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FOX-2R DS-2 FIBER OPTIC EXTENSION UNIT
GENERAL DESCRIPTION
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1. GENERAL

1.01 This section is a cover sheet for the Telco Systems Fiber Optics Corporation
FOX-2R DS-2 Fiber Optic Extension Unit General Description. This section is
reproduced with permission of Telco Systems Fiber Optics Corporation and is

the equivalent of Telco practice 831-100-001, Issue 1.

1.02 Whenever this section is reissued the reason(s) for reissue will be listed in

this paragraph.

1.03 This section describes the basic functions and features of the Rack-Mounted
FOX-2R DS-1/DS-2 Fiber Optic Extension Unit.

1.04 If corrections are required in the attached document, use Form-3973 as
described in Section 000-010-015.

1.05 If equipment design and/or manufacturing problems should occur, refer to
Section SW 010-522-906 for procedures on filing an Engineering complaint.

2. ORDERING PROCEDURE

2.01 For information concerning equipment and parts availability contact Telco

Systems, Order Administration Department, in Norwood, Massachusetts, at:

1-800-44-SALES
1-617-551-0300

2.02 To order additional copies of this practice, use TELC 365-407-857SW as the

section number.

PROPRIETARY

Not for use or disclosure outside Southwestern Bell
Telephone Company except under written agreement.

Page 1




TELC 365-407-857SW

3. REPAIR/RETURN

3.01

Page 2
2 Pages

For defective modules and assemblies contact the Repair and Return
at the following number:

‘

8:00 a.m. - 5:00 p.m. (617) 551-0300 - Ext. 2778

Attachment: Telco Systems Fiber Optics Corporation
FOX-2R DS-2 Fiber Optic Extension Unit

General Description

Not for use or disclosure outside Southwestern Bell

Telephone Company except under written agreement.

Department



TELCO SYSTEMS FIBER OPTICS CORPORATION

NOI’WOOG Massachusetts 02062

FOX-2R DS-2 FIBER OPTIC EXTENSION UNIT
GENERAL DESCRIPTION
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1. SCOPE
A. General
1.01 This section describes the
basic functions and features of
the Rack-Mounted FOX-2R DS-1/DS-2
Fiber Optic Extension. Figure 1-1
shows the FOX-2R unit with its
front cover installed. Figure 1-2

jllustrates the unit with front cover

removed to display the circuit card
layout and unit-level design of the
“™NY_2°D
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1.02 Whenever this section is

reissued, the reason for
reissue will be listed in this
paragraph.
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SECTION I: GENERAL DESCRIPTION
provides an overview of FOX-2R
operation with emphasis on features
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SECTION ITI:

THEORY OF OPERATION
presents a detailed discussion of
equipment subsystems and circuit card
operation to block diagram level.
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SECTION II1: ORDERING INFORMATION
provides guidelines for subassembly
and circuit card cordering.

SECTION IV: SPECIFICATIONS

details unit-level physical and
electrical specifications.

SECTION V: INSTALLATION

provides instruction on unit instal-
lation, cabling, and equipment con-
figuration.

SECTION VI:
details all

INITIAL OPERATION TESTING
procedures required for

SECTION VII:

MAINTENANCE

details all procedures required for
unit-level maintenance including fault
isolation, card and module replace-
ment, and the procedures necessary for
the return and repair of equipment.
ECTION V

rovides equipment refer

motherboard wirlng schematics, and
assembly prints to be used as an aid
for detailed troubleshooting or
installation as required.
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SECTION 831-100-001
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3. GENERAL INFORMATION
A. Safety Precautions

3.01 As with any product, care must

be exercised when working near
the -48 Vdc office power. Since the
FOX-2R contains a Fuse and Alarm panel
integrated into the basic uipment

cage design, direct power connections
from the office voltage source are
possible without an external Fuse and

Alarm Panel. Consequently, poten-
tially high electrical currents might
flow if the -48 Vdc terminals of TB-1
are inadvertently shorted to ground.
Terminal TB-3 should be connected to

the office ground system to reduce Tl
line noise and provide electrical
protection.
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exceptio e Powe
and the Fuse and Alarm
are designed to be able to be removed
or installed without defusing the

equipment.

Q

WARNING: To prevent possible equip-
ment damage from electrical arcing at
thp end of the -48 Vdc office power

before disconnectlng the primary power
to the unit. If the Fuse and Alarm
Panel Assembly requires replacement,
disconnect primary office power at the

3.03 Circuit cards can be damaged by
static electrical discharge.
Before handling any circuit cards,

connect your wrist to an equipment
frame ground using an approved

anti-static wrist strap (EMX03i-1).
Ensure that all circuit cards removed
from the equipment are properly stored
in anti-static packing material
(PKG033-1). When working with circuit
cards, always place the card on an

electrically grounded approved
anti-static mat.
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B. References

3.04 Since the FOX-2R may interface to
an 828M/F, 828A/F Channel Bank
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Operation and Ma intenance manuals and
practices that may be useful in the
planning or installation phases of the
FOX-2R Unit in conjunction with other
Telco Systems transmission products.
TELCO ! FIBER OPTICS CORPORATION:
828M Digital Multiplexer

Operation and Maintenance Manual

828A Digital M plexer

828AF Digital Multiplexer
Operation and Maintenance Manual
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DCB-24 Channel Bank:
Description/Installation/
Maintenance Practice
Section 2424-00-101
Installation/Maintenance Practice

nAn

Section DCB-24-200

DDI-24 Digital Drop/Insert System:
Description Practice

Section 2400-00-101
Installation Practice

Section 2400-00-200

TPS-4002 Digital Timeslot
Drarcaacaing Quatam
Li1vcLcooldllyy vyouLttia

Svetem Practice

Section 4002-100

NDI-2000 Network Digital Interface
Sections 2010-00-100, 2020-00-100,
and 2030-00-101



4, PRODUCT OVERVIEW

A. Unit Description

il

to- point DS-2
system or as part of a DS-2 optical
extension from an 828M/F or 828A/F
MX~3 type multiplexer, depending upon
the specific system application.

2.

nN b S
4.Vl I

2 b9

ach of t

esignated
within the equipment cage contains the
circuitry required to multiplex up to

four Tl (1.544 Mb/s) or two T1C

(3.152 Mb/s) channels into a DS-2

single-mode optical data channel.

ia v

This composite optical data channel can
therefore represent the combined trans-
missiop capacity of up to 96 voice or

imbedded overhead supervisory informa—
tion. To ensure sufficient data
transitions to extract receive clock
timing regardless of data stream

content, the DS-2 data stream is 3B6B
encoded into a 12.624 Mb/s data stream
(2 x 6,312 Mb/s), which also accommo-

dates an overhead channel for MPU-to-
MPU communications. A fully loaded
FOX-2R can handle a total of eight Tl
or four T1C signals for a total of 192
(64 kb/s PCM) voice channels.

L N2 Min 4evd e 2 a Arnmabnanbrad aa a

“4 .V JIlT Ulll L 1D LVUllsLiulLiTcu ao a
single 19" rack-mountable cage

which can be installed in standard

s

equipment racks or within custom
cabinetized systems (CET-1). The
cabinet can be equipped for 117 Vac
operation with integrated battery

power reserve The FO0X-2R can be

E poapayiare I BN | 2w mrmaad enemmmand Thavre A
111SLtalleu 111 cyulpaeul vays vl
cabinets in conjunction with other
FOX-2Rs, 828M; 828A;, or 828AF multi-

plexers, channel banks, and/or digital
cross—-connect systems, comprising a

versatile fiber optic system suitable
for central office, fiber hub, and/or
customer premises system applications.
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4.04 Four different circuit cards
comprise a single unprotected

unit within the FOX-2R equipment

These circuit cards perform

numbers for these circuit cards are
listed below:

Power Supply: PSX016-1
Main Light Transmission Unit (LTU):

CCAl1486G

Control MPU: CCA137G21

Tl Low-Speed Interface Card:
CCA050G1, CCA124Gl or CCAl61G2

OR

T1C Low-Speed Interface:

CCA006G1
4.05 To equip the second unit for

unprotected operation; requires

a second Low
MPU circuit cards. Another power
supply (PSX016-1) and standby LTU(s)
(CCA149G1) for each ma1n LTU card can

are responsible for M12 multiplex1 ng

and demultiplexing of the DS-2 data

channel are internally 1:1 protected

with redundant circuitry and provision

for circuit card replacement without
v1C

4.06 Each Control Microprocessor

Each 0 icroprocessor Unit
(MPU) card is responsible for
monitoring equipment operation,
illuminating fault and status LEDs in
response to equipment performance

failure or egradatio and initiating

ment cage contains two MPUs. each
dedicated to its respective FOX-2R
unit, to provide independent fault
monitoring, alarm reporting, data
channel switching, and loopback.



4,07 1 incom-
ing T1 or T1C signals from channel
banks or related Tl transmission equip-
ment are time-division multiplexed into

a single DS-2 (6.312 Mb/s) data channel

and converted into a 1300 nm singie-
mode optical signal, for transmission
to another FOX-2R, 828A, or 828AF
multiplexer. Optical transmission is

accomplished via the Light Transmission

Unit (LTU) card, which amplitude

modulates a single-mode Light-Emitting-

Diode (LED) to generate a 12.624 Mb/s

optical transmission carrier emplioying
i
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system end is coupled into the receive
circuits of the LTU, where an avalanche
photodiode detector converts optical
jata stream into an electrical s1gnal.
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Special 3868 data encoding by the
transmit circuitry of the far-end LTU
ensures the presence of regular data

transitions, to facilitate clock
recovery regardless of data content.
Synchronizing on imbedded framing
information, the receive circuits of
the LS Interface card multiplex the

DS-2 (6.312 Mb/s) data and timing
streams into industry-standard Tl or
T1C channels for electrical interface
via shielded twisted-pair cable to

I S

downline Tl or T1C equipment.

4,09 In the presence of an alarm

condition, the far-end FOX-2R
unit transmits remote fault informa-
tion to the local unit, illuminating
remote LEDs on corresponding circuit
cards which aids in system-level fault
diagnosis.
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4,10 During an alarm condition, the
MPU activates UNIT and MAJOR or

MINOR (NO/NC) fault reporting relays to

provide contact closures for use by

auxiliary customer premises audible or
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N 831-100-001

visual alarm reporting equipment.
Primary power fuse failures within the
Fuse and Alarm Panel assembly are also
reported via FUSE alarm relay contact
A customer se

4,11 If the network is equipped for
TELTRAC (Telco Systems Telecom-
munications Remote A and Control),

:

station via an 828A/AF multiplexer.

4.12 When used as DS-2 optical
extensions from an 828A or

828AF multiplexer, each FOX-2R com-
municates with TELTRAC via the multi-
plexer. Alarm telemetry and control

information is transmitted to/from the
multiplexer via an overhead channel,
imbedded in the optical span line
An optional Control MPU
1) installed in the 828A or
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4.13 Through the use of an optional
Remote Alarm Card, the presence

of up to eight equipment fault condi-
tions from an external QeVlce(S) can
22l tn TanaTl mmaloasm Ao ondenmem 11 &+
iQ1itlaite 10Cal lajulr VI uoiiivil l.d.u.l.l.
conditions and be reported to the far-
end, using the Remote 1 or 2 fault
indicators. When equipped for TELTRAC,

each external alarm point can be
uniquely labeled and identified.

to two Remote Alarm cards (one per
FOX-2R unit) can be installed in the
FOX-2R cage.



B. Features

Equipment Size

4,15 A fully loaded FOX-2R unit,
mmaed amannd Loaw T a1l ecvsmnadbansd e
cyuippccu 11Ul 1.4 piuULtluLlUL,

is configured as a single shelf unit

which occupies 10.4 inches of rack

spaces of 1.75" each) in a standard
19-inch equipment rack. Mounting ear
extensions allow for 23-inch rack
mounting if required. Full dimen-

O1iS

€
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=1 S al 17 WILIUEC A& 11U .~ 1115l A
12" deep. Up to seven FOX-2Rs can be
mounted into a standard 7-foot bay.

Figure 1-3 illustrates various bay
configurations for the FOX-2R used in
conjunction with other Telco Systems
Fiber Optics Corp. and Telco Systems
Network Access Corp. Products.

4,16 Circuit cards used in the FOX-2R
employ the latest VLSI technol-

ogy, including the use of programmable

gate arrays, thin—film, and surface-

Transmission Capacity

4.17 Each fully loaded FOX-2R unit
can multiplex up to four Tl

signals or two T1C signals (per FOX

2-1I or FO0X 2-II unit) into a single

12 £24 Mh/a adnala_mnda Antrinrnal Aavra

Ll s UL U/a ﬂ.LlLsLC v uc bel.l—a.l. uaLa

stream. A fully loaded equipment cage

r o

can accommodate up to eight Tl or four

T1C channels.

Channel Expansion

4.18 Channel capacity is expandable
£ Ana A €fA1rr T Aar 111 +n +wn
4 i il ViiICT (SR AVUL 4 d VL up “ WU

T1C channels, (for a single FOX-2R I

or II unit) or up to eight Tl or four

T1C channels or their Tl equivalent
for the entire FOX-2R equipment

—

(=)

cage. As T1/T1C channels are added to
the system, no hardware reconfiguration
is required. Additional channels are
automatically acknowledged by the MPUs
at the time

~isdal
Ii1dliaui

fde

Selectable Low Speed Interface

4.19 Each FOX-2R unit can be equipped

for Tl or T1C channel interface
by installing the appropriate Low-Speed
Interface card.

4.20 User selectable AMI (Alternate
Mark Inversion) or B8ZS (Bipola
with 8 Zero Substitution) can be

optioned on a per Tl channel basis via
a four- pole front—mounted DIP switch on

4,21 Fully redundant 1:1 equipment
protection of all transmission
multiplexing, optical transmission

circuit cards, and power supplies is
integrated into the unit-level
architecture of the FOX-2R. Main and
standby LTU circuit cards provide

redundant fiber optic transmission
protection. Tl and T1C Low Speed
Interface cards contain on-board
integrated 1:1 protection of all M12
multiplexing circuitry.

h 29
4

4, All circuitry is monitored for
equipment failure by the GControl

MPU, which initiates automatic switch-
ing to protection circuitry in the
presence of a hardware failure or when
the predetermined BER switching

Ch
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network monitoring system, such as
TELTRAC .



FIBER OPTIC

FIBER OPTIC

~J

ENTRANCE PANEL ENTRANCE PANEL —
(2 RACK SP.) (2 rack sp)  /
ya p4
a: X FIBER OPTIC 44 —£
43 ENTRANCE PANEL 43
42 (4 RACK SP) 42 DDI-24 oy
41 41 OR =0 { 3 RACK
a0 FOX'2R F/A PANEL (ACX025G1) 40 DDT-24 SP
39 39 DDi-24
#1 828A #1 S8t e e
> (6.5 RACK SP) (3.5 RACK SP) 37 DDT-24 SP
36 tF —
3% ;: 3:‘ <4 #3 i 3 RACK
34 FOX-2R B28A #2 34 DDT-24 5P
33 I 33 DDI-24
32 #2 32 OR # 4 (3RACK
Y 828A #3 371 DDT-24 sP
30 30 DDI-24
5 20 OR #5  3RAacK
=5 FOX-2R 8 DDT-24 o sP
— #3 828A #4 27 DDI-24
76 26 oRr 6 3mack
55 25 DDT-24 so
24 B 24 DDi-24
23 —— iy A 828A #5 23 OR # 7 3RACK
22 FOX-2H 22 DDT-24 sP
21 0 o cma A - 2! DDI-24
>3 7% 4 828A #6 20 OR #8  3RACK
19 *a DDT-24 SP
18 18
- cAY.0 FOX-2R 17
6 rOA-ZR #1 16 TPS-4002
15 #5 (6 RACK SP) 15
14 14
i3 13
12 !
11 11
10 FOX-2R FOX-2R T FOX-2R
9 - o~ #2 9 #1
8 #0 8
[ 6 2]
5 5 5
2 FOX-2R ¢ FOX-2R 2 FOX-2R
3 # 7 3 #3 3 #2
2 2 2
1 1 1
1075, b BY-1074-AA
Figure 1-3. FOX-2R Rack Configurations




Integrated FOX-2R Fuse and Alarm Panel

interface w1thout reouir1
an external Fuse and Alarm Panel.

4.24 Convenient front-mounted test
jacks allow for the measurement

~ L A .} *Tra _ U PR I b S = - . -
of -48 vac primary oiiice voitage and
L B LTE anAd E 2 aanAanAdase nAarraw
TV ’ TiJ a4Allu —J.4 oTuluviiualy PUWCL
sunpply voltages. without accessing the
supply volta ges, without accesgssing the
rear panel of the equipment cage.

Comprehensive Fault Monitoring
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umina tes fault and status LEDs to
identify a defective card. The
microprocessor also:

o Monitors transmission quality,
o Calculates the Bit Error Rate
/RED Y
\DDLRJ,
0 JTlluminates a FAULT LED on the

MPU card when the BER exceeds a
predetermined threshold,

o Performs automatic protection
switching to redundant
circuitry.

o

Communicates with TELTRAC,
Exchanges remote fault

[e]

information with the far-end MPU,

o Initiates DS-1 or DS-2 loopbacks

on request

_ Paornerd A mvitcomae? aloom Leodorn o=

o] rroviaes external alarm naraware
natd€firsarian via ralay Aaantant
ddvevdiliivaLaivii via i1cCTiqa “viitau i
closure,

o Configures and controls all
unit-level operation.

1-8

Alarm Lockout

4.26 Through the use of lockout

software, down-line sympathetic
alarm conditions are suppressed or
"locked out" so that only the
suspected card is indicated. This

in fault isolation.

Remote Fault Display

4,27 1In the presence of a far-end
equipment fault remonte fanlt+
equipment fault, remote fault

indicators are illuminated for each

FOX-2R unit individually on the Fus
and Alarm Panel assembly. Circuit
card remote fault LEDs likewise
illuminate to indicate specific

oo

far-end fault conditions.

External Alarm Report

(=2

ne
aad Aapy

4.28 Each FOX-2R is equipped with
Major, Minor, Fuse, and ACO

relays which are activated during

fault conditions, to provide both N/O

and N/C relay contact closures for
mamabn alamm smamandtleonr A nerd mweal
1TVl alalill LCpul Ll LU tBXxiclilial
alarm equipment, Fuse fault relay con-
tact indicates the loss of a PS-1 or

PS-2 primary power fuse. Major or
minor relay contact closure, acknowl-
edging the presence of traffic-
affecting or potentially traffic—

’

3 1 A A4W A s SN 1354
vVisual ana auaipoie customer supplied
ala renortine eauinment Tf the
alarm reporting equipment the

alarm reporting via Major or Minor
Audible contacts are silenced while
the corresponding Visual contact
Remote alarm
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(¢}
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remote unit trouble.



4.29 A single 38-pin jack provides a
single connectorized alarm inter-
face to remote its Unit, Fuse, Major,
Minor, and Remote I and II alarms to
external alarm report1ng equipment

A PN
110

tnou
d Al
ons where e
bays containing 828A or 828AF ulti-
plexers, two ribbon cable connectors
(J16 and J17) allow the FOX-2R to
interconnect its Major, Minor, and
Unit alarms to an external Fuse and

1
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Alarm raneil (AVAUZOG1) to providae a
. .

common alarm interface for all units,

4.30 Unit, Fuse, ACO, Int Fuse and
Remote (1 & 2) alarm indicator
lamps are provided on the front of the
FOX-2R Fuse and Alarm Panel, for
visual unit-level fault indication.

4.31 The Maintenance Interface card
allows the testing of replacement
Tl and T1C low- speed interface cards

4,32 An o
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SECTION 831-100-001

for each Tl channel, to measure on-line
Tl line performance using external T1
test equipment. This circuit card

also allows direct channel inter-
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remote a
control. In addltion di
fault isolation and remote controlled
switching is provided.

a
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Custom Cabinetized Configurations

4.34 Since the FOX-2R
S

yde
w
%
™
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i i gned for
tandard 19-inch rack mounting,
custom cabinetized configurations of
the FOX-2R with other Telco Systems'
products or accessories are also

available. This self-contained CET-1

equ 1pment enclosure can be equ1ppea
far 117 Var aneratrian with harliin
IOr 1iis vac operation witn packup
batterv nrotection for un to eight
...... Yy protection up to eight

hours of power reserve. It is ideally
suited for permanent customer premises
installation and can be readily used
for temporary service restoration,
rerouting projects, or emergency
service.



5. SYSTEM APPLICATIONS
5.01 The following section explores
the system application
possibilities of the FOX-2R to address
specific network requirements.

5.02 A point-to-point optical DS-2
transmission can be constructed
by interconnecting two FOX-2R units at

the terminal ends of a single-mode
fiber optic span. T1 transmission
equipment which could utilize the
FOX-2R includes channel banks, network
terminal interfaces, digital switches,

ems

bank to transmit voice and data
information between terminal system
ends via DS-2 optical transmission.
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Figure 1-4, FOX-2R Point-to-Point Terminal Application
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B. Drop/Insert Application

5.03 An iﬁtermediate location along a
DS-2 interoffice fiber optic

dual FOX-2R equipment cage can be
interconnected back-to-back at the Tl
unit interface. One or more Tl
channels can be dropped and inserted
to/from channel banks or Tl multi-

L o s a2 2. M

trunk requires Tl access to support
local voice and/or data service (see
Figure 1-5). Since the FOX-2R is
designed as a dual DS-2 optical unit,
each unit (FOX-2R I and II) of the
L n—
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plexers. The remaining T1 channels
are multiplexed back intc the DS-2
optical trunk and continue downline to
the next site location.
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Figure 1-5. FOX-2R (I and II) Drop and Insert Application
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C.

DS-2 Fiber Optic Extension another telephone office (see Fig-
Application ure 1-6). Instead of constructing
multiple repeatered Tl metallic spans,
04 An 828A or 828AF multiplexer an optical Low-Speed Interface card
provides Tl service at a central (LTU) provides a DS-2 optical exten-
L2 o - L. Vo o o a2 el 2 _ L — o A PR S, P I S . L e o a1 et A 2 Y ___ A
I1C€e Or Iub 10C4L10I1 wWiilCIl must S10I1 a1recuoli Irom utine muitctiplexer tToO
ute up to four Tl channels to a a remote FO0X-2 wall-mount or rack-
stant customer premises site or mount unit at the customer location.
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Figure 1-6.
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FOX-2R DS-2 Fiber Optic Optical Extension Application



D. DS-2 Fiber Optic Hub Distribution

5.05 An optical DS—3 (44.736 Mb/s)

high-capacity transmission to
individual terminal end users (see
Figure 1-7). LTU cards installed in

transmission trunk interconnect- the low-speed section of the 828AF
ing a central office and hub distribu- multiplexer as required, provide
tion center can be subdivided into six independent DS-2 optical spur links
DS-2 optical extensions, to provide from the central hubbing location.
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828AF/FOX-2R Fiber Optic Hub Distribution Application



E. Switched Network Application

premises locations as part of a DS-2
optical local area network (see Figure

5.06 A digital cross-connect system 1-8). Such network flexibility allows
(DCS) could be included in the routing and density of data
FOX-2R terminal or drop/insert site traffic between network no , to be

locations, to provide DS-0 channel dynamically adjusted according to
routing capabilities between customer changing customer requirements.
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Figure 1-8. FOX-2R/DCS Switched Network Application
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