%�����

1XPEHU RI &LUFXLWV ���� �� �� ��� RU �� ���� �� �� ��� RU ��

7HUPLQDO &DUG 'LSKDVH *URXS 0RGHP 'LSKDVH *URXS 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG ��GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG VHYHQ GLJLW DGGUHVV� ��

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV ',%76 WUXQN JURXS 7\SH �� ,';

���������� '697 'LUHFW 'LDOLQJ =RQH

UXOHV DSSO\ ZKHQ WDQGHP URXWLQJ

SURYLGHV DFFHVV WR DQ

$1�77&���$�9�� RU $1�77&����

',%76 WUXQN JURXS W\SH �� ,'; ����������

'697 'LUHFW 'LDOLQJ =RQH UXOHV DSSO\

ZKHQ WDQGHP URXWLQJ SURYLGHV DFFHVV WR

DQ $1�77&���$�9�� RU $1�77&����

�� )RU DFFHVV WR WKH $1�77&��� VHULHV &6 RU $1�77&��� FRQIHUHQFH EULGJH DQG WR ��� ��� RU ���GLJLW VXEVFULEHU QXPEHUV� 6%�

����� '697� DQG '197 XVHUV GLDO 3 � ��� 8SRQ UHFHLYLQJ VHFRQG GLDO WRQH IURP WKH $1�77&��� VHULHV &6 RU $1�77&����

UHTXLUHG GLJLWV DUH GLDOHG�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%�����

5&9 35 �(9(1�

7; 35 �2''�

7; 35 �2''�

5&9 35 �(9(1�
6%�����

��:,5(� ',*,7$/� 6,1*/( &+$11(/ ',%76 7581. 6%����� 72 6%�����

',$*5$0

��

Function Frequency Transmit Level 

Single Channel 32/16 kbs 4 km
WF-16 Cable
3Vp-p (+10
percent)

Figure E-34.  Four-Wire Digital, Single-Channel DIBTS Trunk 
(SB-3865 to SB-3865)
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Table E-35.  CSIPG, SB-3865 to SB-3865, Single Channel

6HH 'LDJUDP ��

6ZLWFK 6%����� 6%�����

1XPEHU RI &LUFXLWV 2QH ',%76 WUXQN JURXS ��� WUXQNV� 2QH ',%76 WUXQN JURXS

7HUPLQDO &DUG '/78 '/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG ��GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG

��GLJLW DGGUHVV� ��

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV ',%76 WUXQN JURXS 7\SH �� ,';

���������� '697 'LUHFW 'LDOLQJ =RQH

UXOHV DSSO\ ZKHQ WDQGHP URXWLQJ

SURYLGHV DFFHVV WR DQ $1�77&����

',%76 WUXQN JURXS 7\SH �� ,'; ����������

'697 'LUHFW 'LDOLQJ =RQH UXOHV DSSO\

ZKHQ WDQGHP URXWLQJ SURYLGHV DFFHVV WR

DQ $1�77&��� VHULHV &6 RU $1�77&����

�� )RU DFFHVV WR WKH $1�77&��� VHULHV RU $1�77&��� FRQIHUHQFH EULGJH DQG WR ��� ���� RU ���GLJLW VXEVFULEHU QXPEHUV�

6%����� '697 DQG '197 XVHUV GLDO 3 � ��� 8SRQ UHFHLYLQJ VHFRQG GLDO WRQH� UHTXLUHG GLJLWV DUH GLDOHG�
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

7; 35 �(9(1�

5&9 35 �2''�

��:,5( '70) &21),50$7,21 7581. 6%����� 72 6%�����

6%����� 5&9 35 �2''�

7; 35 �(9(1�

6%�����

',$*5$0

��

Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level 
(dBm)

Seize
Release
Acknowledge

2,250
2,600
2,600

-7
-7
-7

-20 to 0

Restart
DTMF
Dial Tone

 852/1,209
 697-1,633

425

-7
-7
-7

-20 to 0

Busy
Ringback
Preempt

425
425
425

 -14
 -14
 -14

-20 to 0

Receive Level
 (dBm)

Transmit Level 
(dBm)

Seize
Release
Answer

2,250
2,600
2,600

-2 to 0

-7
-7
-7

Restart
DTMF
Dial Tone 

825/1,209
697-1,633

425

-7
-7

  -14 

Busy,         
  Ringback
Preempt

425

425

 -14
 

 -14

NOTE:  All levels shown are for single tones.

Figure E-35.  Four-Wire DTMF Confirmation Trunk 
(SB-3865 to SB-3865)
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Table E-36.  CSIPG, SB-3865 to SB-3865, DTMF

6HH 'LDJUDP ��

6ZLWFK 6%����� 6%�����

1XPEHU RI &LUFXLWV 1RWH � 1RWH �

7HUPLQDO &DUG ��:LUH $/78 ��:LUH $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG VXEVFULEHU� &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\

�3���� GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3 � � � � GLJLWV� DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH 6%����� XVHV $1�77&��� WUXQN JURXS

7\SH ���� 6%������ ,'; ������������

7KH 6%����� XVHV $1�77&���

WUXQN JURXS 7\SH ���� 6%������

,'; ������������

1RWH ��

6%����� 6WDFN

1XPEHU RI

0RGXOHV

$1�77&���

7UXQNV

� �

� �

� ��
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

'61

7; 35 �2''�

5&9 35 �(9(1�
6%�����

&$%/(�
&$55,(5

25
5$',2

��:,5( ,17(56:,7&+ 72 '61 287*2,1*� 6)
',$/ 38/6( ,1&20,1*� ���� +] 683(59,6,21 6%����� 72 '61

',$*5$0

��

    Function Frequency
(Hz)

Transmit Level
(dBm)

Receive Level 
(dBm)

On Hook
Release
Seize

2,250
2,600
   -

-20 dBm0
-8 dBm0

  -

MF Signals
Busy Tone
Ring Back

697/1,633
425
425

        -7 dBm0
        -14
        -14

Receive Level 
(dBm)

Transmit Level 
(dBm)

On-Hook
Seize

2,600
  -

-31 to -4.5

-20 dBm0

Release/
  Release
 Acknowledge 

2,600

Dial Pulse
Digits 10 pps

NOTE:  All levels shown are for single tones.

Figure E-36.  Four-Wire SF Dial Pulse or DTMF, 2,600 Hz
Supervised Interswitch Trunk (SB-3865 to DSN)
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Table E-37.  CSIPG, SB-3865 to DSN

6HH 'LDJUDP ��

6ZLWFK 6%����� '61

1XPEHU RI &LUFXLWV 1RWH � ��

7HUPLQDO &DUG $,8 ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO ,QFRPLQJ FDOOV ZLWK D SUHFHGHQFH GLJLW DUH

URXWHG DXWRPDWLFDOO\� E\ SUHFHGHQFH� WR

FDOOHG SDUW\� $Q LQFRPLQJ FDOO ZLWK D

SUHFHGHQFH DOHUWLQJ VLJQDO LV URXWHG WR WKH

FDOO�VHUYLFH DWWHQGDQW IRU FRPSOHWLRQ�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG SDUW\�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV WKH SUHFHGHQFH� WKHQ

HVFDSH FRGH ��� 6XEVFULEHU WKHQ

UHFHLYHV VHFRQG GLDO WRQH DQG GLDOV WKH

'61 DUHD FRGH DQG WKH VXEVFULEHU

DGGUHVV �SUHFHGHQFH LV RSWLRQDO��

'61 VXEVFULEHU GLDOV D UHJXODU '61

QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3 	 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV '61 $FFHVV OLQH RSWLRQV�

� ,1,' 3%;

� 31,' 3%;

6%����� QHWZRUN LV VWDQG�DORQH ZLWKRXW

DFFHVV WR DQ $1�77&��� RU $1�77&���

VHULHV� 7KH 6%����� XVHV '61 WUXQN

JURXS 7\SH �� ,'; ����������

6%����� PXVW EH LQ 7\SH ,,� (PHUJHQF\

PRGH LI QRW FRQQHFWHG WR &36 �$1�77&�

�� RU $1�77&��� VHULHV��

1RWH ��

6%����� 6WDFN

1XPEHU RI

0RGXOHV

'61

7UXQNV

� �

� �

� ��
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

��:,5(� GF &/2685(� ',$/ 38/6(

',$*5$0

��

6%������$ 72 &200(5&,$/
6:,7&+ /223

&200(5&,$/

6:,7&+ /223
7;� 5&97;� 5&9

6%������$

Function Frequency Transmit Level Receive Level 

Seizure
Dial Pulse

Busy

dc closure
10 pps

500

dc closure
-14 +6/-3

 1 /

Receive Level Transmit Level

Ring
Dial Tone

16 to 25
500

12 90 Vrms
1/

 1 /  Values determined by commercial switch.

Figure E-37.  Two-Wire dc Closure, Dial-Pulse Trunk
(SB-3614/A to Commercial Loop)
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Table E-38.  CSIPG, SB-3614/A to Commercial Switch Loop

6HH 'LDJUDP ��

6ZLWFK 6%������$ &RPPHUFLDO

1XPEHU RI &LUFXLWV �� ��

7HUPLQDO &DUG 7\SH 9 ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV ULQJGRZQ WR &6) DWWHQGDQW� ZKR IRUZDUGV WKH

FDOO WR WKH FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN DFFHVV

FRGH �& DQG ZDLWV IRU GLDO WRQH IURP FRPPHUFLDO

VZLWFK� 6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV� DQG

WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH FRPPHUFLDO

VZLWFK� $IWHU DGGUHVV GLJLWV DUH NH\HG� & LV NH\HG WR

FRPSOHWH WKH FRQQHFWLRQ�

6XEVFULEHU GLDOV D UHJXODU QXPEHU

ZKLFK LV WKH &6) DWWHQGDQW� 7KH

GHVLUHG 6%������$ VZLWFK VXEVFULEHU

QXPEHU PXVW WKHQ EH JLYHQ RUDOO\ WR

WKH &6) DWWHQGDQW� WR VHW XS WKH

FRQQHFWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH 6%������$ DSSHDUV DV D

��ZLUH� GLDO�SXOVH VXEVFULEHU ORRS RII WKH FRPPHUFLDO

VZLWFK�
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',3+$6(

*5283

02'(0

',$*5$0

7'6*07(' '7*

$1�77&���
$1�77&��� 6(5,(6

��

$1�77&��� 72 $1�77&��� 6(5,(6��:,5(� ',*,7$/ 7'0 7581.

7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

7('
'7*

Function  Group Bit Rates     Transmit Level  
 

   Receive Level    

Multiplexed
Channels

3 Vp-p
Conditioned Diphase

CX-11230 Cable
Max Length 1 Mile

90 rms
Conditioned Diphase

CX-11230 Cable

At 16 kbps

8
9

16

128 kbps
144
256

18
32
36
64
72

288
512
576
1.024 Mbps
1.152

Figure E-38.  Four-Wire Digital Common-Channel Signaling
Trunk (AN/TTC-46 to AN/TTC-39 Series)
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Table E-39.  CSIPG, AN/TTC-46 to AN/TTC-39 Series 

6HH 'LDJUDP ��

6ZLWFK $1�77&��� $1�77&��� 6HULHV

1XPEHU RI &LUFXLWV �� �� ��� ��� ��� ��� ��� RU �� �� �� ��� ��� ��� ��� ��� RU ���

7HUPLQDO &DUG 7'6*0 *URXS 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW �LI

QHHGHG�� WUXQN DFFHVV GLJLW �LI UHTXLUHG�� DQG ��

RU ���GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW �LI UHTXLUHG� DQG �� RU ���

GLJLW DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KHUH DUH �� 76%V SHU 77&���' DQG � SHU $1�77&����

7\SH � 06) FDQ EH XVHG�

0D[LPXP QXPEHU RI 7('V� $1�77&��� VHULHV� ��� $1�77&���� ��

8VH 0RGXOR � RU � IRU '7*V�

7KH $1�77&���' DQG $1�77&��� QRUPDOO\ RSHUDWH DW D EDVLF ���NESV UDWH�

8VH WHUPLQDO 7\SH ���
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

',$*5$0',$*5$0

$1�77&���

��

0)/78

&200(5&,$/

6:,7&+

)285�:,5(

/223

7; 35 �(9(1�

5&9 35 �2''�

7; 35

5&9 35

$1�77&��� 72 &200(5&,$/
6:,7&+ ��:,5( /223��:,5(� 6)� ',$/ 38/6( 7581.

Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level 
(dBm)

Idle
On Hook
Seizure
Dial Pulse
Busy

2,600
2,600

0
2,600 @ 10 pps

425

-22
-10

Remove Sig.
-10 @ No Sig.

-14

1/

Receive Level 
(dBm)

Transmit Level 
(dBm)

Idle
Seize

2,600
No Signal

-31 to -13 1 /

1/   Values are determined by commercial switch.
       

Figure E-39.  Four-Wire, SF Dial Pulse Trunk
(AN/TTC-46 to Commercial Switch)
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Table E-40.  CSIPG, AN/TTC-46 to Commercial Switch Loop

6HH 'LDJUDP ��

6ZLWFK $1�77&��� &RPPHUFLDO

1XPEHU RI &LUFXLWV � ��

7HUPLQDO &DUG 0)/78 �� ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV ULQJGRZQ WR &6) DWWHQGDQW� ZKR IRUZDUGV WKH

FDOO WR WKH FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN DFFHVV

FRGH �& DQG ZDLWV IRU GLDO WRQH IURP FRPPHUFLDO

VZLWFK� 6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV� DQG

WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH FRPPHUFLDO

VZLWFK� $IWHU DGGUHVV GLJLWV DUH NH\HG� & LV NH\HG

WR FRPSOHWH WKH FRQQHFWLRQ�

6XEVFULEHU GLDOV D UHJXODU QXPEHU�

ZKLFK LV WKH &6) DWWHQGDQW� 7KH

GHVLUHG $1�77&��� VZLWFK

VXEVFULEHU QXPEHU PXVW WKHQ EH

JLYHQ RUDOO\ WR WKH &6) DWWHQGDQW� WR

VHW XS WKH FRQQHFWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� DSSHDUV DV D ��ZLUH� VLQJOH

IUHTXHQF\� GLDO�SXOVH VXEVFULEHU ORRS RII WKH

FRPPHUFLDO VZLWFK�

8VH WHUPLQDO 7\SH ���

�� 2U 1:/78 DQG 6) DGDSWHU FRPELQDWLRQ GHSHQGHQW RQ WKH RSWLRQ \HDU RI VZLWFK�
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&21752/6 $1'
75$160,66,21
(48,30(17

��:,5(� GF &/2685(� ',$/ 38/6(

',$*5$0

��

$1�77&������ 72 &200(5&,$/
6:,7&+ /223

$1�77&������
&200(5&,$/

6:,7&+ /223
7;� 5&97;� 5&9

Function Frequency Transmit Level Receive Level
 (dBm)

Seizure
Dial Pulse
Busy

dc closure
10 pps

425

dc closure
-14

1/

Receive Level Transmit Level

Ring
Dial Tone

17 to 33
1/

25 to
150 Vrms

90 Vrms
1/

NOTE:  All levels shown are for single tones.

1/  Values determined by commercial switch.

Figure E-40.  Two-Wire dc Closure, Dial-Pulse Trunk
(AN/TTC-46/48 to Commercial Switch)



CJCSM 6231.02A
1 August 1998

E-82

Table E-41.  CSIPG, AN/TTC-46/48 to Commercial Switch Loop

6HH 'LDJUDP ��

6ZLWFK $1�77&������ &RPPHUFLDO

1XPEHU RI &LUFXLWV � ��

7HUPLQDO &DUG $1�77&���� 7&/78 ��

$1�77&���� 7\SH 9

��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV ULQJGRZQ WR &6) DWWHQGDQW� ZKR IRUZDUGV WKH

FDOO WR WKH FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN DFFHVV

FRGH �& DQG ZDLWV IRU GLDO WRQH IURP FRPPHUFLDO

VZLWFK� 6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV� DQG

WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH FRPPHUFLDO

VZLWFK� $IWHU DGGUHVV GLJLWV DUH NH\HG� & LV NH\HG WR

FRPSOHWH WKH FRQQHFWLRQ�

6XEVFULEHU GLDOV D UHJXODU QXPEHU

ZKLFK LV WKH &6) DWWHQGDQW� 7KH

GHVLUHG $1�77&������ VZLWFK

VXEVFULEHU QXPEHU PXVW WKHQ EH

JLYHQ RUDOO\ WR WKH &6) DWWHQGDQW� WR

VHW XS WKH FRQQHFWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&������ DSSHDUV DV D ��ZLUH� GLDO�SXOVH

VXEVFULEHU ORRS RII WKH FRPPHUFLDO VZLWFK�

8VH WHUPLQDO 7\SH ���

�� 2U 1:/78 DQG GF FORVXUH DGDSWHU FRPELQDWLRQ GHSHQGHQW RQ RSWLRQ \HDU RI VZLWFK�
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&20081,�

&$7,216

02'(0

7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

',3+$6(

*5283

02'(0

7('
7('

'7* '7*

$1�77&���$1�77&��� 6(5,(6

',$*5$0',$*5$0

��

$1�77&��� 6(5,(6 72 $1�77&�����:,5(� ',%76 7581.

Function Group
Rate
   

Transmit Level Receive Level 

Multiplexed
Channels 3 Vp-p

Conditioned Diphase
CX-11230 Cable
Max Length 2 Miles

90 mVrms
Conditioned Diphase

CX-11230 CableAt 16 kbps 256 kbps

Figure E-41.  Four-Wire DIBTS Trunk (AN/TTC-39 Series 
to AN/TTC-48)
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Table E-42.  CSIPG, AN/TTC-39 Series to AN/TTC-48

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV $1�77&���

1XPEHU RI &LUFXLWV �� ��

7HUPLQDO &DUGV *URXS 0RGHP�'/30$ &RPPXQLFDWLRQV 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW DQG ��

RU ���GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG ��RU ���GLJLW DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV $1�77&���$�9�� DQG $�9�� �

7HUPLQDO 7\SH ��� �� RU �� NESV

$1�77&���'� 7HUPLQDO 7\SH ��� ��

NESV

8VH 0RGXOR � IRU '7*�

8VH 06) W\SH ��

7KH $1�77&��� RSHUDWRU PXVW HQVXUH

WKDW� �D� WKH $1�77&��� VHULHV VZLWFK LV

DVVLJQHG DV WKH 3DUHQW 6ZLWFK XVLQJ WKH

FRPPDQG )2 �� DQG �E� WKH WLPLQJ LV

VODYHG RII WKH $1�77&��� VHULHV VZLWFK

XVLQJ FRPPDQG )2 ���
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