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DIAL PULSE CHANNEL UNITS 
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PAGE The transmission paths· and signaling circuits that 
characterize the units are described in this section. 
Circuit elements that are c6mmon,to all D4 channel 
units (active filters. pulse · amplitude modulation 
gates, and channel unit logic.functions) are only men­
tioned in this section and ar·~ described in more detail 
in the general channel unit descripth·e section. 365-
170-101. Voice frequenc~- le\'el, circuit and signaling 

B. Transmission Paths 2 options, and attenuatorsettings are gi\·en on the cir­
cuit layout record card (CLRC l tor the work order 

C. Signaling And Supervision 3 record details ( WORD l.4 The procedures for making 
the settings and adjustments· are co\'ered in Section 

3. CIRCUIT OPTION 3 365-170-000 (TOP). 

4. REFERENCES 3 

1. GENERAL 

1.01 This section pro\'ides a description of both 2-
wire and 4-wire dial pulse D4 channel units. 

Table A identifies each unit described in the section 
and shows the J-code and SD/CD number: Fig. 1 is a 
typical example of a 2-wire channel unit and Fig. 2 
shows the 4-wire loop-simplex channel unit. These 
message channel units provide interface between dial 
pulse or multifrequency pulse circuits and either 
originating or terminating equipment. The interface 
is provided between the trunk circuit, selector or 
rotary-out-trunk switches, and the D4 common cir­
cuits on the line side. 

1.02 This section is reissued to include information 
on the new dial pulse originating (DPO) chan­

nel unit which includes a multifrequency/dial pulse 
(MF /DP) option. Revision arrows are used to empha­
size the more significant changes. 

1.03 This section provides a functional description 
of the channel unit at a block diagram level. 

2. CHANNEL UNITS DESCRIPTION, 

A. Applications 

2.01 These dial pulse channelunits are used in D4 
applications to pro\'ide an interface between 

the common circuits on the line side and -either a 
trunk or other specific,dr.cuits. 

2.02 2-Wire Dial Pulse· Origfoating (DPO) 
and 2- Wir~ Dial ·Pulse Terminating, 

(DPT) Units: The DPO and DPT interface between 
the respective"originating and;_terminating. trunkcir-. 
cuits on the office side and the Df c,omnwn cir~uits 
on the line side. Through that interface the channel 
units provide the following: 

(1) Forward apd reverse signaling and supervi­
sion 

(2) A means to· disconnect a call,. make circuit 
busy, and release 'terminating equipment dur­

ing a carrier failure ·· , 

(3) Splitting access _to the VF transmissfon path 
at the 4-wire, commort ... le,,eI pofnts for testing 

purposes. 
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' ;~2.03 · tThe· i987,26BA-5, L5 DPO channel umt in-

cludes· an:MF opdon which can be used with 
MF signaling ·and '.is a direct replacement for all of 
the preYious DPO units. This unit also replaces the 
dial pulse multifrequency originating (DPi'1CJ, chan­
nel unit, which has been manufacture discontinued. 
When this unit is used with dial pulse signaling, the 
DP option must be selected. When used with multi-

-ir~quericy ~-lgnaHng, e'ither the DP or MF option may 
be used, but the MF option is recommended because 
it prevents pumping_ .with certain combinations of 
trunk circuits. \\;h'en\1sed in place of a DPMO, the 
MF /DP option sho_uid be set in the same position as 
it;was in ihe repla~ed unit: the lG option and L option 
should be; :selected' as required: and the S option 
should not be selected. This new channel unit pro­
vides impro\'ed cross-talk performance and is less 
susceptible to sig'naling lockup. The maintenance and 
testing features on this new unit are the same as the 
pte'i:ious units .• 

2.04 3- Wire Sleeve Dial Pulse Vnit Origins t-
ing (SDPO): The SDPO proYides an inter­

face b-etween a step-by-step selector or a 
rotary-out-trunk switch on the office side and D-1. 
common equipment on the line side. This interface 
eliminates the need for an outgoing repeater on the 
office side. The channel unit also is used to pro\·ide 
the following: 

(1) Forward a~d re,·erse signaling and supervi-
sion · · 

(2) Splitting access to the \'F transmission path 
at the~4-viire, common-level points for testing 

purposes 

f3) · A. m.eans of winking and g~ounding the sleeYe 
lJ~d to release the calling subscriber and to 

busy ~he .c,irc4it. 1 

2.05 2-Wire Dial Pulse Multifrequency Orig-
inating (DPMO): The DPMO provides an 

interface between dial pulse or multifrequency pulse 
originating circuit on the office side and D4 common 
circuits on the line side. The most important feature 
is an option with multifrequenry (MF I only which 
can be used to cure relay pumping problems when the 
terminal ~nd is E&l\1. This unit is also used to provide 
the following: 

(1) Forward and reverse signaling and supen·i­
sion 

(2) A means to proper!~· terminate a call during a 
carrier failure 
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(3l Splitting access to the \.F transmission patr. 
at the 4-wire, common level point for testing 

purposes. 

tThis unit ha~ been manufacture discontinued.• 

2.06 4- Wire Loop-Simplex Origins ting 
(4LSXO): The 4LSXO is similar to the DPO 

except that it interfaces between the circuit and the 
office side of D4 common with additional options. 
Important features of the 4LSXO channel unit are: 

(1) Transmission circuits are 4-wire with more 
range of. le\'els than -1 E&!\1 

(2l It can be managed for signaling or. simplex of 
transformer to 4-wire trunk circuit or on sepc.­

rate lead:3 

( 3 l Signaling is identical with DPO except as de-
scribed in (21. 

It also has an option to accept either a DP or !\ff. The 
MF mode provides additional delay which overcomes 
some transient problems. Figure 3 iliustrates an ap­
plication of 4LSXO with TSPS trunks to 4 ESS via D4 
and DT /DIF. It obviates a signal converter needed 
with 4 E&M. 

B. Transmission Paths 

2.07 The transmission of channel units DPO. DPT, 
SDPO, and DPMO is basically the same. The 

transmitting and receh·ing logic of each unit follows 
the identical steps to perform its functions. Figure -1 
is a typical block diagram which is applicable to eacr. 
of these four channel units. The 4LSXO is illustrated 
in Fig. 5. 

2.08 Voice frequency signals enter the 2-wire dial 
pulse units from a 2-wire 900-ohm balanced 

trunk. The hybrid circuit converts the signals to an 
unbalanced 4-wire 600-ohm transmission with a loss 
of 4.0 dB between the 2- and 4-wire ports. After am­
plification the signal is attenuated by an adjustable 
attenuator to provide from O to 6.3 dB attenuation 
and to obtain -S.5 dB TLP. The TST jack on the face­
plate prO\·ides access to the signal to verify desired 
-S.5 TLP transmitting and +4.0 dB TLP receiving. 
Then the signal is transmitted to the filter which 
suppresses all unwanted signals above and below the 
\'F band. The filter output is sampled by a junction 
field effect transistor (JFET, gate and passed to the 



common circuit as a pulse amplitude modulation 
(PAM l signal. Conversely, the receidng filter accepts 
PAM samples from the common equipment. A JFET 
gate passes the PAM sample to the filter under the 
control of the channel unit logic circuits. The filter 
output is the reconstructed and attenuated \'F 
wa\·eform transmitted for application to the trunk 
circuits via the hybrid. 

2.09 The 4LSXO transmission path enters via Tl 
transformer at an impedance of 600 ohms. The 

amplified signal is attenuated from Oto 25 dB by se­
lectable attenuators 1 and 2 to adjust the input signal 
between +8.0 and -17.5 dB to a -8.5 dB TLP. A test 
jack is provided on the faceplate to \'erify the signal 
level. The \'F signal is then filtered and sampled to 
generate the PA~1 signal to be transmitted to the D-4 
common equipment. The 4LSXO receive circuit re­
constructs the \'F waveform from the gated PA.~1 in 
the filter at +-1.0 dB. The output of the filter can be 
accessed at a test jack and is passed on to attenuators 
1 and 2 which pro,·ide attenuation adequate to pro­
duce a signal output le\·el between .... 8.5 and -17.0 dB 
TLP. This signal is passed to the trunk via T2 trans­
former in the receive path. 

C. Signaling And Supervision 

2.1 0 The signaling and supervision for the dial 
pulse channel units are different for each unit. 

Table B lists the signaling states used for proper 
trunk supen-ision for the channel units. Two states 
in each direction, the open and closed loop and the 
normal and reverse battery signaling, are applied to 
the channel units. 

2.11 Trunk processing functions for each of the dial 
pulse channel units are under control of the 

common circuits which norm.ally ~u.ppl~·· ;48 volts to 
the relay driver. A carrier fatlure r~mo,·es the ~:olt­
age and reappliej it as appropri,a.te., .. 

' ,!. ., '.' 

3. CIRCUIT OPTION 

Signaling and Supervision 
' . ' \ 

3.01 The circuit options for thed1al pufse channel 
unit signaling are giv.en,fn· Table C. · 

• ' t' -,· ! •' 

Attenuation and Gain and Loss _·Pararri·~,te'rs = ' 

3.02 The parameters of ins~nfon gai~,and loss, at-
tenuator range, and inj:rnt-01:nput levels are 

shown in Table D. · · 

4. REFERENCES 

4.01 The foi'iowing is a list of sections asso~,i"ated 
with the dial pulse D-1 channel units DPO, 

DPT, SDPO, DP!\1O, and 4LSXO: 

SECTION 

179-100-311 

365-010-105 

365-1 70-000 

365-170-101 

855-351-105 

TITLE 

D4 Channel Bank-Signaling 
Compatibility 

D-Type Channel Bank-Channel 
Unit Compatibility 

D4 Channel Bank- TOP 

D4 Channel Ii~.nk-:-Cener~l Chan­
nel Cnit Description", 

tD-1 Channel · Bank-Channel 
L'nits Application; Engineering­
Carrier Engineering.•: ·. · 

I. 
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TABLE A 

DIAL PULSE CHANNEL UNITS 

" 

r JQ8726 SD CD CHANNEL UNIT TYPE 
FACEPLATE 

! MARKINGS 

BA 
: 

JC322-0() 2-'riire Dial Pulse Originating DPO 

BB 3C323-0() 2-Wire Dial Pulse Terminating DPT 

BH 3C330-0() 3-Wire Sleeve Dial Pulse Originating SDPO 

BM 3C333~0() 2-Wire Dial Pulse Multifrequency Originating DPMJ 

BY 3C392-0() 4-Wire ,, 
Loop Simplex Originating 4LSXO 

CH 3C323-0() 2-\1iire Dial Pulse Terminating bPT-6 

TABLE B 
SIGNALING STATES FOR DIAL PULSE CHANNEL UNITS 

DESCRIPTION OF SIGNALING STATES 
CHANNEL UNITS 

DPO DPT SDPO DPMO ! 4LSXO 

TR\IT ! \ ! ; I Open and closed loop i I 

RCV \ 

TRm \ 

Normal and reverse battery I 

RCV I \ \ \ I \ I 

- i Ir 
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Ot~EL ~IT 
MARKING 

DPO (Orange Dot) 
J98726BA 
SD3C322-0_ 

DPT (Blue Dot) 
J98726BB 
SD3C323-0_ 

OPTION 

SD 

IG 

S and IG 

L 

MF/DP 

NBOC 
J2 

NBOC 
J2 

ISS 3, SECTI(?~ 365-17P-110 

t TABLE C. 
MESSAGE CHANNEL UNIT OPTIONS 

FUNCTION 

Forces off-hook (reverse battery) superv1s1on 2 seconds 
after trunk processing is initiated to make channel 
appear busy during carrier failure. 

Provides a ground on the 1 lead (make-busy lead) when 
trunk processing is initiated. After a 2.5 se~ond delay, 
the ground disappears for 100 milliseconds and then 
reappears for the duration of the carrier failure. This 
option is normally selected for all electromechanical 
switching machines except No. 5 crossbar. 

Selecting both of these options provides proper 
conditioning for an outgoing trunk circuit of a 
step-by-step machine. The sleeve lead from the switch 
is connected to make-busy lead 1, while the sleeve 
connection from the trunk circuit is to lead 2. During 
normal system operation, the channel unit provides a 
closed circuit between leads 1 and 2, and the trunk 
circuit and switch interact in the usual way. When trunk 
processing begins, the channel unit applies a ground to 
the switch sleeve lead through lead 1 and disconnects 
lead 2 to isolate the trunk circuit. The 100-millisecond 
open on lead 1, which occurs after a 2-5-second delay, 
disconnects any customer who may have been connected to 
that trunk at the originating end. 

Used with No. 5 crossbar switching machine to provide 
for closure between make-busy leads 1 and 2 during 
trunk processing. The closure opens for 100 milliseconds 
after an initial 2.5-second delay, then remains closed 
until the circuit is cleared. 
Selected to correspond to the type of signaling employed 
in the trunk (multifrequency or dial pulsing). The DP 
position provides low dial pulse distortion, while the 
MF position provides protection against relay pumping 
especially when the terminating end is PAM. (This option 
appears on the DPO unit beginning with the J98726BA-5, 
L5 version.) · 
Insert jumper plugs according to circuit requirements. 
NBO values are selected by inserting the plugs into the 
black side (white side showing) of J2 corresponding to 
desired values (2, 4, 8, 16, 32, 64). 
Insert jumper· plugs according to circuit requirements. 
NBO values are selected by inserting the plugs into the 
black side (white side showing) of J2 corresponding to 
desired values (2, 4, 8, 16, 32, 64). 
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SECTION 365-170-110 

~EL~IT 
IU.Rl(lHG 

SDPO (Purple Dot) 
J98726BH 
SD3C330-0_ 

DPMO' ( Red Dot) 
J98726BM 
SD3C333-0_ 

4LSXO (Gray) 
J98726BY 
SD3C392-0_ 

OPTION 

z 
(Strap) 

NBOC: 
J2 

SD 

lG 

MF/DP 

NBOC 
J2 

SD 

sx 

LP 

MF/DP 

• TABLE C (Contd). 
MESSAGE CHANNEL UNIT OPTIONS 

FIMCTION 

Provide this strap ~hen the unit is used in a 35-£97 
dial office. It provides -48 volts to the sleeve lead 
dial office. It provides -48 volts to the sleeve lead 
units as shipped. 

Insert jumper plugs according to circuit requirements. 
NBO values are selected by inserting the plugs into the 
black side (~hite side sho~ing) of J2 corresponding to 
desired values (2, 4, 8, 16, 32, 64). 

Forces off-hook (reverse battery) supervision 2 seconds 
after trunk processing is initiated to make channel 
appear busy during carrier failure. 

Provides a ground on the 1 lead <make-busy leadl ~hen 
trunk processing is initiated. (After a 2.5 second 
delay. the ground disappears for 100 milliseconds and 
then reappears for the duration of the carrier failure.) 
This option is normally selected for all electro­
mechanical s~itching machines except ~o. 5 crossbar. 

Selected to correspond to the type of signaling employed 
in the trunk (multifrequency or dial pulsing). The DP 
position provides lo~ dial pulse distortion, ~hile the 
MF position provides protection against relay pumping, 
especially \\'hen the terminating end is PA~. 

Insert jumper plugs according to circuit requirements. 
NBO values are selected by inserting the plugs into the 
black side (white side showing) of J2 corresponding to 
desired values (2, 4, 8, 16, 32. 64). 

~hen selected. trunk processing (during a carrier 
failure alarm) will provide an on-hook, releasing the 
attached customer. followed 2.5 seconds later by an 
off-hook. making the channel appear busy. 

Selected as a pair to provide loop signaling on a 
simplex basis over the four transmission wires. 

Selected as a pair to·provide loop signaling over a 
separate pair of leads. 

Same as DPMO. 

• The DPMO channel unit has been manufacture discontinued. 
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This unit has been replaced by the J98726BA-5. L5 DPO 
channel unit. 
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ISS 3, SECTION 365-170-110 

TABLED 
CHANNEL UNIT ATTENUATION, GAIN, AND LOSS PARAMETERS 

TRANSMIT PATH (T & R TO TST JACK RECEIVE PATH [TST JACK +4.0 dB TLP 
-8.5 dB TLP POINT\ POINT TO Tl & Rl ORT & ~ (2WJ] 

INPUT LEVEL OUTPUT LEVEL 

Gr 
AT T & R (dB) 

GR 
AT Tl & RI rdB1 

(SEE NOTE) (SEE NOTE\ 
INSERTION GAIN I+) ATTENUATOR INSERTION GAIN (+) ATTENUATOR 

CHANNEL UNIT OR LOSS 1-i dB RANGE (dB) MIN MAX OR LOSS (-) dB RANGE (dB) MIN MAX 

MESSAGE 
DPO -4.0 0-6.3 -4.5 +1.8 -4.0 0-6.3 -6.3 0 

DPT -4.0 0-6.3 -4.5 +1.8 -4.0 0-6.3 -6.3 0 

SDPO -4.0 0-6.3 -4.5 tl .8 -4.0 0-6.3 -6.3 0 

DPMO -4.0 0-6.3 -4.5 +l. 8 -4.0 0-6.3 -6.3 0 
4LSXO +9.0 0-25.5 -17.5 +8.0 +4.5 0-25.5 -17.0 +8.5 

Note: Special service channel unit input and output levels are recommended values. 
In some cases, attenuator ranges cover a wider distribution of levels. It is 
recommended that circuit levels be constrained within the input and output 
levels specified in the table. 
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fig, 1-Typical 2-Wire Oial pulse 04 Channel \)nil 
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END 
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FACILITY 

Fig. 2-Typical 4-Wire Dial Pulse 04 Channel Unit 
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-
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Fig. 3-4-Wire Loop Simplex Originate 

ISS 3, SECTION 365-170-110 

T-1 
LINE OT NO. 4 

'-/ ESS /'-
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SECTION 365- 170-110 

TO D4 
TRUNK COl'll'ION 

CIRCUIT TEST JACK CIRCUITS 
I PAM I 
I ATTEN TRMT T PAM I 
I 1 LPF I 
I I 
I I 
I I 
I I 
I I 
I HYBRID I 
I TRANS I 

CHAN A 
T ,RI LOGIC 

I 8 
I 
I 
I 
I 
I TEST JACK 

I PAM 
I ATTEN RCV R PAl'I 

I 2 LPF 

I 
I 
I 

Fig. 4-Transmission Paths Dial Pulse Channel Units 
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TRUNK 
CIRCUIT 

+8.o I 
-17. 5 
dB TLP I 

+8.5 
-17.0 
dB TLP 

T1 

T2 

TEST 
JACK 

ATTEN TRMT 2 
P/0 -8.5 dB FLT 

TLP 

~[SX] sx sx 
TEST TEST 

[LP] 
BRIDGE [MF] 

[LP] :=TI [DP] 

~[SX] 

TEST 
JACK 

ATTEN 
1 

P/0 +4.0 dB 
TLP 

I• 

Fig. 5-Transmission Paths 4LSXO Channel Unit 
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