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1 general description

1.01  The 9961A Signaling Converter FXS {for-
eign exchange, station) subassembly (figure 1} pro-
vides conversion between E and M signaling and
loop signaling conventionally used at the station
end of a foreign exchange (FX) or off-premise ex-
tension (OPX) circuit. It may also be used at both
ends of an E and M facility to provide automatic
ringdown operation. Specifically, the 9961A con-
verts E-lead signals to ringing and tip-ground super-
vision toward the station and converts loop super-
visory and dialing signals originating at the station
to M-lead output.

1.02 The 9961A subassembly is designed express-
ly for use with the Tellabs 6461 Commaon Signaling
(2Wire/4Wire) Module. The 9961A makes electrical
and physical connection to the 6461 by means of
male connectors on the 9961A and receptacles on
the module’s printed circuit board. A standoff
mounting near the center of the subassembly adds
rigidity. The 6461 module provides transmission
interface between a 4wire facility and 2wire or
4wire telephone station equipment or a PBX trunk.
Both adjustable transmission level control (atten-
uation) and switch-selectable 4wire-to-2wire or
4wire-to-4wire interface are provided. In the 4wire-
to-2wire mode, the 6461 functions, in effect, as a
hybrid terminating set, in the 4wire-to-4wire mode,
it functions as a pad/transformer. In addition, the
6461 may (and, in most applications, will] be
equipped with a Tellabs 9961X Signaling Converter
subassembly such as the 9961A described herein.
These subassemblies are available in several versions
to provide various modes of loop-to-E and M con-
version. For complete information on the 6461
module and the other 9961X subassemblies, refer
to their respective Tellabs Practices.

1.03 Functions, options, and features of the
996 1A include the following: switch-selectable nor-
mal or inverted E-lead operation; switch-selectable
2-second-on, 4-second-off ringing interruption; ring-
up and ring-trip circuitry compatible with any type
of biased ringing arrangement; M-lead current limit-
ing; transient suppression during dialing and idle;
and idle circuit termination.

1.04 Input power is supplied to the 996 1A sub-
assembly via the host 6461 module. A voltage reg-
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figure 1. 8961A Signaling Converter FXS subassembly
ulator integral to the subassembly permits operation
on —22 to —56Vdc input. Current requirement is
70mA pius loop current. Both M-lead and B-lead
power are derived from input power prior to regu-
lation to allow operation with conventional exter-
nal M-lead and B-lead potentials.

1.05 Reliable operation in the presence of large
longitudinal voltages is ensured through use of
precision-balanced loop current detection circuitry,

1.06 As stated above, the 996 TA plugs onto the
printed circuit board of its host 6461 module. The
6461, in turn, plugs into one position of the Tellabs
Type 15 Mounting Shelf, versions of which are
available for 19 and 23 inch relay rack installation.
All Type 15 Shelves accommodate up to 12 mod-
ules and occupy 3 mounting spaces (5% vertical
inches) in a standard relay rack.

2. application

2.01 The 9961A Signaling Converter FXS sub-
assembly, when mounted on a host 6461 Common
Signaling Module, interfaces a 4wire E and M trans-
mission facility (typically, a carrier channel) with a
termination employing loop signaling of the type
conventionally used at the station end of a foreign
exchange (FX) or off-premise extension {OPX) cir-
cuit. This termination may be either 2wire or 4wire
telephone station equipment. (The host 6461 mod-
ule accommodates either 2wire or 4wire loop oper-
ation via a switch option on the module.)

2.02 Use of the 9961A and host 6461 module is
not limited to FX and OPXapplications. Automatic
ringdown operation may be provided, if desired, by
equipping both ends of an E and M facility with a
6461 and 9961A.

2.03 The 9961A provides dial pulse transient
suppression in FX and OPX applications and idle
circuit termination in all applications.

204 In any of its intended applications, the
9961A may be switch-optioned for loop-start or
ground-start operation and for normal or inverted
E-lead operation. During normal E-lead operation,
receipt of incoming E-lead open in the loop-start



mode or ground in the ground-start mode is inter-
preted as incoming seizure and activates local ring-
ing. During inverted E-lead operation, receipt of
incoming E-lead ground in the loop-start mode or
open in the ground-start mode is interpreted as
incoming seizure and activates local ringing. In
the ground-start mode only, receipt of incoming E-
lead ground {normal operation) or open {inverted
operation) also causes the tip lead to be connected
to ground. Local ringing (either continuous or in-
terrupted, depending upon optioning; see paragraph
2.05) persists throughout the duration of the in-
coming seizure condition, as does the tip-ground
connection in the ground-start mode.

2.05 Inall applications (FX, OPX, and ringdown)},
ringing energy to a station must be provided from a
local ringing source. In FX and OPX loop-start ap-
plications, the 9961A must be optioned for contin-
uous ringing, in which case the 9961A follows cen-
tral office ringing. In FX and OPX ground-start
applications and in all ringdown applications,
either interrupted (2-second-on, 4-second-off) or
continuous ringing may be selected.

2.06 To accommodate local ring trip during the
ringing interval, some type of dc ringing bias must
be provided. Either negative or positive superim-
posed ringing or grounded ringing may be employed
to this end. (In superimposed ringing applications,
one side of the ringing generator is connected
through the 9961A to the ring side of the line; the
other side of the ringing generator is connected to
a dc potential, e.g., office battery. In grounded ring-
ing applications, one side of the ringing generator
is connected through the 9961A to the ring side of
the line; the other side of the ringing generator is
connected to ground; and an external dc potential
must be provided between the ring generator bias
lead of the 9961A and ground.) An option switch
on the 996 1A conditions the subassembly for super-
imposed or grounded ringing.

2.07 While all internal circuitry of the 9961A
receives power via an internal regulator that per-
mits operation on —22 to —56Vdc input, M-lead
and B-lead potentials are derived directly from the
external power source. This means that, if the
associated carrier channel unit (or other facility-side
signaling equipment) requires a —48Vdc M-lead po-
tential, the 9961A must be powered from a nomi-
nal —48Vdc source. This also means that loop
sensing limits are dependent upon the external
source. Loop sensing circuitry in the 9961A will
operate to 2000 ohms at —48Vdc and to 1000 ohms
at —24Vdc. Loop limits {cable plus station instru-
ment) for 23mA loop current are 1600 ohms at
—48Vdc and 650 ohms at —24Vdc B-lead potentials.
in applications involving a short loop (100 ohms or
less}), —24Vdc operation is recommended.

3. installation
inspection
3.01 The 9961A Signaling Converter FXS sub-

assembly should be visually inspected upon arrival
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in order to find possible damage incurred during
shipment. If damage is noted, a claim should im-
mediately be filed with the carrier. If stored, the
subassembly should be visually inspected again
prior to installation.

mounting and connections

3.02 The 9961A subassembly makes physical
and electrical connection to the host 6461 module
via six-pin connector P71 and eight-pin connector
P2 located on the component side of the subassem-
bly. Connector P7 on the 9961A plugs into recep-
tacle J7 on the 6461, and connector P2 plugs into
receptacle J2. The subassembly is further secured
to the 6461’s printed circuit board via a standoff
mounting. Connections to the subassembly and
their corresponding pinouts on the host 6461 mod-
ule are listed in table 1.

9961A externally
connector accessible
pin* designation/function via 6461 pin
P1-1......... GND (ground input) .. ......... 1
P16......... —~BATT (battery input) . ....... 39
P2-8......... A LEAD (external) .. .......... 7
P2-7 ......... B LEAD (external) ............ 9
P1-3......... RING GEN (ring generator). . . . .. 20
P1-2......... RING GEN BIAS (ring generator
dcringing bias)™™ .. ... ... .. 16**
P1-5......... E1TLEAD. ................. 25
P14 ......... MILEAD ................. 21
P24 ......... TIPLEAD .. ............... 41
P26 ......... A1 LEAD (internal). . ....... none
P25 ......... B1 LEAD (internal) . . ....... none
P2-1......... NOME. . . o it e it et e et none
P2-2......... NONE. & v it e e r e e e e none
P2-3......... NONE. . . vttt e none
* Corresponding receptacles on 6461 module are des-
ignated J1-1, J1-6, J2-8, etc., respectively.
** This connection is required only in grounded ringing
applications (see paragraph 2.05).

table 1. Connections to 996 1A subassembly via host 6461

options and alignment

EXT

2 3.03 No alignment of

; GRD the 996 1A subassembly is

EE;‘ 1 required. Before the sub-

P2 FsaT P1 assembly is placed into

INV g service, however, four op-

alil ems tion switches must be set.

NGRM 9961A| Locations of these switch-

- ) - es on the subassembly are
figure 2. Switch locations

shown in figure 2.

3.04 Option switch S7 conditions the subassem-
bly for loop-start or ground-start operation. Set
S7 to the LS position for loop-start operation or to
the GS position for ground-start operation.

3.05 Option switch S2 conditions the subassem-
bly for normal or inverted E-lead operation. Set
S2 to the NORM position for normal E-lead opera-
tion or to the /NV position for inverted E-lead
operation {see paragraph 2.04).

3.06 Option switch S3 conditions the subassem-
bly for superimposed or grounded ringing. |f the
local ringing source is referenced to a dc potential
(superimposed ringing), set S3 to the GRD (internal



¢ obed uo panuizuod suoijeoiyioads

Jeuitaou ‘yuajis spuoasds § ‘buiburs spuosas g
J91dnri9aut Buibuis

sddgy pue>jeaiq %8G e wWnuwixew %
voiso1sip asind

sdd{;| 01 8 SWGTSt
a1e4 Buisind Aefap ainzias buiobino
swogl 01 08 jeuiwiou swQgGl

Aejap aunzjas punoub-dn Aejap aseajas punodb-di

abeyjea| dooj
wyo|nj OE pue asueldeded 47y 03 dn Yam duay-aid Jou |Im
wibrew diiy-aqd

seiq 103esauab
fula 1joA-gy yrm asueisisal dooj |eusalxs swyo 000z
Aianpsuas diay-burt

ZH/9 01 9 "9BAOQEL 01 G8
Aousnba.y pue abeyjon buibuii

wnwixew ywooz
1Ua14n2 pesj-p

apouw papIaAul ul Wyopy |
‘apowl [elWIOU U SWYOJIY (| :PUNo.Bb 0} 3dUB)SISas WINWIXeW
20UBISISAI PRIJ-T [BUIIXD

6uijelp fuanp punoab pue Aiayieq buijeussyje

‘Asnq Bulnp Araneq e ‘asjp1 bunnp punosb e pea| A
sayels buyeubis (buiobino) peaj-jy

(31e1s 3)p1) punoub dn

saAowal punoab pesl-3 ! Alinuinuod punoah-dix saysijqeisa
pue buibuis |eso| sajeAnoe usdo pes|-3 :apow 1iels-punoid
punosb peaj-g Aq pareannse Buibuit

jeo0| :Asnq pue 3|pi Bunp uado peas| 3 :apow Jels-dooj
uoijetrado pajianu ‘sayels Buieubrs (Buiwioour) pesf-3
(s1e1s 3|pt1) punoub dn

saaowal uado peaj-3 {AJinunuod punoab-dn saysijqeisa pue
Buibuls [e20| sajeAi3oe punoib peaj-g :apouw 1ie3s-punosh
uado pes|-3 jo uonesijdde Aq pajeanse bujbuis

jeaoj}! Asng pue a|p) Hurinp punodb je peaj 3 :apouw 3ieis-dooj
uonesado jeurtou ‘sarels buieubis (burwoout) peaj-3

suolneay1dads ‘9

‘Buiniwi| abel|oA 10} JO1SISuel]
ssed salas e pue |eipualod aouadajas ayl buiysi
-(e1sa 404} apotp Jauaz e sasn tole|nbas ay] "indul
OPAGG— 01 gZ— Wouy AIlnoJio jeulalul s,Ajguiasse
-qns ay1 01 Jamod OpAZZ— pue | |— sa1jddns v | 966
ayl o1 |esBayul Jolenbas salds aAlde UY  /OY

'£8 Yo1ims uoirdo ela
paonpoJiut Buiselq Jojesauab Buya |eUIBIXd aJinbal
siojesouab Buis pspunosb BuiAojdws suoiledijdde
g ‘Y1966 @Yl yum pasn aq Aew bBulbuis paselq
10 papunosb Jayllg "A41indo1O paleloosse pue Ja|
-dnoool1do ue eiA papinodd st duy Buu 201 90y

‘Buijelp buninp uoissaiddns
lusisueJy as|nd |eip pue gjnpow |99 10y ayl JO
PLIGAY 8lIMZ-01-811M; 9yl 10} uOlleUIULIdL 3Ul|-3|p!
yioq sapirosd ‘4010818p 1ua4inod-doo| ayiy jo 1ndino
ayl wouy Buizesado ‘Aejals uoljeulIWI8]-auL-8|Pl UY
*8|P1 S1 11N2410 8yl uaym punoub 1e pue Asng St 311no
-119 8yl uaym |enpualod samod 1ndul 1e si 1eyy ind
-1n0 pes|-|z} sepiaoud ‘Aejap SwG| |eulwiou B udlje

& abed

‘pue 1ua.Ind doo| |BO0| S8suUas 1012918p 1Ua4IN2-doo|
pasue|eq y 'S101sISal paay-Alalleq wyo-0pz payoiew
Jo Jied e ybnouys 1uaind dooj |eoo| sa1jddns | 966
ayl ‘uod aoepialul (Xgd 40) uonels ayl 1y Go'v
"}IN2J10 3Y31 40 1IN0 pauolido s) sa1dnaisiul ayi

uaym papiaotd si BuiBuld snonuiuod “uondnuaiul
Buibutt $40-puU0Ias-{ ‘UO-pUOIBS-g [eulwiou sapiaold
Ja1dnauisiul siy| spow uels-punosb 10 1ie1s-doo)
9yl Jaylld ul $S YOLMS BIA 1INDJIID 8yl OluUl pauoll
-do aq Aew Jardnuisiuy bulbu jesbaiul uy  HO'B
‘punoub pes)

-di1 Jo uoyedydde |e20| pue 3iNzIas pea|-J UIBM]
-8Qq $4N220 Ae|ap swi(Qg |eulwou y "doo| |ed20] 3yl 0}
Buibuis saijdde yaiym ‘Aejas NY 8yl saleailoe osje
indu pea|-3 swes Siy | "punoib peal-dil |e20| apia
-04d 01 (uonesado pea|-3 palianul) uado pes|-3 Jo
(uonelsado pesy-3 |ewdou) punolb pes|-3 jo 1diad
-4 uodn Aejas (9] ) punosb-dil ayl saleannoe pesj 3
ay1 wouy Buiiesado 11nou1d Buisuas e ‘uoilesado 1iels
-punoib Joj pauondo st Y1966 Ul USYM €0t
*AB[ad Y 3yl 91BAIOE |[IM

punoub pea|-3 buiwooul ue ‘uolyesado pea|-3 pPalJen
-ui y1m pue apow uels-dooj ayl u| ‘dooj |e20| a8yl
01 Bulbuis seijdde ‘parenioe usym ‘Aejas Ny 8yl
'SWOQ | 4O Aejap |eulwou e Jalye Aejas (NY) dn-buu
ayl aieanoe |m uado pes|-3 Hulwooul ue ‘uoll
-e48d0 pe3|-3 [BWIOU YIIm pue apow 1ie1s-doo| ayl
uj ' /S yoiims uonndo eia spew s apows ieis-punolb
10 ue1s-doO| 8yl JO uUOoN23|8g °pea} diy |eso| syl
01 punoab jo uoneoijdde 1o} ‘spow Buijesado nels
-punoJb aya ul ‘pue Bulbull [820] O |0J1UOD 10O} 31B1S
0160 s1etrdosdde ayl saauap (uonesado pea|-3 pe
-1I3AU| JO [BULIOU JO UOI1D3|3S J0}) 2§ Yo1ms uondQ
‘unal1d Buisuas pesl-3 ue BIA Paldsldp sI V1966
ay1 01 buyjeubis pes|-3 bujwoou} uawniisul suoyd
-3|8} |B2O| B JO 1INJID YunJl Xgd B PIemol uolsia
-1adns doo| pue 6uibull sepiroid Y1966 98Ul 20V

‘uo11diiosap 11n2419 8yl Buipueis

-18pun Ui pie ue se ‘@di1oedd Syl JO G U01109s ‘Weub
-BIP 590|q ayl 0] 18)8y "8dI110e4d SIYl 4O / UOI1D8S
Ut paquasald asoyl 01 palwi| ag pihoys sainpasoud
Bunooysa|gnoa | “papuswiwodas 10U ale Ajjeusatul
V1 966 2431 100Ysa|qno.} 01 s1dwally Ajuo sasodund
uoneadijdde pue buiisauibua 10j Ajquiasseqns S 4
J9118Au07) bBuljeubiS w1966 94l Yitm noA szuejjiw
-e} O} papualul si uonduosap 1N SIYyl LO'Y
uonduosap 31NaId b

‘uonessdo buibuis sad

-o4d aunsua 01 uoisod 440 8yl 01 18 3G 1S S
yo1ims ‘suoijeaijdde Le1s-dooy x40 pue x4 uf 90N
"Pauisap 8! (440 SPUO23s  ‘UO SpuoYdS Z) Buibull
paxdnuiatul 41 uonisod Y /A @Yl 01 pS 185 "UOllelS
1220} 3yl 1e paJisap st buibuls snonunuod }i uonisod
440 8yt 01 pS 185 ‘Buibuis psrdnuaiul 4o snon
-ullu03 198|8S 01 pasn st S youms uondQ /0
‘8|npow 1 9%9

150y ay31 o (g| uid) pes| seiq Jolerausb Bull syl o1
(OPA8Y T 40 g F) |entualod 9p jO 824NOS B 109UUOD
pue uollisod (AJa11eq |BUJBIX3) 4 X T 3l 01 £F 188
‘papunoub si aounos Buibuu syl 4| ‘uonisod (punotb



E LEAD Sta RING-UP Al

NORM LS OFF .
€1 P15 A RING iy R
$ SENSE A DELAY & INTERRUPT U
INV S])j LoGIC TR DRIVER

P1.3 RING GEN

GND P11 é*—?

9961A Signaling Converter FXS subassembly

TG T
| RELAY G
DRIVER
~Vin
ACTIVE M LEAD LOOP L BALANCED p———> P25 Bl
M1 P14 M LEAD DRIVER SEIZURE Loop
CIRCUIT DELAY CURRENT
DETECTOR
L _ye278
| e26 Al
A cc Ty
¢ RELAY DELAY &
DRIVER CONTROL GS
o S1b . Jcc
- t P28 A
Vin , Ls K 176 RU X CC
-V
. ACTIVE 200
BATT P16 REGULATOR L sr2aTr
V2 pre
— -
EXT
S3 o 5 P12 RING GEN
BIAS

GND

819961A

b. block diagram

power requirements
—22 to —56Vdc (ground referenced); 70mA maximum
plus loop current

opgrating egvironrgrent .
20 to 130 F (=7 to 54°C), humidity to 95%
(no condensation)

dimensions

4.1 inches {10.4cm) high
1.2 inches (3.0cm) wide
5.1 inches (13.0cm) deep

weight
5 ounces (142 grams)

mounting

mounts on printed circuit board of 6461 Common Sig-
naling Module via two male connectors on 9961A and two
receptacles on 6461

7. testing and troubleshooting

7.01  The Testing Guide Checklist may be used to
assist in the installation, testing or troubleshooting
of the 996 1A Signaling Converter F XS subassembly.
The Testing Guide Checklist is intended as an aid
in the localization of trouble to a specific module
and subassembly. If a subassembly is suspected of
being defective, a new subassembly should be sub-
stituted and the test conducted again. If the sub-
stitute subassembly operates correctly, the original
subassembly should be considered defective and
returned to Tellabs for repair or replacement. It
is strongly recommended that no internal (compo-
nent level) testing or repairs be attempted on the

996 1A subassembly. Unauthorized testing or re-
pairs may void the 9961A warranty.

7.02 If a situation arises that is not covered in
the Checklist, contact Tellabs Customer Service
at your Tellabs Regional Office or at our Canadian
Headquarters for further assistance,

7.03 ifa9961A is diagnosed as defective, the sit-
uation may be remedied by either rep/acement or
repair and return. Because it is the more expedient
method, the rep/acement procedure should be fol-
fowed whenever time is acritical factor {e.qg., service
outages, etc.).

replacement

7.04 If a defective 9961A is encountered, notify
Tellabs via telephone [(312) 969-8800], letter [see
below], or twx [910-695-3530]. Notification
should include all relevant information, including
the 8X9961A part number (from which we can de-
termine the issue of the subassembly in question).
Upon notification, we shall ship a replacement
subassembly to you. If the warranty period of the
defective subassembly has not elapsed, the replace-
ment subassembly will be shipped at no charge.
Package the defective 9961A in the replacement
subassembly’s carton; sign the packing list included
with the replacement subassembly and enclose it
with the defective subassembly (this is your return
authorization); affix the preaddressed label pro-
vided with the replacement subassembly to the car-
ton being returned; and ship the equipment pre-
paid to Tellabs.

page 4
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