CIRCUIT DESCRIPTION CD-5D202-01
ISSUE 2a

APPENDIX 2B

DWG ISSUE 4B

DISTN CODE BT!13

ELECTRONIC SWITCHING SYSTEMS
5ESS® SWITCHING EQUIPMENT
DIGITAL CARRIER LINE UNIT

CIRCUIT

CHANGES

A. Changed and Added Functions

Al

B. Changes in Apparatus

B.! Added Z option MC5D204A1, and added Y option MCS5D204A1B.

C. Changes in Circuit Requirements Other Than Those Caused By Changes

D. Description of Changes

D.1 Added Z option MC5D204Al1, ANN4, and Y option MC5D204A1B, ANN4B circuit
packs to drawings FS! and FS2 figures, block diagrams BD! and BD2.
Added information notes 307 and 308 and upgraded notes 302, 303 and 304.

D.2 Added cabling information notes 305 and 306 on use of 1249 cable.
Updated note 302 to reflect new 1249 cable use.

Copyright © 1991 AT&T
All Rights Reserved.

Printed in U.S.A. Page |



CIRCUIT DESCRIPTION

ELECTRONIC SWITCHING SYSTEMS
5ESS® SWITCHING EQUIPMENT
DIGITAL CARRIER LINE UNIT

CIRCUIT

E. Changes in Transmission Test Requirements

CD-5D202-0!
ISSUE 2A
APPENDIX 2B

DWG ISSUE 4B
DISTN CODE BT13

Changes in Description of Operation or Changes in CD Sections

AT&T BELL LABORATORIES

DEPT 54636-RCH-TJL

Copyright © 1991 AT&T
All Rights Reserved.

Page 2

2 Pages



CIRCUIT DESCRIPTION CD-5D202-01
ISSUE 2A

APPENDIX M

DWG ISSUE 3M

DISTN CODE BT13

ELECTRONIC SWITCHING SYSTEMS
SESS SWITCHING EQUIPMENT
DIGITAL CARRIER LINE UNIT

CIRCUIT

CHANGES
D. Description of Changes

D.1  Allows the use of 1249 cable as an altemnative to ABAM or 600-type cable for DS-1
interconnections. Information Note 305 is added, and Information Note 302 is
expanded to reflect the use of 1249 cable.

AT&T BELL LABORATORIES

DEPT 54224-RCH-TIC

NOTICE i R
This document is eitner Copynght®© 1988 AT&T

. Proprietary, of WESTERN .
ATa T LeCTRIC - Propretary All Rights Reserved




SLECTRONIC SWITCHING SYSTEMS

SESS* SWITCHING EQUIPMENT
OIGITAL CARRIER LINE UNIT
CIRCUIT

SECTION

TABLE CF CONTENTS

I - GENERAL DESCRIPTION.....

1.

PURPOSE OF CIRCUIT...vevunn

2.

GENERAL DESCRIPTICH

SE

CTIoN

Il

1.

BASIC OPERATION,

CIRCUIT

SIGHKALINS
IPT

PACK (CP) _DESCRIP

OCLU HASIC
MODE I VERSUS

SLC

INTERFACL

A, PUIDPOS@eritecrannsrsnnnnnens

lw

OPERATION.

MouE Il
DICITAL FACILITY
(SDFI)

c v e

Delinition of PIDb, IPIDB,

OF OPERATION.

LR I I I

- DETAILED DESCRIPTION.....

“os

PICB

PAGE

HDHEH o=208

’

And IPICB.eeeeivvontnoneanns

L. Summary........
DATA

D R I

HULTIPLEXER (DATA MUX)

Service GroupsS.....

s e e e

ConcentratioNe.....
tailire Operation...........

OO

£Ii28-A and B Interfaces.....

CONTROL MULTIPLEXER

(COUTROL

MUX) sseeitirnnneenenseensnsnnnns

SeIVICe GIOUPSesessnsssnnnas

PICBs, SDFIs, SESS and Data

Mux InterfacesS.ocveeeescesnn
Data Mux Time Slot/

concentrator Control.eeee...
Fault Reporting/Failure

E.

seeears s

OEezar.lon ........

daintenance Exercises/

SEIV1ICe RegUEeSTS.u.vaceaeans

INTERUAL PERIPHLRAL INTERFACE DATA
AND CONTROL BUSES....eicesnnuenans

General.ieeerieeerereonsannnnns

-
Ty me
L R I I TIPS

A.
B,
[Tk -3

D31 FRAMING AND SIGNALING.........

«__Channel Frame DS-1 Format.....
e 51gnaling Frame....cceescesseas

Frame FOrmat.ceeseeevonenconns

B e o tontid

A and B Signaling Bits........

Derived Cata Link (DDL)}

LM esnernnsosvioncssncnnnas

NOTICE

This document Is either
AT&T - Proprietary, or WESTERN
ELECTRIC - Proprietary
rsuant o Ludgs Greeme s Order of August § 383
Aning On January | 1984 ATAT wiil coase (o use
Beil symhoi with the exceptions 3s et
der Pursuart inerels Any ceterancs oo
e BELL syMDQI N This JOCUMeNt 3 merg-
v Jeigted ana expyrged

Lo

s

O EEEEER HHEQEEE D NHRENBEEE

TABLE OF CONTENT

it . e
C-field Messazes sant =

AT
2CLe.

Maintenance Field........
Alarm Fleid..iiererenonnannnns
RS LRI

~iCr Line Switgo

CESCRIPTION. .

ce e e vt a

T1/DS1 SESS FORMAT COMVERSIOH.....

Unipclar/Bipolar and Tl
Line Formati.iiierneacnnss

1>

C. _CONVerSI0Neeuereneennenonnsen B._T. Lirne Fcrmat to SESS
C. ©Cr:zination, Signaling, and Format ConversiChii.seereesnn.
MalNCenNanCe.e s vevesavsonnnnnn . C. Timing and Sync/Send and
- RECBIVE. i i iinnnnsoransnnnens
e
TlMINgeeeeenceroosonnoccnnnnnns .__Fallure OperatiON..ssseesnn...

Imlo

B - 237 R

CONCENTRATION. ....

A.__Mode I versus Mode Il.........

CALL AND CONTROL SIGHALIUG
DETECTION.......

A. OFF-HOOK/Dial Tone Calling

Orl1giNAatioNeseeenscnenncenness

Call thru~-put Terminating

CN Rl eeeeorenseosnsooanannans

.__Ringing and Ring Trip.sseeess.

. On-Hook and Time Slot
De-38SS13Ncuienrerinnnnnnnnnns

lw
.

oln

DCLU MAINTENAMCE. covvvnnunnnnncesn

Derived Data Link and Self

D1agnOSiSeseeeesnnnneasnonnans
Maintenance Communication

ProtoCOleceirsiececssnnncnnnnnn
. Faults and AlarMSeceeerncecess
Loop and Channel Unit Tests...
Protectlon SwitChifNGeersosoass

1>

lw

IHolIn

CHEMATIC DISCUSSICH.wsecetnvnrass

[}

THTRODUCTION. ¢ vvenvrnnnncannnnsss
POWER START PACK (CP SH346).......
EQUALIZER CIRCUIT PACK
(CP215-219) civunrvnnnrsnncnsnnonnns
SDFI (CP ANN4) .v.ertennnesnnsnnons
POWER UNIT (494H)...0ovevnnnennnn..
DATA MUX (UN121)4evrvrnnnvonennnnnn
CONTROL MUX (UUHI120}.evvrvvununnnnnn
PIDB AND IPIDB TIMING....uovuunoonn
ICB AND IPICB TIMING......o.vun..




TABLE OF CONTENTS

4. HARDWARE DESCRIPTIOM.....
CABIUET, SHELVES Auc
CONNECTIONS . vevnennsranss
POWER ALD FUSING.esveu...

SECTION I[II - REFERENCE DATA.

l. WORKING LIMITS...........

2. FUNCTIONAL DESIGHATIONS..

« FUNCTIONS. ... ... .. ...0...

4. CONNECTING CIRCUITS......

5. MANUFACTURILGC

TE

TiLG

.

REQUIREMENTS. . ... . eereennnn

SECTION IV - REASOUS FOR REISSUE.
JAZLL OF CSouTtiuTs

Page 2

. rFages

.



SLUTION I = ULNERAL UESCRIFPT IO

L. PURPCSE CF CIRCUIT

L.ul One of tae economic agvantayes of tne
SIs5S* Jdig:izal swizIn ois LTS 230tilty
t> scrve 10w telepnone demana arlias. ne
digital carrier line §nle (2CLTY, 3
perigneral  of tne SESS digital  switcn,
implenents tnis advantage. The DCLU allosws
the B5ESS o termina di1gi1:tal supscriber
iines witn a O0S1 line format and to provide
vdarying concentration ratios of up to 9:1.

vhoee

1.02 The Subscriber Loop Carrier (SLC*-96)
15 the system tnat the DCLU presently
terminates.

2. GENERAL DESCRIPTION OF QPERATION

.01 F13. 115 a overall olock diagram

snowing the 1interrelationship among
tne S5ESs, tne DCLU, and tne SLT-96. For
tne purposes of tnis discussion the SESS

office 15 snown td cCconNsi1st of tnree
functiona. entities: ilessage switch,
switching todules, and Line side
connections. The OCLU 1s part of a

switching module (SM). The SLC-96 15 tne
remote terminal (RT) tylng in as many as 96
subscribers.

2.02 The call-processing functions of the

message switch consist mainly of
routiny and resource allocation. Routing
i1avolves the determination of the switching
module on which tne <erminating line or
trunk appears and tnhe selection of an
available trunk 1a a trunk group. The
message swltch also allocates and releases
central resources, such as a time-
multiplexed swJitch time slot.

2,03 In addition, the message switch

perforns many aon~-call-processing-
related functions, such as error detection,
diagnostics, and fault recovery. Within
the message switch entity, there is error-
checking circultry for detecting and
1solatiny faults.

2.04 Lines and trunks terminate on

switcning modules (GMs) . These
switching modules convert signals received
from lires and <runks :nto the digital
format used 1n tne switcn., The switching
modules also perform time slot switching
and most of the call processing.

2.05 Switching modules differ in the types

and quantities of interface equipment
they contain, depending upon the
cnaracteristics of tne lines or trunks
terminating thereon., Certain equipment is,
nowever, common to all switching modules.
The common equipment includes a paicr of
Digital Service Units (DSU), duplicated
swWitcninyg module processcr units (SMPU),
and duplicated time slot interchange units
(TSIU). For simplicity, Fiy. 1 shows a

* SESS and 3L are Trademarks of AT&T
Technoloyies, Inc,

t
w
4]

siroiex contigura~inn cf 3
switcning module (Le. 2). ‘otice

SYs connect 5 tn2  T=55131%2 S .
tietwork Ccnatrcl and Timing  Links,
referred to as UCT Links. Ho%ize 3lso
th1s  SM ontains o DTLU whll,

Tnotn2 SAPU via &  FErip.er.. 322
1 8us (PICB) and ¢tne 7TSIU wv.z 2
eral Interface Da%ts Bus (PIDE).

2.06 Tne DOCLU 1s equinped with SLZ*

Digital ~Facility Interfaces (3DFIs),
data multiplexers, control muolrtiplexers,
ejualizers, and power anits, E3ich STF!
terminates one Tl line coming from :he
SLC-96.

2.97 The SLC-96 carrier PT 1s tnat o

the digi1tal subscriher system tn
remote from tne 5E3SS switch office an
connected to 1t by Tl lines. An inta-

SLC-96 carrier may operate in orne r  tw0
modes (Mode I or Mode Il). Mode I 1s the
carrier-only mode 1a which up to 26

subscCribers without concentration a%* the RT
are provided with 96 channels to the 5CSS
switch office. Mode Il 1s the carrier-
concentrator mode 1in which up to 48
subscribers share access to 24 channels to
tne SESS switch office (2:1 concentraticn
ratio at RT).

2.08 The SLC-96 basically performs the
following functions:

(a) Analog voice frequency signals from
subscriber lines connected to the RT
are converted to unipolar Jigizal
signals. In the opposite direc:ion,
unipolar digital signals are converted to
analog voice-frequency signals for
transmission to subscriber lines.

(b) Unipolar digital signals are

synchronized into  frames of <tire
slots and are time multiplexed along with
other signals into a bipolar serial b1t
stream for transmission to the SESS
switch office. In the opposite
direction, the RT demultiplexes signals
from the bipolar serial bit stream. The
digital signals are converted to unipolar
then to analog voice-freguency signals
and transmitted over the appropriate
lines,

2.09 The RT 1s nade up of four eguipgment
shelves (A, B, C, and D) which
consist of channel units (CUs) and common
equipment circuit packs. Common equipment
circuit packs are as follows:
e Power control unit (PCU)
e Line switch unit (LSU)

e Transmit/receive unit (TRU)

e Line interface unit (LIU)

SECTION



e Time ass.gnrent an.t +TAU)*"
¢ Alarm control unit (ACU)

¢ Special service unit (SSU)

® Cnannel test unit (CTU)

¢ Data link unit (DLU).

2.10 FEach SLC-96 carrier operating in

Mode I (carrier-only) requires four
to five T1 lines (four active and one
optional protection standby). Each SLC-96
carrier operating 1n Mode II (carrier-
concentrator) requlres two to three TI1
lines (two active and one optional standby)
as shown, Each Tl line utilizes repeaters
for digital signal regeneration,

NOTE: SLC-96 shelves A and B, group
A7B, interface with one Tl line, while
shelves C and D, group C/D, connect to
the otner Tl line in Mode II
configuration. In Mode I each shelf

corresponds to one Tl line.

2.11 Data transmitted over tne Tl digital
line is a bipolar data stream sent at
a 1.544 M bit/second rate (DS1l). One Tl
frame consists of twenty-four 8-bit time
slots plus one additional pit referred to
as the frame bit. To communicate control
information over a Tl line, every other
frame bit is wused to form a derived data
link., The cocmmunications over the derived
data 1link are synchronous and a complete
set of derived data fields are sent every
9 milliseconds. Each field 1is wused to
control and/or monitor RT operation,

** The TAU 1s required only 1n channel
panks wners the system 1S operating in
Mode Il (Carrier-concentrator).
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SECTION II - DETAILED D

1. BASIC OPERATION, SIGHALING, AND CIRCUIT
FAcK (ZP) DLSCRMPTICH
SCLU BASIC OPLRATION

tne OCLU 1s
—

e 1915}

1.0l Tne olock diajram o
snown 1n F1j;. 2. T cons1sts
TWO service Jjroups. A maximan  of  six
carrier RT3 may be terminated on a
OCLJ. [f one OCLU service group 1s removed
from service, the other service group will
nancle Jata ané control to and from ctne
SDFIs 1n both service groups.

of

SLC-96

n2 e 3ro connects to

interchange unit {(7SIU)
over two peripheral 1nterface gata ouses (A
and B) , and eacn DCLU service group
connects to the switcning module processor
unit (SMPU) over two peripneral 1nterface

control buses (A and B).

Zacn DILU serv
tne tune slot

i o

1c

MODE I VERSUS MODE II

1.03 As mentioned in Section I, 2.10, Mode
I1 operation 1s the 5LC-96 carrier-
concentrator node. Since Mode II SLC-96
nas a time slot interchange (TS1)
capability at tne RT, only a space switch
is needed at the DCLU to provide
concentration., This function is performed
by <the Data Mux circuit pack. However, to
accommodate Mode I operation and because
the MODE 1 SLC-96 has no TSI capability at
the RV, the Digital Facility Interface CP
(SOFI) provides this 7SI function. tode I
SLC-96 RT, uniike the Mode 1II SLC-96 RT,
nas no signaling detection capability at
the OCLU; nence this function 1s assumad
lixewise by the SDFI.

1.04 As shown in Fi1g. 2, !lode 1l operation
has a maximum of 30 SDFIs while Mode
I operation has a maximum of 18 SDFIs.
Therefore, on the line (facility) side, the
DCLU interfaces with six tiode Il SLC-96
rTs. Each RT terminates 96 subscribers and
concentrates them on to two Tl lines (48
channels) . In addition, each RT has one
spare Tl line, Thus tMode II operation
requires maximum of (6X3) 18 SDFIs. Mode I
operation performs no concentration; thus
396 subscribers are sent out on four T1
Lines (24 cnannels) and one spare. Mode I
operation requires maximum of (6X5) 30
SDFIs.

A. Purpose
1.05 SOF Is ALNS <
the SLT-96,

The
terminate
1ines to interface :
internal peripheral data and contrsi
as snown 10 Fi3. 2. Eacn SO¥I1 provi.ies
Jdirect digital 11terface for a1 Tl 2
carrier line connected %o a SLC-96
RT. The SDFI .n tne OCLU converts
line data format to the 1Aterna:
and data line formats used 11t
switch, Converseiy, the SDFLl convert
from a peripheral :nterface laza tus
and control 1nformation from a vper
interface control bus (PICB) 1nto a
Jdata format for transmission over 3a
line.

Ly e
wilh

Ni52s
igital

Jarrier

B. Definition of PIDZ, !PIDB, PICB, 3n
(pIC8
1.06 A PIDB or IPIDB «consists of four
electrical signals:
(a) 4-MHz clock lead
(b) 8-KHz Sync lead
(c) 32-time slot PCH data sent 1n one
direction (4 tb/s) lead
(d) 32-time slot PC4 dJdata sent 1n the
opposite direction (4 Mb/s) lead
A PICB or IPICB corsists of five electrical
signals:
(a) 2-MHz burst clock lead
(b) write a register serial data lead
(c) read a register serial dJdata lead
(d) interrupt lead
(e) control select lead
A PIDB and a PIZB wuse balanced twistad
pairs of wire, whereas an IPIDB and zan
IPICB use a single wire for each s:ignal
mentioned. Also an IPIDB nas a slignzly

different timing than a PIDB.

* SLC 1s a Tradenark of AT&7T
Tecnnologies, Inc.

STCTION I

Page 1



C. conversion

1.07 The SDFI converts the 24-time s.ot,
71 line 17to two 32-time slot [PIDBs.

One IPIJB connects to the [Data lMux 0

service 4roug J, wnile <twne <ctner IPlOB

connects to the Data !Mux 10 service

group 1l.

D. Origination, Signaling, and Maintenance

1.08 The ANN4 15 designed to terminate
either Mode I or Mode Il 3LC-96 RTs.
A 4-Kllz derived data link (DDL) carries
origination information for the Itode II
(concentrated) case, and a time slot
intercnanyer and signaling LSI device
(TSI-S) monitors the A and B signaling bits

{ see 1.03 for direceing Mode I
(unconcentrated) originations}. Some Mode
I switched Special Services also have

origination information in tne A and B
bics. In addition, since Mode I RTs have
no TSI capability, the TSI-S device can
1ntercnangye any incoming and outgoing time
slot.

1.09 All origination processiag and
maintenance of the AN!4 15 controlled

by an on-pcard microcomputer (uC), with
4096 Dbytes of read only program memory and
256 bytes nf scratch-pad RAM. Several
options are available under software

control regarding the way in which the DOL,
1T81-5, and maintenance processing is
handled.

Timing

1.10 T1 Line:

® 1.544 Mb/s

e 4-Kiiz DDL

¢ 24 time slots per 8-KHz PCH Frame
© 8 bits per tine slot.

IPIDB:

® 32 time slots
(4:4b/s)

per 8-KHz, PCM Frame

® 4-MHz System Clock
e 16 bits per time slot

® 8-Kllz System Sync

E. Summary
1.11 1In summary, the ANN4 performs the
followiny funections:
(a) Extracts PCH, signaling, and tining

1nformaticn from the incoming digital
line.

(o) Reformats the data such that tne

tine slot signaling information is
1naividually grouped with 1ts associated
PCM  traffic <data when it 1s sent to the

T8I0 via the Data liox.

per

SZCTION 11

Page 2

(c) Converts from iine =2

(d) Sends tne PCM and signaiing bhits =3
the TSIU via the PTOB 271 vi3 t-e

Jata HMux. The signa.ing LlTs ara2

subsegiently sent 2z wne 313nal Prosessar

for further prccessing.

(e) Reformats and transmits t=e =~raff.s
and signaling pits zece w23 fror --g

switch out on to the digizal facilizy.

(£) Performs facility and
Mmalntenance functions.

cirzult  pack

DATA MULTI!IPLEXER (DATA !MUX)

A. Service Groups

1.12 As shown in
Data Muxes are used
for service group 0 and
service group 1. Cach Data tux
concentrates PCM data from all SDFIs.
Hotice tnat any SDF! has a path (intsrna.l
peripneral interface data bus) to both Da=2a
HHuxes. Under normal operating conditinns
each Data I!tux provides a concentration
network for all the SDFlIs.

Fig., 2, <two :dentical
in the OCLU, one
tne other for

B. Concentration

1.13 The DCLU via the two Data Muxes must

concentrate the data from six RTs to
four PIDBs. Each PIDB provides 32 time
slots between the data interface of the
SMPU/TSIU and the Data Mux. Thus, the
concentration ratio for the 3SLC-96/DCLU

system will be 576 (6X96) customers at fcll

capacity to 128 (4Xx32) time slots, or
4.5:1. By removing two of the four PIDBs
between the OCLU and the TSIU, the

can be increased ¢to

concentration ratio

l.14 The data concentrator is a space

switch, and no time slot interchange
capability is provided. Hence, the n-th
tize slot of the PIDB must come from the
n-th time slot of any selected SDFI. This
concentrator network when used in
conjunction with the time slot interchanger
found in ANN4 SDFI provides a rich network.
Data concentrator control is provided by

the Control Mux (Section II, 1.27).

C. Failure Operation

1.15 1If one Data Mux fails, the other can
take the additional concentration
load; however, the concentration ratio
doubles for 1it, hence <traffic will bhe
lower. 1If one Service Group is ‘taken ou*
of service for —routine testing, softwara
wlll route all new calls in the other Dat:a
Hux while the software will wait three
minutes for old calls to be completed.
Hence, no <calls will be lost. Each SOFI
must be told which Data Mux t> get the
4.096-MHz clock and 8-KHz sync pulse. The
SDFI reconfiguration 1s done <through the
Control Mux and 5ESS software.



1.15 As Jd.iszussed, <ach ¢f tne wc PIDBs

(A anz 3) irnterface wi.zn tne 23%3 Mux
1n the s3am2 manner. A PIDB consists of two
sets of «ctwisted palr cablas, each cabile
containiny four <twisted palrs. One set
joes o side 0 of the 5NMPU/T3IU, and tne
otner set jo0es to side 1, Tne four signals
are descrioed 17 Section 1I, parazrapn
1.J6.
1,17 For eacn PIDB, the 1ncoming data must

ce selected from eitner side 0 or
side 1, depending on which SMPU/TSIU 1s
active. The Data Mux is told which side to
listen to by a command Hu
clrcuit pack. In the opposite 3Jiracticn,
data 1s always sent 2 botn TSIUs.

Control

from the Control

data are
loop-back
Eacn time
nave ei1ther

slot
parity

1.18 The PIDBs
valijated oy a
circult witnin tne Data tux.
slot cominjy o tne Datz Mux Can
even or odd parity 1n 1t. The requirament
15 tnat during the next frame, the Data liux
inust send back the same saense of parity in
each time slot that 1t received. For
example, i1f the SMPU/TSIU sends odd parity
1n tine slot 13 during a particular frame,
odd parity must be sent back to the
SHPU/TSIU time slot 13 during the next
frame.

time

1in

1.19 The Data Mux accomplishes this by

first detecting =the sense of parity
2ach time slot. This information 1s
sent to 4 parity generate circuit which
uses tnis per-time-slot information to
generate the correct parity on each time
slot going back to the SMPU/WSIU. Because
of the way tnat the incoming and outgoing
data are alijned on the PIDB, a 28-time
slot delay 1s needed between the detect
circuit and the parity generate circuit to
ensure that the parity sense is sent back
out on tne same time slot during the next
frame.

for

1.20 Parity locop-back
technique used
The Data Mux sends back
tne same parity that i1t received on a PIDB
for each time slot. The SMPU/TSIU is
responsible for cnecking this looped-back
parity and performing the necessary error
analysis to Jdetermine whether the Data
Interface (DI) or the PIDB/Data Mux is at
faule. The same scheme is wused on the
IPIDB.

18 the main
to protect the data.
to the SMPU/TSIU

CONTROL MULTIPLEXER (COUTROL MUX)

A. Service Groups

1.21 As 1n the case of the Data Muxes,
DCLU has two Control Muxes, one for
service group 0 and one for service
group l. Each connects to all of the SDFIs
via IPICBs. See Fig. 2. Each IPICB
provides different information to a
particular Contzrol Hux.

the

1.22 Under normal operating conditions,

nalf tne SOFIs are assigned to
Control ux J, whilz <tne ozher nalf are
2ssijned  t2 Centrol Max . Lf a Contrsl

O v J .i
Mox f£ails, pboth it and LIs  ccrre
Data Mux are re=oved from
tiowever, control =2 e S20Is .s ¢
pecause =2ach Control Mux nas Lol L
all SCOFIs.
8, PilB8s, SDFIs, 5CSS, 2nd Cata M.«
Irerfaces - -
1.23 Each Control Mux r11terfaces ..tn tie
SESS 5MPUs vi1a two dunlizata) P71 13s,
P1CB-A0 and BO connect o the EREEDR
control interface (CI), whil2 PIZB-Al anl
Bl connect to SHMPUL CI. See Fij. 2. T-e
PIC3s allow the SMPU to write registers :n

the Contrel ux, Data !Mux, and any 3C°F L.
1.24 rrom =nhe narjware inzerconnest O.17%
of +wview, eacn PITB contains  ive
pairs of wires, Facn wir2 parir 13 us=2 fzr
communication in one direction only. Tnree
wire pairs carry information from tne SMPU
to the Control HMux; these pairs inclade a
2.045-Mbit wire pair for :a:a 4t 3and 2
2.048-MHz wire pair for cTocx and an opts-
isclate? wire ra.r for control select. in
the other diraction, two pairs ra2tarn
1nformation to the SMPU from tnhe Clontzol
Mux . These pairs include: a 2.048-Mbicx

wite pair for data in and an

wire pair for interrupt.
1.25

opto-isolated

From the functional
PICB-A connects
the SMPU together as
connects the SDOFIs to the SMPU via the
control Mux. It should be evident that
two-way 1nteraction between SDFIs and the
SMPU uses all the hardwara interconnectinn

soint of
the Control Mux and
descrihed. PICR-B

view,

PICB wires, Thus, PITB-B configuration
differs for each transaction (data=-in and
data-out) .
1.26 PICB-A controls the switching of PCl
data paths througn the associated
Data Mux as determined by 5SESS software
from its corresponding SMPU. PICB-A,
therefore, selects the particular SDFIs
whicn will 1nterface with PICB-B. This

will occur when a service request occurs on
PICB-B due to a service request condition
in the SDFls. PICB-B provides a path
between the selected SDFI and the 3ESS SMPU
for servicing and maintenance.

C. Data Mux Time Slot/Concentrator Control

1.27 For SDFI/time slot concentrator
control, a time slot is selected to
be sent to/from a particular SDFI. This is
accomplished by SESS software via SMPU
instructions to a time slot selector
register in the Control Mux. Control
information is transferred over 2ICB-A. In
this way PICB-A controls the switching of
the PCM data path (PIDB-A and PIDB-B)
through the concentrator network. Since a
time slot can be connected to different
SOF1ls, the control information must be sent
for each PIDB time slot.

D. Fault Reporting/Failure Operation

1.28 The S5ESS software via the SMPU writes
or reads the Control Mux ragisters.
The latter replies to SMPU with an  all-
seems-well status. This 2-bit jenerated

sy Ny
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response Zeterm.nes whetner faults lie in
tne control 1ink portion of tne Contrdoi
Mux. i eitiel Loe JUNLIS. llux oI tnE Jati
Mux nas failed, both are put o2out of
service, and the other service group takes

over.

E. :atntenance Exercises/Service Reguests

1.29 A service request occurs on PICB-A

onl, wnhen an error conditlon exists.
As a <result maintenance exercises are
requested. Then 5CSS scftware via the SMPU
exerclses tne faulty device. Tne foliowing
are exercised:

{3) PICB-A and PICB-B serial loop back
(b) PICB-A/PICB-B servica request

{¢c) Error source register

{d) SDFI select register

(e) TSSR A/B

(f) Time slot parity

(g) Parity checker device

(n) PICB-B and PICB-A side select

INTERNAL PERIPHERAL IUTERFACE DATA AND
CCUTROL BUSES

A. General

1.30 The SDFIs interconnect with tne Data

Mux via the internal peripheral
interface data buses (1PIDBs) and
interconnect with the Control Mux via
internal peripneral interface control buses
(IPICB) . As shown 1n Fig. 2, each SDFI
connects to a service group, 0 and 1; thus
each SDFI has four internal peripheral bus

l1nterconnects.

1.31 The IPIDB wnich connects to Data tllux

0 1s 1dentical with cthe one which
connects to Data Mux 1. Each bus consists
of four leads:

(a) SDFI transmit 3data providing a 32-
time slot, 4 Mb/s data stream out

(2) 4-MHz SDFI clock
(c) 8=-Kilz SDFI £frame sync

(d) SDFI receive path providing a 32-time
slot, 4-Mb/s data stream in.

WOTE: The total data output from each
SDEI i3 two, 32-time slot, 4-Mb/s data
streams.

1.32 The IPICB wnich connects to Control
Mux O 1s identical with the one which
connects to Control Mux 1. Each bus
consists of five leads as follows:
{3) 2-Miz burst clock
{(b) 2-MHz control data out

{¢c) 2-MHz contreol data in
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1.33 Tne [PIDBs used Dy the SOFIs

tining and format siailar o
used by the Data Mux. Some timing chan
are necessary, nhowever, to accommodate
aiditional Jelay resulizing from =re
Mux hardware. 0f the four signals,
the 4-MHz clock rarains unchanged 1~
relative to the PIiDB zining from =ne DI
Tae IPIDB sync is advanced by 174 of a 1
slct  (4-bits,about 1 isec) relative 2 :
PIDB sync., Because the Data ifux data has s
1/4 time slot delay 1in the receiving
direction, the IPIDB clocks data out of =<-e
SU0FI 1/4 time slot earlier to %tne Deta iix
to xeep the PIDB standard., Therefore, tne
relationship between the SDFI data out and
the sync it receives remains unchanjei, and
timing :n tnis direction lcoks 1dentical :o
a PIDB.

1
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el
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1.34 Data to the SDfls, however, 1

delayed by 3/4 of a3 time slzat(l
bits, about 3usec) relative to the da:a
entering the Data tux from the SMPU. Tais
delay combined with the 1/4-time slot
advance in the IPIDB sync, results in the
IPIDB data being one full time slot late in
reaching the 3JFIs relative to the IPIDB
sync., This then, is not a standard PIDB
interface.

~ow

C. Control

1.35 In the SDFI a clock select circuit

automatically switches IPIDBs’
clocks, if a clock failure is detected. On
the SDFIs, ¢traffic can be transmitted and
received on both IPIDBs simultaneously. A
maximum of 24 out of 64 time slots may be
active over both IPIDBs, while the other
tine slots have 1idle cocde. 1Idle code 1is
different in each direction:

(a) From SDFIs to Data Mux, 1idle code=
0111tlll Q00011llp =12345678 ABCDEFG
wnere p=xl in odd numbered time slots.
(b) From Data Mux to SDFIs, idle code
=01111111 1100110p=12345678 ABCDEFG
where p is defined as in a.
DS1 FRAMING AND SIGNALING
A. Channel Frame DS-1 Format

1.36 As mentioned inm (2),
unipolar digita signais are

1
a

e i e ad amA a 1, ol
nsmitted and received vi fr

format. The DS-l1 compatible frame, Fig. 3,
consists of 24 consecutive 8-bit, PCM words
preceded by one bit called the framing bit
(F=-bit) for a total of 193 oits per frame.
The period equals 125 usec and the rate is
3000 frames per second. The bit rate is
1.544 Mb/s.

1.37 Tre 24 communication time slots are

compatible numerically with the SLC=-
96 shelf capacity of 24 channel units (CU)
as shown 1n Fig. L. The 8-KHz frame rate



ijabie I - Lnanne.

funcrtionai

lJentification

Cnanne. F-Bit Information ! §
Frame | TRannel] 5i3na.ing Coding Signaling! S:jnalinag!
Humber Frariny!  Framing Bits ! 81t | Cnaane:
Fu-51t ; Fs-bit ; | |
_——— ———— e
| 1 1 - 1-8 - i - i
2 - 0 1-3 - -
3 9 - 1-8 - - '
4 - ¢} 1-8 - - !
|
s 1 - 1-8 - - ?
6 - 1 1-7 ] A
7 0 - 1-8 - -
8 - 1 1-8 - -
9 1 - 1-8 - -
10 - 1 1-8 - -
11 0 - 1-8 - -
12 - 0 1-7 8 B
1s compatible with SLC-96 8-KHz PCM rate. 3 . 1i Bi
Channel framing identifies the location of A and B Signaling Bits
tine slot one for each channel frame. - : .
Channel framing is achieved by alternating 1.40 The .Q and B sxgnalx?a _;hanTgls
the F-bit (1,0,1,0.....) 1n  the odd provide = a  per-channe signaling
numbered channel frames These alternating capability and are obtained by replacing
bits are raferred to .as Ft bits See the eighth bit (LSB) of the PCM word of the
Table 1 and 1,42 ¢ appropriate channel during the sixth and
e twelfth channel frames of each signaling
frame. When the Fs bits are preseat, the
1.38 t;zfar:?ggséiopﬂa:;?:tsa Petwees °0® sixth frame is 1dentified as the frame
location and chgnnelv frame time sl;t following a "zero-ts-one™ Fs transition and
nunper For MODE 1II operation ‘no fixed the twelfth frame 1is identified as the
N be ! frame following a "one-to-zero"” Fs

tine slot to CU number exists.

assignnent to time
DCLU messages via data
These messages assign

Instead, CU

slots 1s effected by
links, See l.42,
a line number to a

time slot where the line number 1s related

to the CU physical location.

B. Signaling Frame

rrame Format

1.39 A sijnaling frame consists of 12
consecutive channel frames and lasts

1.5 msec. See Fig. 4. Signal framing

identifies those channel frames in which

two signalinj channels, called A and B, are
transmitted on a time-shared basis,
Signaliny framing is achieved by setting
the F-pics of even numbered channel frames
to a2 0,0,0,1,1,1 pattern. F-bits of this
pattern are referred to as Fs bits., Table
1 presents the channel identification
method. liote that the channel frames are
identified by the odd-numbered channel
F-bit altarnating pattern (Ft bits) while
the signaling frames are identified by the
even-numbered channel s-bit a 0,0,0,1,1,1
pattern (Fs bits).

transition.
by data link bits,
frames nust be
eguivalent means,
sixth channel

When the Fs bits are replaced
the sixth and twelfth

identified by some
The bit replaced in the
frame 1is termed the A-
signaling bit; that replaced in the twelfth
channel frame 1is termed the B-sijnalinj
bit. Figure 4 illustrates how the A and 3
signaling channels are 1dentified. Tne
sixth frame is expanded to show the 24 time

slots., Any time slot can contain the A/B
identifiers. In this case, time slot 10
(typical) has been expanded to show the BCM
word's eighth bit on identifying A
signaling bit (Table 1). In the twelfth
frame the time slot 10, PCM word likew!se
shows the eighth bit on to identify B-

signaling channel,
1.41 The A- and B-siqgnaling bits provide
for a maxinum of nine possihle
signaling states by usiny a 3-level lngic
system that allows both the A- and B-
signaling bits to take the values of either
all ones, all zeros, or alternating ones
and zeros. The relationships hetween
channel frame, signaling frame, and per-
channel signaling channels A and B are

Cmmmme Ay
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summarized i Te use of the A 1.45 The structure of 13

aand B-signaiing oits 1s CU dependent. The shown 1n Lz

translation of signaling states to the present on the a dJata ilnk; i s

salues of tne A- and B-signaling bits 2sed, nhowever, cnly 1f snelf i i3

transmitted o and received from the DCLY operating i1n Mode II.

on :he derived signaling channels 1s

defined 1n [CogrE—g for the various SLT-96 1.46 Tne spoil=2r Dit fieiis snown ar=

systam channel uJnit types, required to prevent the 2T T
risframing due e tne e}

C. Derived Data Link (DDL) Frame transmission of thne  s.ignailng b

pattern., There are no other restri
on tne content 2f any field (or o-r=
General any field) transmitted to =he OCLC
- not used on either data link.

1.42 A data link frame is composed of six

consecutive signaling frames and 1s Concentrator Field
9 msec long. Data link
framing 1identifles those signaling frames 1.47 Tne C-field 1s used 2 Tentral
in which the signaling £framing bits (Fs) channel assignment/deassijnnent and
are replaced by bits that comprise a serial other functions relating =0 Mode Il
data link message., Data link framing is operation. The A data link C-field carries
achieved by transmitting the signaling information for both SLC-96 shelvas A and 73
framing pattern twice 1n succession during and 1s wused only if shelf group AB :s
S1x consecutive signaling frames. The operating in Mode II. On the C data link
first two frames reprasent tne C-field carries (~formation Ior zcin
resynchronization data as shown 1in Fig. S. shelves C and D and 1s used only if snelf
During tihe last four signaling frames the group CD is operating :n Mcde II. “essags
Fs bits are replaced with data link bits, specifications and communication protocol
are discussed in the subseguent paragraphs,
Derived Data Link while maintenance functions are discussed
in SECTION II 2.20 through 2.33.
1.43 The derived data link (DDL) carries
control and alarm information between C-Field Messages Sent From DCLU
the RT ana the DCLU. Twe data links,
called the A data link and the C data link, 1.48 The C-field messages that can be sant
are transmitted over the A and C DS-1 from the DCLU are given in Table 3.
links, respectively. The A data link 1is These messages control DS-1 time slot
always present; the C data link is present -assignment/deassignment and various
only if SLC-96 shelf group CD is operating maintenance functions. Each message except
in Mode I1. The data link is referred to "Idle® requires three data link frames
as "derived” since it is formed by (27 ms) for transmission. Those messajes
displacing Fs bits. tiormal signaling consisting of three 1dentical submessages
framing is present on DS-1 links that do will be recognized at the RT only if at
not have a DDL. least two of the three submessages agree;
otherwise, the message will be 1gnorad.
Data Link Format All three of the submessages that make up a
three part message must be sent to the RT
1.44 The data link consists of 24 Fs bits before sending another new message to the
which are grouped into six fields of RT. When the first two submessages agdree,
fixed format as follows: a message will be recognized at the RT
after only two frames (18 ms). Messages
Fs bits 1-11 Concentrator field consisting of a header followed by a true
(C-field) submessage and its complement will be
Fs bits 12-14 Spoiler Bit field recognized at the RT only 1f the true and
(fixed pattern of 010) complemented submessages agree.
Fs oits 15-17 Maintenance field
(M-field)

Fs bits 18-19 Alarm Data Link
field (A-field)
Fs bits 20-23 Protection Line Switch
field (S-field)
bit 24 Spoiler Bit field

(fixed pattern of 1)

rny
w
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Table 2 - Signaling States £or RT Cnannel Unicts

Cnannel B1ts Received From 3its Sent To]
Coit Stazion Condizion The Digizal The DJigi=zl Cnannel Unic
Type 70 Cnannel Unmit Intecface Interface Condizian Tt Statian
Al 8 _ A = ‘ e |
1 NI !
Single Party On-Hook 0 0 0 1 Channel Tes: ‘
Cff-Hoox 1 0 1 0 Forward Disconnect
Cnegdizped 1 1 L 1 Tiie [4)
— 1 1/0 =R R‘”9i21_-,.___-.,..ﬂ
Superinposed on-iook 0 0 0 1 Channe!l Test '
Ringing Tip Party Ground 0 1 1 bl Tip Party Test |
Multiparty Off-Hook 1 0 1 s lile (4)
(SPR-i1P) Unequipped 1 1 1 L/ =R Rinzing
10 0 +7 Ring:ing
77T 10 1 -T R1aging
1¢ 170 “R Ring:ing
-
Frequency On-Hook 0 0 0 1 Channel Test :
Selective 0fI-Hsox z J 1 1 Tdle [4}
Ringing Unequipped 1 1 1 1/0 Freq Band 1 Ringiny (3]
Multiparty 1/G 1/0 treqg Band 2 Ringiny (3,
(FSR-MP) 1/0 1 Freq Band 3 Ringiny ‘5]
1/9 0 Freg Band_a_ﬁin;;:i.;iL
Coin On-Hook "} 0 0 0 Negative Loop tode
Coin Ground 0 1 0 1 Channel Tes:
Off-Hook 1 0 1 0 Positive Loop Mode
Unequipped 1 1 1 1 Ground Start [4)
4] 1/0 Positive Coin Check
1 1/0 -R Ringing
1/0 0 Coin Collect
1/0 1 Coin Return
1/0 1/0 Negative Coin Chgck
Ground Start On-ilook 0 0 0 0 Ground Start
Ring Cround 0 1 0 1 Channel Test
Off-Hook 1 0 1 1/0 -R Ringing
Unequipped 1 1 o] 1/0 , 1dle

Hotes:

1. A and B bit values are given as they appear on the DS-l links.

2. 1/0 indicates alternating ls and 0s.

3. Unused signaling states are not sent to the DCLU.

4. This code

1S sent to the DCLU for channels that are unassigned or installed but not in
use, except as otherwise noted.
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C-Fi2ld Messages Sent From DCLU
MESSAGE
FUNCTION FORMAT ]
TIL0K ASS1gn/
Deassiyn MESS1 MESS1 MESS!I
Assiljnnent
Update HEADER MESS1 CMESS1
Lcoping Test HLADER MESS2 CMESSZ
Activity Update
Request ! MESSJ MMESS3 HESS3
Idle | MESS4
NOTES:

1. The format shown here represents the
three submessajes that are sent to
the RT in the concentrator data bit
fields of three consecutive 0ODL
frames; the left-most of these
submessages 1s sent first. Bit Cl 1s
the most significant bit (MSB) of
2ach submessage and is sent first,
The submessages are defined as
follows:

MESS1: Bits C6-Cll (C6 is the
MSB) are the binary
representation of the line
number (0-47) or the
deassignment command (63).
Bits Cl-CS5 (Cl is the MSB)
are the binary
representation of the tine
slot number (1-24).

CMESS1: Complement of MESS1.

HEADER: Bits Cl-Cll set to octal
3470.

MESS2: Bits Cl1-Cll set to octal
3714.

CMESS2: Complement of MESS2.

MESS3: Bits Cl1-Cll set to octal
3466,

MESS4: Bits Cl-Cll set to octal
3760.

2. The "Idle message consists of only
one submessage.

C-Field Messages Sent to DCLU

1.49 The C-field DDL messages that can be

sent to the DCLU are shown 1in
Table 4., These messages contain both
activity and maintenance information,
Activity messages report a transition from
on-nook to off-hook or vice versa. The
"Idle" message will be received from the RT
10 the absence of any other messages. As
in the case of messages transmitted from
the DCLU, each received message except
"Idle"™ 1s three data link frames (27 ms)
long. No new messages will be received
fron the KT before the message currently 1in
pPrograss 135 completed. Messages received
from tnhe RT are 1nterpreted usiag =he
protocol dJdescribed 1n 1.48. For exanmple,

SECTION 11
Pige 8§

1f£ 2 3-part message 1s received from tne 2™
and  ~oa Sf  its tnhree submessages aur=e,
the entire messaje will 2e discarded. i,
nowever, the garblad -zssaje receivel fro-
tne RT 1s (or could oe) tne raspcnse =5 4
messaje sent £ tne T, tne messije t-has
#as originally sent to the RT .5 sen-
again.
Tible ¢
C-field Messages sent <o DOLU

MESSAGE FUNCTION FORMAT
ACtivity [T MESST | 43Sl CESSI
Activity Update AEADER| CHESS1| HMLS3T
Looping Test “"‘Rfiﬁfﬁ"'-fﬁf§§2:—'ﬁﬁ§§2

Asslign Update

Request MESS3 HESSITT ‘£333
IdTe - 4E553 T -
1o ALatm MESSS MESSS [ TESSS
NOTES:

1. The format shown here represents the
three submessages tnat are received
from the RT in the C-fields of three
consecutive DDL frames; the left-most
of these submessage will be received
first, Bit C1 1s the most
significant bit (MSB) of 2ach
Submessage and will Dode received
first. The submessages are defined
as follows:

MESS1: A line 1is said to be
"active" if its A and B
signaling bits are in any
state other than "on hook"
or "unequipped.” The
number (1-6) of each of
the six 8-line groups is
coded in bits Cl-C3. Bits
C4-Cll indicate which of
the eight lines in a line
group are active. A "one"
in any of bits (C4-Cll
indicates that the
corresponding line is
active. See Table 5 for
the mapping between line
numbers (which in turn are
defined in [T3BIe.H) and
MESS1 bits Cl to Cll.

CMESSl: Complement of MESS1.

HEADER: Bits Cl-Cll set to octal
3470,

MESS2: Bits Cl-Cll set to octal
3714,

CMESS2: Complement of MESS2.

MESS3: Bits Cl-Cll set to oc:al

3466.
MESS4: Bits Cl-Cll set to octal
3760.
2. The "ldle messajze consists of caly

one submessage.
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lapping between Line Numbers

and MESS1 Bits 1n "AcCtivity" Messages
Miine | 4] <5 <&l <71 <8] <3 <idr =ity
t Group | ;_J
1 i 3 S S S S SR - B B I
= IR RIS N R R G R
i3 ST LT IIyINCCIIfTIT IR IS
) 26] 27] 28 T30 317732 3377
5 T4 35 360 371 13T 39 40 | 4T
[T ¢ T2 a3 &4 a5[ 774 T I
—— - dm e —
WOTES: Line No. Used| Shelf Group| Shelf Group
In C-Field AB cn
1. Tne Line Group (l1-6) 1is given (1n Messages Channel tNo. Cnannel lo.
cinary) by bits Tl to C3. (Cl 1s the
mest significant bit and will Dbe T —--
received at cthe Diyital Interface 36 10 58
first.) 37 34 32
38 22wt Toer
2. A "one" ("ones") 1ln any of bits C4 to 39 46w 94 en
Cll 1ndicates (1indicate) the "active" 40 1 59
state for the line number(s) given by 41 35 33
the element(s) in this taple that is 42 21 I T
(are) at the intersection(s) of the 43 47+ 35
row corresponding to the Line Group 44 12 60
specified 1n bits Cl to C3 and the
column(s) corresponding to the bit(s) 45 36 34
(C4 to Cll) having a "one"™ ("ones") 46 24> 72&6
1n it (them). 47 48> 96
_Table 6 - Line No./Shelf Group
C.annel o, Assignmnents for Mode II
* These channels may be used for coin or
Line No, Used Shelf Group Shelf Group D4 special service,
In C-Field AB CD
Messayes Channel tlio. Channel lo. ** These channels are not used when the
- preceding numper cnannel is used for
coin or D4 speclial services.
0 1 49
1 25 73 Maintenance Field
2 13 61
3 37 85 1.%50 Tne M-fiald (F13. %) 1s used to
4 2 50 control channel and distribution pair
5 26 74 (drop) testing, The A data 1link M-field
6 14 62 carries information for all shelves.
7 38 86 Specification of the messages sent over the
8 3 51 M-field and their timing requirements are
9 27 75 discussed 1n 2.21.
10 15 63
11 39 87 Alarm Field
12 4 52
1 28 76 1.51 The A-field is used to transmi: or
14 16 64 receive alarm information or system
15 40 88 control commands; the A data 1link A-field
16 5 53 carries these for all shelves, The A-field
17 29 77 is used to send one 2-bit message during
18 17+ 65* each data 1link frame. Since the system
19 41 B9 requires more alarm messages than is
20 6 54 possible with only two bits, an alarm data
21 30 78 link frame, which consists of either
22 18e 66" thirteen or sixteen consecutive data link
23 42 9o e frames, as described below, 1s created.
24 7 5%
25 31 79 1.52 The alarm data link frame leaving the
26 19+ 67* ODCLU will always consist of sixteen
27 43 91# consecutive data link %rames independent of
28 8 56 the type of ACU i1nstalled in the RT.
29 32 80
30 20+ 68nt 1.53 Alarm data link framing is identified
31 44 g2ee by the framing alarm messaje that
312 3 57 consists of both alarm field bits equal o
33 33 3l "cne". The alarm data link
34 21" 60" frame permits assignment of messages o
33 45¢ ; 33+ specified alarm conditicns st system
sEITion 1t
Page 3



zontrol commands. The wvar:idas  forrmats  of
the alarm Gata link frame and specification
Gi LOE saeS3agEs seni .3z otne  hell2ld ire
defined.

Protection Line Switch Field

1.54 The S-field [[EIT—357] 1S used to

control tne switching of tne
protection DS-1 link. The A data link 8-
f1213d carries informart:ion for all snelves,
Specification of the messages sent over the
S-field and ¢tne:ir timing ra2quirements are
defined.

2. FUNCTIONAL DESCRIPTICN

2.0l To accomplish its purpocse the DCLU
performs the following functions:

(a) Converts Tl line data format to S5ESS
1nternal data and control line
fornats

(b) Provides data concentration
(c) Detects line signals
implements

(d) Monitors alarms and
maintenance exercises.

2.02 These functions are described in the

paragraphs that follow. The
discuyssions in some instances make
reference to SD-5D202-01 Block Diagram
1 and 2, (BD1l and BD2). In referring to
these olock diagrams note that the DCLU
makes use of 20 SDFIs rather than 30 as
discussed in previous paragraphs. Ten
additional SDFIs can be added with the
pCLU~-SUPP - SD203-01.

T1/DS1 SESS FORMAT COWVERSIONW

A. Unipolar/Bipolar and Tl Line Format

2.03 The S5LC-96 performs a framing
operation and a unipolar to bipolar
conversion. The Tl line «carries a 1.5344
lib/s data stream which 1s formatted into a
24-time slot (8-bit per time slot) channel
frame occuring at an B8-Kilz rate., This
digital stream passes via a DSX-1 cross-
connect to connector J2, as shown in BDl.
In Mode Il operation, two Tl lines and the
protection line come from each SLC-96 RT,
In the present configuration the DCLU is
capable of handling Six SLC-96 RTs
operating 1n Mode II. Thrae are handled by
DCLU shelf 0 whilea the other three are
handled by shelf 1. A Tl line consists of
two twisted pairs of wires.
B. Tl Line Format to 5ESS Format
Conversion

2.04 <cach SDF! analyses the Tl line format

seri1al opit stream. It syncs on to
the line timing established by the F-bits
(framing oits) and reframes the data stream

SLCTION I1I
sige 10

1nto tWo  l2-tive 3135t R A
siotj, 4-Mo,s data streams.
2.05 Each data sirear joes uut o a

separate lead c¢f zn 2178, ©°
tnese leads feeds Daza ux § vii cne [ ,
wWhi.2 tne other iead f2eds Ta%t: tox Lo
the other IPIDB.

C. Timing and Sync/Send and Receive

2.06 Timing and sync signals ar2 tazen
from the Data Mux via the IPIIB, The
IPIDB comprises:
(3a) Time slot data out to Data Mux=s
(o) 4-MHZ clock
{c) 8=KHz sync
(d) Time slot data in from Data Muxes.

D. Failure Operation

2.07 By switching %o the protectinn line,

software can take any SDFI out of
service without taking any custoner out of
service.

E. BD2

2.08 Equipment shown on BD2 oparates

identically as that o»n BDl. Thus,
six RTs are handled via SDFls. In the
event of a failure of either Data Mux, tne
other takes over via the buses from the
other shelf. The 50-lead bundles
interconnecting control Muxes provide the
‘necessary control to effect shutdown of one
Service Group and allowing the other ¢to
take over the full load.

CONCEMTRATION

A. Mode ! versus Mode Il

2.09 As mentioned in Section II, 2.10, the

facts determining whether the DCLU
operates in Mode I or Mode II 1s the
physical makeup of the SLC-96-RT. Fig. 1
showed a schematic representation of a
typical Mode Il designed SIC-96. Table 7
shows a typical G3LC-96 Mode I1I snelf
arrangement.

2.10 A SLC-96 RT channel bank consists of

four shelves that are referred to as
the A, B, C, D shelves. Each shelf
contains 12 slots for channel unit plug-ins
and additional slots for common equipment
plug-ins. This 96-channel bank is made up
of upper and lower Shelf groups of 43
channels each (24 slots), callied shelf
group CD and shelf group AB, respectively.
Aside from certain common maintenance
functions, the protection T1 line, ¢the
ringing generator, and tne powering
equipment, shelf group AB and shelf group
CD cperate independently cf each other.
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* For Mode II, single circult plug=-ins may only be used 1n tne cnhannel unit positinns o2 the
right of the double b»par; tne star (*) indicates the channel unit number that should be
as$slgned a tilne slot when so utilized.

2,11 ™Mode I refers to a nonconcentrated - i

shelf group that 15 served by two CZALL AND COHTROL SIGMALING DETECTIOU
primary T1 lines. Each of the two shelves
1n the shelf group 1s served by a dedicated
Tl line having the same designation (A, B,
C, or D) as the shelf 1t serves. For 2 ! :
example, if shelf group AB is operating 1in gnit (CU) ~types 1nstalled, For all modes
Mode I, its A shelf is served by tne & Tl the signaling chgnnel bit patterns are sent
line and 1ts B shelf by the B Tl line. If ;° a“g ‘ece‘x?d from the DCLU ”hif“ 59‘9?‘5
all 12 slots of a shelf are filled with fan B sub-channels used 3 convey
dual circuit channel units, the 24 time infornation.
slots on the Tl line associated with that L
shelf are fully utilized. Single circuit 2.14 In addition, controlling a MODE I1
channel units may be substituted for dual system requires sending and receiving

: : specified messages in the C-field of the
clrcult cnannel units with no restrictions, .
DOL that is carried on the DS-1 link over

2.13 Call control of individual ~ustomer
channels depends Japon nrodes cf
operation of the SLC-96 and <ae Channel

Hcwever, for each single circuit channel which the customer will be served. See
unit that replaces a dual circuit unit, one 1.43 through 1.49. The 2CLU/SLC-96
tine slot on the Tl line will be unused. interaction follnws a prescribed protocol.
The only call control 1nfornation not sent
2.12 Mode II refers to a shelf group that over the served DS-1 link 1S alarm
uses a digital «concentrator and is information indicating +hat it 1s out of
connected to the DCLU by one primary Tl service. This alarm information is sent
line. The A Tl 1line 1is used for shelf over the DDL A-data Link, See Section :
group AB and the C Tl line for shelf group 2.01. The discussion that follows applies
Cco. A maximum of 24 dual single party or to SLC-96 single party CU's only.
multiparty channel units may be plugged
1nto the channel wunit slots in a shelf A. OFF-HOOK/Dial Tone Call Origination
Jroup, resulting in 48 lines competing for
the 24 Tl time slots, or 2:1 concentration, 2.15 During on-hook conditions for Mode Il
Although either dual or single circuit operation, the customer loop pair
channel wunits can be used, only the dual between the subscriber's set and SLI-96 nas
circuit types are concentrated. The normal battery feed. When a subscriber
concentration ratio remains at 2:1 aven if joes off-hook, the SLC-96 and the DCLU
single circuit channel units are interact via a prescribed protocol as
substituted for dual circuit ones since follows:
each single circuit channel unit displaces
one dual channel unit and takes away one Tl (a) The SLC-96 CU detects the change 1in
time slot. In order to maintain sufficient the loop current.
traffic capacity, a minimun of 16 time
slots on eacn Tl line must be available for {b) When a cailing customer 3oces sfi-nook
concentrated traffic. Hence, a maximum of a single activity message identifying
8 single circuit channel units may be the calling customer is sent by the SLC-
assigned to a shelf group. Furthermore, in 96 RT to the DCLU over the C-field of the

Mode II, Coin or D4 special service plug- DDL. m

ins may be used only in the four rightmost
channel unit slots on each shelf (see (c) The DCLU responds by assigning a time

m. slot to the customer line via SESS

software and tnhe DDL C-field. See Table
En



R R AV S

3) Afrar 3L2-3%6 rscsz.ves tne assigavens

message, 1T en%ers 3 looping mode to
verity transmission over the assljned
DS-1 TiTe 5102, Successful resulc:s

conclade the origination protocol.

2,16 Once an origination has peen
reported, the following occurs:

(a) D1al tone i{s sent from the 3ESS over
the DOS~l time slot associated with
the orx;xnatxn; customer.,

(o) After receiving dial tone, the

orijinatinj customer inputs address
digits. Dial pulse digits are encoded by
SLT-96 as changes between off-hook and
on-hook of the A signaling bit associated
with ¢n 3ssigned DS-1 time sliot, and
dial pulsing will be received by the DCLU
over this bit.

B. Call thru-put Terminating on RT

2.17 The addressing digits are interpreted

Dby tne 5LSS and :ne destination path
1s aetermined. For a call terminating on
tne SLC-96 RT, the SLC-96/DCLU 1interaction
protocol proceeds as follows:

{4) The RT connects the DS-1 time slot
assignment by means of the trunk
assign DDL message from <the SESS DCLU.

(o) Upon receiving the message the RT

enters a PCM looping mode for the
specified DS-1 time slot. Successful
completion of this loop test causes the
RT to cut through the called party to the
assigned DS-1 time slot and to so inform
the SESS via the DCLU.

€. Ringing and Ring Trip

2.13 Once a DS-1 time slot assignment has

been made the remaining SLC-96/DCLU
protocol for controlling a terminating call
are as follows:

(a) The ringing cycle at the RT is
controlled by alternating the A/B
Signaling bit patterns sent from the DCLU
between the ringinyg and the idle patterns
at the times necessary to produce the
desired ringing code. The ringing
generator 1s located at the RT. Wwhen the
RT called party CU recognizes the ringing
pattern (A=l,B=1/0), it responds by
applying the -R ringing to the loop. See
[T3tTe_2.] The RT switch hook detector
output becomes disabled during ringing.

(b)) ihen the RT called party CU dJdetects

an off-nook it trips ringing.
Snortly tnereafter, the signaling bit
pattern received by the DCLU from the CU
being rung will change from on-hook to
off-hook, Once this off-hook signaling
bit pattern has been received by the
DCLU, the rinying signaling bit pattern
13 no longer sent from the DCLU.

D. Cn-Hook and Time 3ict De-2ass.an

2.19 Zall t:erminat.ion .

observinyg the change
21t pattern (from off-n
Termination protccol proce

u

{2) wWhichever party nang

customer loop curren
threshold value, Th:s
signaling Dbit pattern wr:
the SESS.

(b) The on-hook signalinj bit patter
(A=0,B8=0) is sent from tne RT 2 o-
DCLU.

(<) A trunk de-assign message is sanrt =3

the RT from tne OJCLU/SESS. ThLs
nessage contains the O0S-1 tive SRR
number to bDe de-assijned and tae i1avalid
line number (Hex 63) wused as the de-
assi13n code.

DCLU MAINTENANCE

2.20 Basically, DCLU maintenance consiscs
of monitoring the SLC-96 RT and
itself. Regular self-diagnostic tasts,
called exercises, are performed under SESS
scftware direction. In addition, any
faults detected are reported via alarms.

2.21 The DCLU
include:

maintenance funcctions

(a) Monitoring by means of exercises
(b) Fault reporting by means of alarms

(¢) Loop testing via metallic paiz/DDL,
M-field

(d) Protection line switching.

A. Derived Data Link and Self Diagnostics

2.22 The majority of SLC=-96/RT maintenance

information is carried as messages in
the various fields of <the DDL. DCLU
maintenance is implenented by self-
monitoring, by means of exercises provided
via SESS software on SDFI firmware.
Controlled diagnostic capabilities are also
provided to further ensure correct circuit
operation and to check on automatic error-
detecting circuits.

2.23 Most of the maintenance messages are
carried by the A, DS1 link, DDL
field. However, other fields also
perform maintenance. The DDL fields are
described as follows:
{a) "C"-field (Fiq. 5) provides a "no-
alarm"™ message and the looping test
message once every 2.3 seconds, 1f
either message 1is not received in time,
an alarm message is sent to SMPU via
DCLU.



DOL Alz2rm Data Link "A"-f1el3 Format
consists of 12 or 16 consecutive DDLs

(3)

and lasts 144 s, Mdassajes ire

communricated Vvia two message 21ts 1n tae

"an-field. T

2.24 Alarm messayes are recelved from or
sent t> tne OXLUY as specific valiues
of tnhe two a.arm f121d bits Al and A2 (see
Table &) . These D1ts take the values of:
"1,1" for tne fraring message, "0,0" for an
active alarm cond.ition, and "0,1" for an
1nactive alarnm condition, (Only the
framiny, major alarm, and four snelf alarm
messajes are received from tne RT over the
UDL A-field (7able 5j.)
Taole 3
Alarm Cata Link Format Wwith a DCLU
Alarmn Biz; 31t s a
liessaje Al ‘ A2 gssaze
to., I
1 1 1 Framing
2 0 1 tlot Used
3 0 1 tiot Used
4 0 1 tlot Used
5 0 1l or 0 Major Alarm
6 0 1 liot Used
7 0 1 liot Used
8 0 1 or 0 A Shelf Alarm
9 0 1 or © B Shelf Alarnm
10 0 1l or 0 C Shelf Alarm
11 0 l or 0 D Shelf Alarm
12 4] 1 ot Used
13 0 1 llot Used
14 0 1 Hot Used
15 0 1 tlot Used
16 0 1 tlot Used

1. B1t value are as they appear on DS-l
links.

2. The alarm state is active when bit A2
15 a zero.

3. Tne alarm messajes indicated as being
"Not Used" will not be received from
the 1nterface i1n the active state.

4. Tne transmittal of the active state
t2 the 1nterface for tnhe messages
indicated as being Mlot Used" will
nave no effect on the RT.

ine major alarm i
tnat 3 tajor alarr conditicn
A n3jor alarm condizion is defi-e
< 57at2 cuaaracterizsd
t0 subscribers served
£ greug.

nessage

oy

There ar=2

four shelf alarm =e
eacn 4

ccrresponding T a
(A, B, C, or ) to indicate
alarm condizion exists,
condition iefined a3s 2
state characterized oy 3 10ss cneracs
integrity for a shelf. @when a majnar
1s also present, tne shelf alarm 1nd:
tae location of tne major  slart
condition.
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2.28

One =f
received

Alarm RC"

the
from
message in
Figure 5. Receipt
1adicates that channel
cannot be performed.

that carn
15 <he
M-field,
this mnessag
drecp testin

messases
tne RT
the
of
and

"
Te
S

W otr

QD et

2,29 The DCLU diagnostics
Control Mux/Data Mux group
individual SOFIs, The purpose is
determine whether a service group

particular SOFI 1s faulty,

exercises each
and
to

or a

B. Maintenance Communication Protocol

2.30 Maintenance communications between
the SMPU and tne DCLU takes place by
way of a specific protocol/data l:nk fcrmaz
called PICB-A.

2,31 Thus, the SMPU can demand that an
exercise bpe done on a certain SDFI by
writing to that SDFI via the Control Mux
PICB-B and receiving a reply to confirm
receipt. The SDFI firmware implements the
demanded exercise and writes results in
registers, To these, the SMPU sends a
write order to read the results; and the

write reply brings back the report.

2.32 One vehicle for error reporting is
the all-secems-well (ASW) field of the
reply word. See Table 9, This table

presents code versus error conditions being

reported. Note that Order Messages signify
read and write commands as well as
respective replies.
Table 9
All-Seems-Well (ASW) Code/Error Assignments
ASW2 ASW 1 ASWO ERROR
0 0 0 Addressing Error
0 0 1 Parity Error
on Order Message
0 1 0 All Seems Well
0 1 1 Bad start code
on Order Messaae




. Faults and aAlarms

2.33 Various circuilts throughout tne DCLU
MONILOL the 14 1ife i1Jput ana output
for faults and errors. In addition,
maintenance 1s performed both internally
and externally. Devices in the circult
Packs are self cnecked as well as the line
timing, sync, and data. Faults or errors
will produce the following alarm reports to
SMPU:

(a) Red Alarm -~ Indicates that the SDFIs
cannot freme up on the iacoming

signal from tne RT,.

(b) Major Alarm - A Major Alarm will be

sent if the line error rate crosses
the lE-3 threshold.

(c) Minor Alarm - A Minor Alarm will be
sent 1f the line error rate crosses
the 1E-6 threshold.

(d) Protection Switching - Fast error

rate processing algorithms will send
an alaxm i1f the line error rate crosses
the 1lE-4, 1E-5, or lE-6 thresholds, but

only 1f enable by the SMPU.
loss-of-frame 1indicator is
the lE-4 message location.

Also, a fast
provided in

(e) Loss-of-IPIDB-Clock Alarm - A loss of

both ~incoming IPIDB clocks from the
Sl1PU will result in the SDF1s
automatically going into a looped state
which will generate a message to the
SMPU.

(f) Loss-of-DDL Alarm - If the Fs framing

pattern recelved from the RT is lost,
or if the framing pattern is continuously
received without any data fields, this
alarm will be sent to the SMPU.

The total
slips is

number of
constantly

(g) Slip counts -
controlled

monitored and reported if major or minor

thresholds are crossed.

(h) Change of Frame-Alignment (COFA)
counts - The total number of times

the SDFIs changes frame alignment is

constantly monitored and reported.

(1) Errored Seconds Alarm - A count of

the number of seconds which contains
one or more line errors is kept and

reported if
threshold,

the total crosses a certain

(3) Qut-of-Frame (OOF) Count - A count of
the number of OOF conditions (Loss of

Frame Alignment Signal [FAS}) is kept.
No threshold 1s used.

D. Loop and Channel Unit Tests

2.34 A metallic test pair from the SLC-96

CO (or 5ESS) to RT provides metallic
access to the customer loop (MC Loop Test
System) . Messages sent to and received
from the DDL "M"-field permit metal pair-
to-customer loop connection: also, they
allow RT CU test.

2.35 Afce 95 =7
prot S are
performed. al, a
jisconnect sting
system causes the DDL "M" field protocol =>
cease, unless errors or faults are Jetec:ed
at either the RT or DCLU. In either aven-,
a DODL alarm =xessage is formatzad -2y 353S
software,
E. Protection Switching
2,36 Protection line switching can be

initiated from either the DCLU or --e
RT. The parameter monitored by DCLU nas

been mentioned and others are monitared by
SLC-96, It takes 9 ms or one Jdata linak
frame to transmit a protection line

switching message. However, it takes three

consecutive identical messages f3r actizn
t> be taken, A line switch takes 30 =s =5
complete. protection switching 1is an

optional feature.

3. SCHEMATIC DISCUSSION

INTRODUCTION
3.01 The descriptions that follow refer to
S§D-50202-01, FS1/FS2 and BD1/BD2.
The mnemonics are translated whenever ‘they
are mentioned; descriptions are to the
details shown in the SD. However, for a

fuller circuit pack understanding; at
times, reference is made to circuit or
devices details not shown. These are kept

to a minimum.

POWER START PACK (CP SN346)
3.02 The SN346 is a circuit pack required
for operation of the power converters
that are found on each SDFI. Each SDFI
contains its own power converter. The
power start pack prevents the DCLU from
powering up when the -48 volt supply 1s
first applied. This 1is done to prevent
current surges when the SESS is powered up.
To turn on power the front switch is turned
on. Once power 1is on, power cannot be

turned off, even though circuit packs may
be replaced. A red LED indicator lights up
when the DCLU is shut off. One lead is

distributed to the SDFI's to turn power on
while one lead enters the power start pack
to indicate that power is on.
3.03 Each shelf of SDFI's has its own
POWER START PACK and its own
-4.8 Volt feeder. See paragraph 4.0S. The
-48V power is available to all SDFIs, and
the power start pack in service group 0
(shelf 0) by the 1lead identified by
mnemonics -48VA and <-48VARTHN. See FsS1
(sheet B#lAA). Service group 1 (shelf 1)
is served by -48VB and -48VBRTN, See FS2
(sheet B#2AA). After the power start pack
switch is depressed, the power path to all
SOFIs is completed via OSTART (FSl) and
1LSTART (FS2). The SDF! power-on leads are
identified as follows: OPWRON (FS1) and
1PWRON (FS52). Successful power application
causes the Power Start red LED to
extinguish. Power interruption and re-
application causes the red LED to re-light.



SQUALIZER CIRCUIT PACK (TP 2.5-219)

3.4 Trne zgualizer ;s 3 circuit pack tna:s
ensures tnat the cnaracteristics of
signals between the X' LY and d:ji1tal <cross

connect bay remailn essentlally unchanged.
Tne equalizer 1s equipped according to the
distance the DCLU 1s located f£from tne

digyital cross connect bay. One egualizer

in the OCLU provides cqual:ization for all
of the SDFIs eguipped i1n one OCLU service
group.
3.05 The equalizer CP contains 15 passive
equalizers , therefore no power is
required. Each DS1 signal lz2aving an SDFI
must 3O through an egualizer. Tne lengtn
of tne caple Dbetween the DSX-1 cross
connact and the DOCLU determines which
eyualizer code to use. See Taple 10.
TABLE 10
EQUALIZEK CABLE
COLE LENGTH
(FEET)
SN215 0-133
SN216 133-267
SN217 267-400
sn218 400-533
SN219 533-655
3.06 In FS1 sheet B#lAA, the SDFI 00-09
outputs (equalizer OTICEQU 1inputs)
are identified by the mnemonics O0T10! (00~
09) and 07T10P(00-09) which translate as
follows:
¢ Service Group 0, output, T1 negative
for SDFIs 00 through 09, and
e Service Group 0, Tl output, Dpositive
for SDFIs 00 through 09.
The ten equalizer outputs to DSX-1 cross

connect connector J2 are identified by the
mnemonics OT1OR(00-09)A and 07T10T(00-09)A
wnich translate as follows:

® Service Group 0, output ring of
equalizer for DFI's 00 through 09, and

Service Group O, output tip
equalizer for DFI's 00 through 09,

of

3.07 the SOFI!

1T1CEQU

mnemonics

15-24
inputs)

1T10U(15-24)

In FS2 sheet B#ZAA,
outputs (equalizer

are identified by

and 1T10P (15-24) which correspond to
Service Croup 1. The ten equalizer outputs
to the DSX-l cross connect connector J4 are
identified by the mnemonics 1T10R(15-24)A

and 1T10T (15-24)A which correspond to
Service Group 1. Hotice that for both
shelves the SDFI mnemonic number is the
sane as tne SDFI number on the DCLU e.g.
OT10P08 and OT10H08 go to SDFI mnemonics 8
etc.

SLwaatuie wa

SOFI (CP ANNG)
3.08 In tne d:scussion “nact £o1ilows
referaence 15 made to 32-S2.°7-70
FS1/BDl and FS2/BD2. In referring £2 znece
documents, note that in 1%s presen-
confijuration the OCOCILU mases us=2 o0f 2¢
SOFIs rather *than 30 as discussad )
brevious P3Ir3jraphs, Howevar,
functionality 1s not affected.
3.09 As described in Section [ 2.70 =zne
SLC-96 output on the Tl line 15 a
1.544-Mb/s, bipolar bit stream,. I+ s
formatted 1nto a3 24-time slo: (3-bits per
t.ne slce) cnannre.l fram= whicn lascts
125 usec, thus recdrring at an B-¥Hz razs.
3.10 Referring to the BDl sheet Hl, TIL
data enters and leaves the OCLY bty
w3y of the DSX-1 <Cross CZonnecs lable
Connector, J1; and Equalizer, Symbol ‘lo. 2
irom wnence 20 lines are distributed a~ony
10 SDFIs (symbols lio 3-15)., Refarring %o
SD FS1 sneets B#lAA, $1AB and #1AF; thesa

communication lines are identified by
mnemonics OT10H{(00-09) and O0T10P(00-09;.
The mnemonic translation is: shelf 0, T1
1nput (i lead) and (P lead) for SDFIs 00-
29. The Tl i1nput to SDFIO00 1s identified
by mnemonics OT1IR(00) and O0T1IT(00) wn:ich
translates into: Service Group 0, input
Ring (P lead) and Tip (M lead),
respectively,

L=

NOTE: In the subsequent discussion
reqarding SDFIs, reference will be made to
0GDFI00 symbol No 3 on SD Sheet B#lAA only,
because all SDFIs operate identically and
thier lead mnemonics are distinguished
solely by the trailing numbers.

3.11 Upon entry into the SDFI the T1 data
stream undergoes a format conversion
so that the SDFI outputs two, 32-time slot,

4-Mb/s data streams. These are passed on
to the Data Muxes via IPIDBs, one stream
going to Data Mux O while the other going

to Data Mux 1.

3.12 Referring to BD1l observe that SDFI 00
nas four leads representing the
IPIDB. This bus bundles with the IPIDBs
fron the nine other SCFIs anj terminates
(40 leads) on Data Mux 0, Referring t»> SD
FS1l, the IPIDB to Data Mux O 1s identified

by the mnemonics:
(a) 0OOPBINOO - Service Group 0, Group
ODF1, Peripheral Bus Data in to Data

Mux 0 -one lead

(b) 00 (PBO,4MC,8KS)H00 - Service Group 0,
Group ODFI, Peripheral Data Bus out
of Data Mux 0, 4MHz Clock and 8KHz Sync-

three leads

Mote that "Group ODFI" indicates the the
wires do not cross shelf (Service Croup)
boundaries,



3.13 Referring again to B8D]1 note that

SDFIOU has leads representliny cthe
IPIDB 1 go1ng td> Data Mux 1 of -shelf 1.
Functionally tnese leads are identical with
those c¢f IPIDBO. On FS1, these are
1gentified py the mnemonics:

(a) 11PBIN16 - Service Group 1, Group
1DFI, Peripheral Bus data into Data
fux 1 -one lead

(b) 11(PB1l,4MC,8KS)N16 - Service Group 1

DFI, Group 1l Peripheral Data bus out
of Data Mux 1, 4-MHz Clock, and 8-KHz
Sync- three leads

Hote that "Group 1DFI" indicates that the
wires CLOSS shelf (Service Groups)
boundaries.

3.14 On BDl notice that there are five
leads <connecting SDFIO00 to Control
Mux 0, These represent the IPICB. The
five leads bundle with the IPICBs from
SOFIs 00-09 ¢to form the S50«lead Dbundle
snown. Referring to FS1 the IPICB
mnemonics are i1dentifled as follows:

(a) GO(C,0D,S)P00 - service Group 0, Side

0, burst clock, out control- data,
and select control for SDFIQ0 - three
leads

(b) 00(ID, NWIT)POO - Service Group 0,
Side 0, i1n control-data and interrupt
for SDFIO0 - two leads.

Note that "Side 0" indicates that the
wires Jo not cross shelf boundaries.

3.15 On BD1 notice that five IPICB leads

also go to Control Mux 1 of shelf 1
via a 50-lead bundle. This represents the
alternate bus feeding Control Mux 1 to
provide uninterrupted service should shelf
0 Control Mux O or Data !Mux 0 fail. On
FSl, the mnemonics are identified as
follows:

(a) 11{C,0D)P1l6 ~ Service Group 1, Side
1, Dburst clock and out control-data
for SDF116 - two leads

(b) 11SPlé - Service Group 1, Side 1,
select for SDFIl6 - one lead

(c) 111D0Pl6 - Service Group 1, Side 1, in
control-data for SDFIl6 - one lead

(d) 1INITP16 - Service Group 1, Side 1,
interrupt for SDFIl6 - one lead.

Note that "Side 1" indicates that the
wires cross shelf boundaries,

3.16 The remaining leads are identified as
follows:

{a) -48VB and -48 RTNB represent -48-volt
power from power bus "B",

{5) three ground leads,
(c) OSTART - siynal lead from Power Start

Circult Pack that starts the Power
converters i1n the SDFIs.

SLITION I
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3.17 The 494A 1s a dc-to-dc power

converter (-48 volts to «3vsizs) for
the Control Multiplexer and tne D2%3
Multiplexer Circuit Packs. Eacn SDFI has
its own power converter, The -48-volr
power entering the 494A is ident;ified by
the mnemonics: -48VB and -48RTIB as shown
on FS1 and <-48VA and -48RTHNA g=r FS2.
These translate as follows: -48-volt 7CLU
power input bus A for shelf 0, =43 voir
power bus return for bus A shelf 0; and tnhe
same for bus B of shelf 1.

3.18 The Power Unit (PU) converts -48

volts to +5 volts and distributes the
latter to the Data Mux and the Contrsl ™Mux,
In FS1 the +5-volt power mnemonic 1s +3V%
signifying +5 wvolts power for shelf 2,
while in FS2 this mnemonic is identified as
+5V1 for shelf 1. 1In both BDl and BD2 this
is represented as POWER which is a hus to
which each circuit pack connects by means
cf two leads. 1tNotice in BDl and BD2 :na:
the power bus at the Data Mux lead s
tapped by the SENSE line. Thls s
identified by the mnemonic +SV0 in FS1 and
+5V1l in FS2. Tnis line provides a means of
measuring (sensing) the voltage at the Data
Mux and causing the PU to maintain correct
voltage at the Data Mux via power bus +5V0
or +5V1 as applicable, This compensates
for the voltage drop in the bus and leads
between the PU and the Data Mux.

3.19 If either the Control Mux or Data Mux

should fail, the SESS software
determines this and illuminates a warning
lanp on the PU. The software commands the
Control ttux of the opposite shelf (that is
the one without the failure) to act as a
switch-closer to light this lamp. Thus, on
BDl the lead "to Control Mux of Shelf 1" is
the switch lead, while the lead "+5V P.U.on
Shelf 1" is the power lead., 1If any of the
aforementioned CPs on shelf 1 fail, the
software causes the shelf 1 Control Mux to
act as a closed switch; and the +5 volts
will 1light the 1lamp on shelf 0 PU. The
same applies to shelf 1 PU whose switch is
shelf 0 Control Mux and whose power to
light its lamp comes from shelf 0 PU.

3.20 In FS1, lead identified by mnemonic

00S1l, translates to "“out-of-service
lamp, shelf 1" and is the shelf 1 Control
Mux switch lead. The lead identified by
mnemonic +5V1 is the power lead from shelf
1 PU. Thus the lamp on shelf 0 PU has the
capability to light. The same applies to
FS2 except shelf 0 Control Mux provides
switching, and shelf 0 PU provides power to
light shelf 1 PU lamp.

3.21 In BD1l the OPU leads marked PROGRAM

act to tell the PU how much maximum
power it should supply to the load CpPs. If
the max power 1s exceeded, the PU shuts
down, In FS1 <the program leads are
identified by the mnemonic 0PROC(1l,2) which
translates to "Service Group 0, Power Unit
current program resistors (1 and 2)". A
resistor in each CP acts as a programmable
current threshold which causes S5ESS
software to snut down the PU, 1f excessive
current flows. On FS2, tnhne same discussion



CD-5D202-01 -

applies t2 1%s P. anéd +*he mnemcnic 1S

1PROG(1,2).

DATA MUX (URl2l)

3.22 On snelf 0 Data Mux O orovides
concentration for ail SDFIs. <Cacn

SDFI connects to tne Data Mux O wvia four

leads which go o make up tne two, 40-lead
oundlies going to> Data Mux 0, snelf O. The
S4~1lcad bundles between Data Mux O and
Control Mux O represents tne necessary
control 1interface. Tne POWER, SLHNSE and
PROCRAM leads have been discussed in
paragraphs 3.18 through 3.21.
3.23 conditions tne SDFls
slot, 4 Mb/s outputs
are sent to both Data Muxes. See FS1
(sheet B#lAD). At the same time, Data
Mux 0 outputs go to all SDFIs as shown.
The mnemonics involved are: 00PBIN 00-09
for shelf 0 SDFIs and 00PBIN 16-25 for
shelf 1 SDFIs. Each lead comprises one of
tne four IPIDE leads 1aterconnecting each
SDFI1 to Data Mux O.

normal
00-09, 32-t1me

Under

3.24 The other three IPIDB leads are
identified as follows:
(a) From shelf 0: 00(PBO, 4MC, 8KS)NMN,00-
09 - tnree leads,
(b) From shelf 1l: 00(PBO, 4MC, B8KS)N,1lé6-

25 - three leads.
See section II 3,12 and 3.13.
3.25 The Control Mux O sends the Data Mux
0 a seven-bit data word which assigns
an SDFI to a tine slot, The leads
implementing this are identified as
follows:

{(a) Transmit: AXMXCT(0=5) and AXMXCTP

which translate i1nto PIDB-A transmit
Mux control bits 0-5 (bits 0-4 give the
SDFI address and bit 5 i1ndicates active
or idle state of the time slot); bit 6(P)

gives even parity to protect control
leads - seven leads.
(D) Receive: ARMXCT(0-5) and ARMXCTP

wnich translate the same as that for
transmit except they apply to the receive
direction - seven leads.

The PIDB-B leads are functionally identical
and are as follows: BXMCT(0-5), BXMCTP,

BRIXCT({0-5), and BRMXCTE.

3.26 The Control Mux 0 receives a lé6-bit
word via PICB-A from SMPU and 5ESS
software to assign a givenm SDFI to a

particular time slot. This information is
communicated to the Data Mux 0 via the 54-
lead bundle discussad, and it is updated at
a 256KHz/s rate. See 0256CK1l on FS1 (snheet
B#lAC). Serial data transfer 1s clocked at
4MHz/s. See 04MCLK on FS1 (sheet B#1AC).
3.27 Table 11 identifies the leads which
provide Data Mux 0 control for read,
write, sync and clocking as well as
maintenance. The table applies to Data Mux
L except tnat Service Group 0 becomes 1.

ISSUE 2A - SECTINN II

TA
>ata Mux 9 Cont
Maencnl

Mnemonic

ORAMSYNC !Mux O
Ram refresh

ORDPULSE
Sarity checker

ORDDATA 32X8
Control Mux O
RAM

JWRPULSE
distribute
Jrder

OWRPULSE
command

0SIDESEL
Cata Mux 0

OPIDBSEL
PIDB-B from
Mux 0 or 1

ODESTA
maintenance

ODSTRST
reset

CA ADRPER
parity error

O0ASU
ODF ILP
command
OCLEAR
3.28 On FS1 (sheet
to and comi
comprise the four
Data Mux O to the

PIDB comprises four

sSLE 11
rol and M:z:intenance
¢cs ldentity

Service GCroup 9
Command to read

Service Group 0
Command to read

Service Croup 0
Command to write word
to Data Mux O

Serv:ice Group 0
Frepare distribute

service Group 0
Command to selact

Service Group 0
Selects PIDB-A
or Data

Service Group 0
Address select for

Service Group 0
Addressed register
Service Group C
PIDB-A address

Service Group 0
All seems well
maintenance

Service Group 0
PCM(SDF1) Loop back

Service Group 0
in Clears parity Check
device in Data Mux 0

B#1AD)
ng from the

PIDBs
5ESS TSIU side 0,

the leads

by the following generalized mnemonics:

(a) (00,01) (A,B)

4Mb/s data out negative lead

() (00,01) (A,B)

4Mb/s data out positive lead

(¢) (00,01) (A,B)
negative lead

(d) (00,01) (A,B)
positive lead

(e) (00,01)

negative lead

(£) (00,01)
positive lead

(A,B)

(A,B)

PBON -+ 32-time slot,
PBOP -~ 32-time slot,
4MCN - 4 MHz clock
4MCP - 4 MHz clock
BKSN - 8KHz sync
BKSP - BKHz sync

SETTION

Page

going
CONM  CKT
interconnecting
Each
leads and is identified



{3) (00,01; (A,B) P2I4 =~ 32-z:me slot,
4Mh/s Sa%3 n negative lesd

(n) (00,01) (A,B) PBIP =~ 32-time slot
4Moss data i1n positive lead.

The four Data Mux 0 PIDBs are identified as

follows:
{3) PIDB-AOQ: 00APBIP,00APBIU, N0APBON,
00APBOP, O0O0A4MCN, OOA4MCP, OOABKSH
OOABKs ¥
(b) PIDB-BO: 00BPBIP, OOBPBIN, OOBPBOU,
00BPBOP, 00B4MCP, OOB4MCN, 00BBKSU
00BsKSP
(c) PIDB-Al: OlAPBIP, OlAPBIN, OlAPBOP,
QLAPBOL, ClA4MCH, OladMCp, ClAgxsH,
0lABKSP
(3) PIDB-B!: 0O1BPBIP, cl1BPB1IN, 01BPBO,
01BPBOP, O01B4MCHN, O0lB4MCP, OLB8KSM,
01B8KSP.
Those leads going to make up Data Mux 1

PIDBs have the same mnemonics except that
they are preceded by Service Group 1 rather
than 0 (ie, 10,11 vs 00,01)

3.29 The remaining Data Mux 0 leads are
those going to and coming from the
Digital Carrier Line Unit Supplement
Circuit as well as various grounds. See
FS1 (sheet B#1AC). The supplement circuit
connections are not active in the present
configuration but allow for expansion to 30
DFIs (ie, CPs 10-14 and 25-29). The
mnemonics have the same function as those
mentioned in Section II 3.24 and 3.25.
Notice, however that the mnemonic numbers
going to SD¥I, 25-29 are one higher e.g.,
01SP26 goes to SDFI 25. Likewise, Data Mux
1 connections and mnemonics are defined the
same as for Data Mux 0.

COUTROL MUX (UN 120)

3.30 On snelf 0 Control Mux 0 provides the
required concentration control and
maintenance control for Data Mux 0 and
SDFIs 00-09. See BD1l. The SDFIs connect
to the Control Mux 0 via five leads each
which form the 50-lead bundle shown. Each
S5-lead connection represents an IPICB as
described in Section Il 1,32, Besides
these SDFIs, Control Mux O provides control
for SDFIs 14-25 via S5-lead IPICBs forming
the 50-lead bundle coming from shelf 1,

See BDl. The 00S, POWER and PROGRAM leads
have been discussed in Section II 3.18 and
3.21,

3.31 On FS1l, sheet B#lAT a typical 5-lead

IPICB 1is identified by the following

generalized mnemonics:

(a) 00(ID,UINT)H/P 00-09 - Service Group
0 Side 0, control data in from SDFls
00-09, and 1i1nterrupt - 2 leads
(b) 00(C,0D,S)u/P 00-09 - Service Group
0, side 0, control data out to SDFIs
00-09, burst clock,select - 3 leads.

lote that Side 0 1indicates that the leads
do not cross shelf boundaries.

SECTION
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on FS1,

sheet B#lAC tnhe <typical S5-lzaj
1P1C8  feedinz side 1 i3 7iven no vz
following generalized mnemonics:
(a) OLIDP 16-25 - Service Group 2, S1i2
i, control Zdata in from SOFIs l3-l4 -
1l lead
(b) OLNITP 16-25 - Service Group 0, Side
1, SDF! 15-24 1nterrupt - 1 lead
(c) 0l1(C, OD)P 16-25 - Service Group 7,
Side 1, burst clock and control data
out to SDFI 15-24 - 2 leads
(d) 01SP 16-25 - Service Group 0, Side 1,
select to SDFIs 15-24 - 1 lead.
Hlote that Side 1l indicates that the leads
do cross shelf boundaries. Also note
that mnemonic numbers are one higher than
SDFI numbers,
3.32 Data Mux 0 control is effected via
the 54-lead bundle shown on BDl. 9n
FS1 these 1leads comprise the bundles
(bracketed) shown going to 1/10. See
Section 1I 3.26, 3.27 and for the
identification of each lead.
3.33 As discussed in Section II 3.29 the
DCLU Supplement Circuit provides for
expansion to ten more SDFIs. The
generalized IPICBs are identified as
follows:
(a) OOIDP 10-14 - Service Group 0, Side

0, control data in from SDFIs 10-14
5 leads one each per SDFI

(b) OONITP 10~14 - Service Group O, Side
0 interrupt S-leads one each per
SDF I

(¢) 00(C, OD, S)P 10-14 - Service GCroup
0, Side 0, burst clock, control data
out to SDFs 10-14, select - 15 leads 3

each per SDFI

(d) OlIDP 26-30 - Service Group 0, Side
1, control data in from SDFIs 25-29 -
5 leads one per each SDFI

(e) OLMITP 26-30 - Service Group 0,
Side 1, SDF!s 25-29 interrupt - 5

leads one each per SDFI

(f) 01(C, OD, S5) 26-30 - Service Group 0,

Side 1, burst clock, control data out
to SDFIs 25-29, select - 15 1leads three
each per SDFI.

Mux 1 shown on FS2, sheet B#2AC,
Service Group 0 becomes 1.

except

The interface between the Control Mux
and SMPU is effected by PICBs.
Control Mux 0 connects to SMPU 1 via PICB=-
A0, PICB-Al, PICB-B0 and PICB-Bl. All
interconnects pass through CONU CKT as
shown in FS1. Each PICB comprises five
leads, The PICB-AQ mnemonics are
identified as follows:

3.34

(a) OOACN - Service Group 0, Side 0, A-

bus, burst clock negative - one lead
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(b) OCACP - Serv:.ce Sroup C, Sic2 0, A-
bus, D4ISt CloCK positive - one lead

{2/ CUAIDN - 3erwvice Group 0, Si3e 0, A-
TJs, control data out nRgaIive - o0

l2ad

(3) UOAODP =~ Service Groupo J, Side $, A-
DUS, CONTrol Jata oOJt posltlve - one

lead

(2) GOASlL - Service Group 0, Side 0, A~
bus, select negative - one lead

(f) O0ASP - Service Group O, Side 0, A-
bus, select positive - one lead

(g) O0AIDH - Service Group 0, Side 0, A-
bus, control data .n nejative - one

lead

{n) OOAIDP - Service Group 0, Side 0, A-
bus, control data i1n positive - one

lead

(1) OCGAUINTH - Service Group 5, 3:ise O,
A-bus, interrupt negative - one lead

{(J) OOANINTP - Service Group 0, Side O,

A-bus, 1nterrupt positive - one lead
The PI!CB-Al leads are identically
exce > that side 0 becomes 1. Thus, for
exampie, OOACN becomes OlACH, etc. The
PICB-BO leads are 1identically defined
except that all A-bus references are
replaced by B-bus mnemonics. Thus O00ACH
becomes 00BCl, etc. In the PICB-Bl case
s:ide 0 pecomes side 1 and 00BCH becomes
01BCN.

defined

3.35 On FS2 the PICBs are

tnose  just

identical with
discussed except that
Service Group 0 becomes 1. Thus 1in the
case of PICB-A0 tne mnemonic for burst
clock 1s 10ACH vs 00ACH; and for PICB-Al,
the mnemonic 1i1s 11ACH wvs 01 ACN., For
PICB-BO the mnemonic is 10BCN vs OOBCH; and
for PICB-Bl 1t 1s 11BCHN vs O01BCH, etc.

PIDB AND IPIDB TIMIHG

3.36 Tne leads

signals for

and their <corresponding

PIDBs, and IPIDBs have
been discussed. illustrates the
relative timing of the bus signals. Going
from tne SESS IU to the DCLU, the B8KHz
sync 1is sent via the PIDB. The DCLU
responds by starting a new 32-time slot
frame (ie, TS0) as shown. The 4-MHz clock
coming from TSIU via the PIDB defines the
16 bits per time slot (ie, bits 0-15) which
communicate data from OCLU to TS1IU.
Simultaneously built into the system
timing, the last half of time slot 29
(18297) 1s fed 1nto tne DCLU from the 7TSIU,
as shown,

~e

io

liote: Because of the way that the 1ncoming
and the outgoing data 1s aligned on the
PIDB a 28-time siot delay is needed between

the parity detect circult and the parity
generate circuit to ensure that the
detected parity sense 1S sent back out on

tne same time slot during the next frame.

delay
Sync oCcurs
ccmgensatas data passage
the Data !Mux. The 4-Mlz clock
tnat of tnhe PIDB serves <he
descrioed, ani “-ere
alignment

shown n [EIg—57 This

difference Dbetween

cut-data signals,
PICB AND I1PICB TIMING

scan
meSSages
tux, £ach
at establ:ished

3.36 The PITB prov.des
order,/reply
SMPU/TSIU and Control
has particular form
2-MHz clock, and data 1s conveyed back
foretn, as required. Scan orders ar=2
orders, while distribute orders are
orjers. 3o0%h origin from SS sofzaz
via the SNMPU 1nterface. Scan messay
formats  are :llustrated
distribute messages formats ar=2 shown
Timing r=2latisnsnips
Istribute Tessages are snown i1n[Fiad
10 raspectively. Timing on the IPICBs 1is
identical with that on the PICS8s, The
difference lies 1n the inaterfacing which
for the IPICBs %takes place between Control
Mux and SDFIs.

2

aie oL

0

10
fcr scan and

and

4. HARDWARE DESCRIPTION

CABIUET, SHELVES AMD CONNECTIONS

4.01 The DCLU is equipped
hardware arranged for mounting 1n tne
SESS cabinet which has forced air flow ¢£or
cooling. The cabinet width 1s 25-15/16
inches which 1s the same 13s a standard
frame, and tnhe depth 1s 21 1nches. Tne
circuit packs are mounted 1n tne BELLPAC
132B apparatus housing, 3-1/2 inches high
by 14-3/8 inches deep, which has no
vertical supports across the front of tne
shelf; therefore providing maximum space,
Due to the 1large number of connections
required, the 300-pin, 963L connector is
used for tne Data and Control Muxes.

with BCLLPAC
1

4.02 shelves JSDO0O3AR, layout
snows that the present configuration
accommodates 20 SDFIs circuit packs. The
DCLU can grow easily up to 30 SDFI circuit
packs with the addition of the third shelf,
JS5DO03AS at the top as shown. This
additional shelf has the same arrangement
as the other two shelves, except has no
MUX circuit packs or power unict. This
shelf 1s connected to the lnwer two shelves
with paddleboard connectors via the
supplenent <circuits from the Control and
Data MUXs.

ie

4,03 To prevent the forced air from
escaping through the front of the
circult pack mountings, end fillers are
provided as shown. In addition each plug-
in has an air flow restrictive faceplate.
4.04 the PIDB and PICB
the raspective MUX

SMPU/TSIU :nterfaces

Connections for
DUSSES from
clrlult packs to the

SECTION
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are effacted on 982 type paddlieboard
connectors. The input and output Ti
connectlions to/from tne SDFIs to the DSX-1
are on separate l2-pair 6078 shielded
cables which terminate on two separate
microribbon connectors mounted at the rear
of the DCLU snelf. In the shelf
equlpment locations (EQL) and slot
positions are given as well as the 963
connection for each cilrculit pack.

POWER AND FUSING
4.05 Two pairs of feeders for -48V to the

DCLU originate at the fuse panel
located near tne base of the cabinet and

terminate on lujs mounted on the backplane.

These lugs provide input to the 494L power
anits and to tne power circuit on each SDFI
circuit pack on the tnird snelf. One =48V
pair Jdesignated "A" feeds the bottom shelf,
and the second -48V pair, desiynated "B",
feeds the second snelf. The third shelf
has both A and B feeders. Each supplies
power for five SDFI circulit packs on the
thicd snelf.



SIX SLC-96 RT's
18SDFIs (MAX)
FOR MODE IT

OR

30S0OFTs (MAX)
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INTERNAL PERIPHERAL

DATA AND CONTROL
BUSES
IPIDBs AND IPICBs

PIDBs AND PICBs

Figure 2

SMPUO  SMPU
eI sorFT CONTROL <
[ MULTIPLEXER| PICBAY ————-)
SERVICE PICBBO
GROUP O !
— $oF1, - LR T5100 . J TSILA
; s e
. uu;g;tgls&ea_.l.--- =)
P10880 '
I soFT GROUPO MHrDaBA |
14 _’.---;---..’J
BALEY SMPUO  SMPUY
1 N
RAE SoFL CONTROL ——!Im ~
1 MULTIPLEXER|_ PICBAL [ _ _ _ _ |
‘ giagvulpcf PICBBO ]
J sor‘[ N 552_851_’ _____ }
- pIoBag L TSIVO - TSILA
. DATA _ —roee- N
. MULTIPLEXER |, RIOBAY | _ _ __ |
- gga/,npc% PIDBBO )
| SOF I i
C 2 | zoeet | ____ ]
Digital Carrier Line Unit (DCLU) Block Diagram



SECTION II
Paye 22

TIME SLOT
BITS

e 1 CHANNEL FRAME 125 u3ec

t
i
)
]

i

1

] 1 ' | I

| re=TIME SLOT 1 ——eset—TIME SLOT 2—n m—TIME SLOT 24—

] ! , ) !

1§41 23485678/42345678, 1234567

iall ' 1

gL ; b

[} 1 [ ] []

SAMPLING FREQUENCY 8000 MERTZ

OUTPUT BIT RATE 1.544 Mb PER SECOND

BITS/CHANNEL FRAME 193

TIME SLOTS/CHANNEL FRAME 26

SIGNALING EIGHTH BIT EVERY SIXTH FRAME AS
SHOWN IN[TRECET]

THE FRAMING BIT (S) IS TIME-SHARED BE TWEEN CHANNEL FRAMING (Fy) BIT AND
SIGNALING FRAMING (Fg) BIT AS SHOWN lﬂm

Figure 3 SLC-96 Channel Frame Format



SIGNALING FRAME

l‘: 15 msec ji «———— PERIOD (TIME SPAN)

(1 [2[3]a]sTeT7]eoJroln]2] <——— CHANNEL FRAME (CF)NUMBERS

X X X X X X X X X X 3 X X @ SIGNALING FRAME 312 CF's

1 0 1 1 0 g ~—— 0DD NUMBERED F BITS (FyBITS)
0 ) 1 1 1 [} -—

EVEN NUMBERED F BITS (F3BITS)
IDENTIFY SIGNALING CHANNEL

A-CHANNEL FOLLOWS O-1F,

TRANSITION (6 TH FRAME )

X @—————— B—CHANNEL FOLLOWS 1—0F,
TRANSITION (12TH FRAME)

. 2 I 3 l 4 I S | 6 I 7 I 819 |10F1 l12F§|‘14FSFGF7FOF9E2‘|E$3Eq-'-_ SIXTH CHANNEL FRAME (EXPANDED)

FS
(1[2][3]4]5]6]7]x] <— PcM womn APPROPRIATE TIME SLOT (EXPANDED)
N A-CHANNEL SIGNALING}=—T—_  (TYPICAL)
T
1[2[3[a]sTe[7]e[oro[11hzh J1ahshehThHelolad21 TWELFTH CHANNEL FRAME ( EXPANDED)
F,
* CT2[ETe]5]e]7]X] o Pcu word APPROPRIATE TIME SLOT (EXPANDED!
B-CNANNE..' ;u;ugms — (TYPICAL)
— |

Figure 4 Signaling Frame Format
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9ms >

M‘ﬂ5lh1.54 $1-S54

[oo of1 1 1]0 0 Of1 4 1sz]s[t[s[s[?[ejsho[ﬂomoh|z|3I1|z|1|2|3[4|1l

SIGNAL CHANNEL
CHANNEL FRAME
FRAME

NOTES :

1. THIS FIGURE DEPICTS Fs BITS AS SEEN ON THE DS! LINK, WITH TIME
INCREASING LEFY TO RIGHT.

. C1—C11 ARE CONCENTRATOR FIELD BITS.

M1=M3 ARE MAINTENANCE FIELD BITS.

At ,A2 ARE ALARM FIELD BITS.

S1—S4 ARE LINE SWITCH FIELD BITS.

. DATA LINK C 1S IDENTICAL IN FORMAT TO DATA LINK A AND IS
TRANSMITTED WITH THE PCM FROM SMELF C.ON DATA LINK C. THE
MAINTENANCE, ALARM, AND LINE SWITCH DATA FIELDS ARE NOT USED.

= SPOILER BITS.

RESYNCRONIZATION DATA l C1=-C14 l sp*

OATA LINK A

[

Figure 5 Data Link Frame
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32-TIME SLOTS INTO
DALY FAOM TSIV

Az CLOCK INTO
DCLU FROM TSIV

S-xMz SYNC INTO
DQLU FROM TSIV

32- TIME SLOT OuT
OF DCLY TO TSI

ODATA INTO SDFIW

INGLXS 4 Mz

SOFT SYNC

DATA QUT OF SWI)

JD-502G62-01 - ISSUL 2A - SECTIONN LI

N b Ts29 e 530 534

[ol*f2]3]sfsfsf7]efolsofst1]s2]sspabsfofrf2[sfafsfefr ofo]ro]s1pzprs|sapsfo]1]2]3}

~ A

u

TS34 e 50 —je T$4

8] 9jrofirfs2faspefesfo 1234 s]6]7[0]9t0 1|23 ]eqesfOo 1 f2)3]e{S]6fjT}O]9 1O

7

TS 729 tolee 330
[efs]sjr]elolrofsefrzlisfsafss]ofe fafs fa]sfe [ [o[o]rofrfessfrafssiof1f2]sTafsfcf-]a]

o« Uy

TS34 730 e T84 -
[IoFas o L2131 *] s1e L 18] IOl Pl al=1o 1" 1213 14151617 1215 [ol el [e]s

Figure 6 PIDB and IPIDB Timing
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SCAN ORDER (FROM SMPU/TSIU)

3 START QITS 8-8IT ADORESS /W PARITY
N
O O 1)A0 A1 A2 A3 A4 A5 A8 A7| O | P
TIME e TOTAL-43 BITS

3 START BITS 3 ASW BITS

SCAN REPLY (TO SMPU/TSN))

16 BITS OF DATA

PARITY

i

ASW ASW ASW
o 0 ¢ 2 1 0

DO D1 D2 D3 D4 DS 06 D7 D8 D9 DIO D14 D2 D13 D44 D48

P

TIME ey

I1

Pigure 7

Scan Message Formats

TOTAL-23 BITS



OISTRIBUTE ORDER (FROM SMPU/TSIU)

3 START BITS 8-BiT A\wzss R/r 16 8IS Cr DATA NR{“I’V

[ J] 1[AOA1 A2 A3 A4 AS A6 A7 [ 1|DOD1 D203 D4 D5 D6 D7 D8 D9 DIO D11 D2 013 D14 DI1S | P

TIME coccpy TOTAL~29 BITS

OISTRIBUTE REPLY (TO SMPU/TSIU)

JSTARTBITS 3 ASWOITS PARITY

!

ASW ASWASW
o 0 1 2 1 0

TIME vy TOTAL-T7 BITS

Figure § Distribute Message Formats
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Figure 9 PICB/IPICB Scan Messages Timing
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Digital Carrier Line Unit Shelf Layout
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THE DIGITAL FACILITY INTERFACES MOUNTED IN THE DCLU OF THE LINE TRUNK

PERIPHERAL FRAME IS LOCATED FROM THE DIGITAL CROSS-CONNECT BAY.

TABLE 10 UISTS THE DISTANCES AND DIFFERENT CIRCUIT PACK NUMBERS.

2. COVER PLATE.

1. THE EQUALIZER CIRCUIT PACK CODE IS SELECTED ACCORDING TO THE DISTANCE
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SECTION III - REFERENCE DATA

1. WORKING LIMITS

1.01 The DCLU has a component gperating
temperature range of 0 to 70°C.

2. FULCTIONAL DESIGHATIONS

2,01 Circuit Packs

Designation Meaning

(none) Equalizer Pack

(none) Power Start Pack

{none) Power Unit

SDF1 or SLC-96 Digital Facility

DFI Interface or Digital Facility
Interface

Data Mux Data Multiplexer

Control Mux Control Multiplexer

2.02 Interface Cables

Designation Meaning

PIDB Peripheral Interface
Data Bus

PICB Peripheral Interface
Control Bus

IPIDB Internal Peripheral
Interface Data Bus

IPICB Internal Peripheral

Interface Control Bus

2.03 1Indicators:

Designation Meaning

00s Out of service lamp
2.04 Circuits:

Designation Meaning

DCLU Supp DCLU Supplement
Circuit (third shelf

option)
3. FUNCTIONS
3.01 The primary DCLU functions are:
(a) To frame on incoming SLC-96, T1

facility and synchronize to SESS
system timing,

(b) To provide concentration at S5LSS £
SLC-96 RTs,

(¢) To convert from 7T1 format to FI3B
format,

(3) To generats franing informat:iin cn
outgoin3d Tl facility,

(e) To monmitor Tl facility and repor:
problems to SESS SMPU,

(f) To monitor itself and re2port problems
to SESS 3MPU,

(g) To provide control concentration.

4. CONNECTING CIRCUITS

4.01 when tnis «circult 1s listed on a
keysheet, the connecting information
thereon is to be followed.

(a) The Tl facility interfaces with the
DSX1l <cross connecting bay, S3-99502-
ol.

(b) The PIDB interfaces to the 5ESS data
interface, (DI) <circuit pack (CPS

836, CPS 837) which is part of the SESS

switching module's TSIU (SD5D045-01).

(¢) The PICB interfaces to the SESS
contrel interface (CI) circuit pack,

CPS Tl 876 which is part of the SESS

switching module MP (SD5D040-02).

S. MANUFACTURIUG TESTING REQUIREMENTS

5.01 The manufacturing testing
requirements are contained in the
following X-specifications:
(a) X=-19829: Line Equalizer Circult
Pack, CPS Sh215-219

(b) X-18928: Power start Pack, CPS SN346

(c) X-19300: SLC-96 Digital Facility
Interface for RT application CPS
Alltl4,
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SECTION IV - REASONS FOR REISSUE

A. Changed and Added Functions

Al. Added

Section II - Detailad Description and
Section III - Reference Data.
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