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l.vl Q:ie ~£ t~~ e=ono~1c 3~v3nt3~es cf :~e 
::.;s• j:.,:::i'. s .. ::=,. ,s .:s 30•;;:y 

t~ s~rve low ~elecnc~~ j~~~na 3t-~5. :~~ 

disi:31 carrier l~ne 'Jnl: (J::..:.:1, -3 

t"'~r1i:=n~r3~ :ii ::-it: s::ss jl'jl:31 ;;,"'•--··, 
1m~l~~2nt3 tn1s adv~n~3;e. ~he JCLC all~~s 
tne SESS :o cerx:nace j1gi:al s~oscr:ber 
lines w:tn a DSl i:ne forrnac and co provide 
Vdrying concentration ratios of up to 9:1. 

1.02 The Subscriuer Loop Carrier (SLC•-96) 
1s the s:i,stern tnat the DCLU presently 

terminat,;s. 

2. GEN!::RAL DCSCRIP710!: CF OPERA'l',Oll 

2.01 Fig. 1 is a overall olocK jiagra:n 
snowing the interrelationship among 

tne 51::SS, tne DCLi.J, anj tne SLC-96. For 
tne pur?oses of tnis discussion the 5ESS 
office is snowr. to consist of :nree 
lunct1ona. entit1es: Messdge sw1t.cn, 
sw1tch1ng nodules, and Line side 
connections. The DCLU 1s ?art of a 
sw1tch1ng :nodule ISi!) T:ie SLC-96 is tne 
re,note ter:nrnal (i<T) tting in as :nany as 96 
subscr1bers. 

2.02 The call-processing functions of the 
message switch consist mainly of 

routin~ and resource allocation. Routing 
involves the determination of the sw1tch1ng 
module on which tne terminating line or 
trunk dppears and tne selection of an 
available trunk in a trur.K group. The 
message switch also allocates and releases 
central resources, such as a ti:ne­
:nult.;.:ilexed s .. itch time slot. 

2.03 In addition, the message switch 
perfor~s ~any non-call-process1ng­

related functions, .;uch as error detection, 
dia9nost1cs, and fault recovery. Within 
the message switch entity, there 1s error­
checking circuitry for detecting and 
isolatin~ faults. 

2.04 Lines anj trunks terminate on 
sw1tcn1n.;; ~odules (SMs). These 

switching modules convert signals received 
from lines and tr-.inks into the digit3l 
format used in tne switcn. The sw1tch1ng 
modules also 2erform time slot switch1n; 
and ~ost of the call processing. 

2.05 5witching modules differ in the types 
and quant1t1es of interface equipment 

chey contain, depending upon the 
cnaracteristics of cne lines or trunks 
terminating thereon. Certain equi?:nent is, 
nowever, common to all switching modules. 
The common equipment includes a paic of 
Digital Service Units (DSU), duplicated 
s,11 ccn1n~ ::-odule ;;rocesscr units (SMPU), 
and duplicated time slot interchange units 
,:'5IU). For s1:nplic1ty, F1:,i. l shows a 

• 5ESS and s:L are Trademarks of AT&T 
7e,;;:1nolo:j ~~s, !:1c. 

s1r?1ex cont11~ra·1~~ ~, ~ 

s.;1tcn1ng modc:.e (l:o. 2) '.loc;ce t~.2: :·.e 
S'~s :onnec~ t~ -··- -ess3~e 5~: 
tJetwork C:~::~l and 71x1ng L1~Ks, 
ref,;rre:3 to as ... _. ~l."'.l"o'.;5. ~;')~~-=--= ~-s:i 
t~.15 s~ _·:::intJl';S )-:L:J w~1~~' 1:-.:<:=rf--:i:..:.;..-
·•1::-. :..-.:? .S.1P..; v:3 a ~.::r~~ .. e: ..... :.-,,:e::.-:-= 
Ccntccl 3us IP!CB) and t~e TSIU v.l ~ 
?;;c:?iecal Interf.ce :Ja':a Bes (i''.')S). 

2.06 7ne :JCLU is equi~ped with s·-• 
Jig i:al f3c il i ty Inter L1ces (3Df l~J, 

data multiplexers, control ~~ltiplexers, 
e~Jalizers, 3nd µowe: 1~:ts. Elc~ S:F: 
terminates one Tl line coming ~rom ::-. ., 
St:.:-96. 

2.J7 :,e SLC-96 carrier ?T 1s :~~t ?~:: 
the d1g1~3l s~cscr1~er syst2~ t~at -~ 

remote from :ne SESS switcn office and .~ 
connected to it by 71 lines. An ,nte~r3t~d 
SLC-96 carr 1er :nay operate 1 n or.e er c .. o 
modes (Moder orModeII). Modelistr,e 
carrier-only ~ode 1n which un to 36 
Suoscribers without concentration at the ~7 
are provided with 96 channels to the SCSS 
switch office. Mode II is the carrier­
concentrator mode in which up to 48 
subscribers share access to 24 channels to 
tne SCSS switch office (2:1 concent:at1cn 
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 jigit3l 
signals. In the opposite dicec:ior., 
uni?olar digital signals are converted to 
analog voice-frequency signals for 
transmission to subscriber lines. 

I b) Uni po la r d i g ital s 1 g n a 1 s are 
synchronized into frames of t:-e 

slots anj are time multiplexed along w1tn 
other signals into a bipolar serial bit 
stream for transmission to the SESS 
switch office. In the opposite 
direction, t:ie RT demultiplexes signals 
from the bipolar serial bit stream. The 
digital signals are converted to unipolar 
then to analog voice-frequency s1gn3'.3 
and transmitted over the appropriate 
lines. 

2.09 The R7 is ~ade up of four equ1p~ent 
shelves (A, B, C, and D) which 

consist of channel units (CUs) and common 
equipment circuit packs. Common equipment 
circuit packs are as follows: 

• Power control unit (PCU) 

e Line switch unit (LSU) 

e Transmit/receive unit (TRU) 

e Line interface unit (LIU) 



• Alar~ control uni: 1ACU) 

• Special service unit (SSU) 

• Cnannei test unit (CTU) 

e Data link unit (JLU). 

2.10 Each SLC-96 carrier operat1ny 1n 
Mode (carrier-onlJ) requires four 

to five Tl lines ( four active and one 
optional protection standby). Each SLC-96 
carrier operating in Mode II (carrier­
concentrator) requires two to three Tl 
lines (two active and one optional standby) 
as shown. Each Tl line utilizes :epeaters 
for digital signal regeneration. 

tlOTE: SLC-96 shelves A and B, group 
A;B, interface witn one Tl line, while 
shelves C and D, group C/D, connect to 
tne otner Tl line in Mode II 
configuration. In Mode I each shelf 
corresponds to one Tl line. 

2.11 ~ata transmitted over tne Tl digital 
line is a bipolar data stream sent at 

a l.544 !'I bit/second rate (DSl). One Tl 
fr~ne consists of twenty-four 8-bit time 
slots µlus one additional oit referred to 
as the frame bit. To communicate control 
information over a Tl line, every other 
frame bit is used to form a derived data 
link. The communications over the derived 
data link are synchronous and a complete 
set of derived data fields are sent every 
9 milliseconds. Each field is used to 
control and/or monitor RT operation. 

** The TAU 1s required only 1n channel 
oani<s where tne system is operating ir. 
Mode I I I .:arr 1er-concentrator). 

s::2710ti 
?,;3e 2 
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SECTION 11 - :>ETAILED DESCR:PT[OU 

BASIC OPERATIOW, sr~~ALI~C. A~D CIRC~IT 
PACK (CPJ JC:SCF:PT::c:: 

JCL;.; OA.:iIC OPLR.~7IJ:J 

~-~l :ne olock d1a3:3~ of t~e ~CL~ 1s 
snown in Fi;. 2. Tne :XL;; consists 

of t.,o ,;e,rv1,;e 3r:i.;ps. A :r.ax 1:nu,n of six 
SLC-96 carr1~r RT~ ~a, be terminated on a 
DCLJ. !:' one XL.i Si!rvice group is removed 
from s~rv1ce, ~~e ot~er service group wi~l 
nanale :jata and control to <1nd from tne 
SOFis 1n both serv1ce groups. 

l. 02 :3c~ DCLU ser'w' ice ·,3r:,-.!p connects to 
tne :1~~ slot 1~~ercn<1nge Jn1t (7SIUJ 

:iver two peripheral interface data buses (A 
and B), anr.l eacn DCL:.J service group 
connects to tne sw1tcn1ng ~odule ?rocessor 
unit (SMPU) over two ,;,er ipneral inter face 
control buses (A and rl). 

MODE I VERSUS MODE II 

1.03 As :11ent1oned in Section r, 2.10, Mode 
II operation 1s the SLC-96 carrier­

concentrator ~ode. Since ~ode II SLC-96 
nas a tl:111: slot 1nterchange (TSI) 
cai:'ab1lity at tne RT, only a space sw1tch 
1s nei!ded at the DCLU to provide 
concentration. This function is ;,erforll'.ed 
by tne Data Mux circuit pack. However, to 
accommodate Mode I operation and because 
the MODE I SLC-96 has no 7SI capability at 
the R~, the Digital Facility Interface CP 
(SDFI) provides thlS 7SI function. tlode I 
SLC-96 RT, un~ike the Mode II SLC-96 RT, 
nas no signaling detection capability at 
the .:>CLU; nence this function is ass~med 
l1Kewise by the SDFI. 

l.U4 As snown in Fig. 2, tlode II operation 
has a .nax i:nLim of 30 SDF ls while t1ode 

I operation has a maxim~m of 18 SDF[s. 
Therefore, on the line (facility) side, the 
DCLU interfaces with six t1ode II SLC-96 
KTs. Each KT terminates 96 subscribers and 
concentrates tht!III on to two Tl lines (48 
cnannels). In addition, each RT has one 
spare Tl line. 7hus tlode II operation 
requiri!» maximum of (6X3) 18 SDFis. !lode I 
operation perforras no concentration; thus 
96 subscribers are sent out on four Tl 
l 1nes ( 24 cnannel s) and one si:)are. Mode I 
operation requ1 res max 1:num of (6X5) 30 
!;OF Is. 

A. P'Jrpose 

l.J5 T~e SDF!s 
ter:n1nate :~ta' SL:-96, :'~ P:~~ ...;.~:.:=! 

~1:ies to 1r,terfa.::e ..,., ..... , ::1~ SE.S3 
1:iternal ?ertpheral ddt~ and con:r~l n~~•J~ 
as s,1own 1:1 F: ~. 2. E~cn SJ':- I ,n Jv ;J,:,s 

,.11rec-: d1g1tai 1,terface for 3-Tl -:::1 ,:::.i 
carrier line connected to a SLC-96 :arri~r 
RT. The SJFI ;'.1 t~.e :X:L:.; co~•J1:rcs •_·;; -:-: 
line data format co the 1~terr1al ~ont:ol 
a'."lj data line formats useJ 1, t~e 5ESS 
switch~ Conversel~•i t~e SDFl conv~rt; ~J:~ 
fro:-n a [)er1pher.3~ :,~er:a.::e ..!at.a t-.:s ,~p....,::-, 

and control 1nformat1on from a ~er1?~er,: 
interface control bLIS {PICBl into a Tl l ,c.e 
Jata fornat for tr.:1ns~.1ss1on over 3 j:,J .::J: 
line. 

B. Def1nit1on of p !!)9' !PIQB, PICB, 3 nc 
:P:cs 

1.06 A Pl DB or I PI DB consists of ~'.)-Jr 

electrical signals: 

(a) 4-MIIZ clock lead 

(b) 8-KHz Sync lead 

(c) 32-ti:Tie slot P:::t1 datci sent l'l one 
direction (4 r1b/s) lead 

(d) 32-ti:iie slot PC'~ dao secit 1'1 t:ie 
opposite direction (4 Mb/s) lead 

~ PICB or IPICB co~s:sts of f1v~ elec:r1~al 
signals: 

(a) 2-'.1Hz burst Cl'.)ck lead 

(bl write a register serial data le3j 

(c) read a re9ister serial data lead 

(d) interrupt lead 

(e) control select lead 

A PI::>B and a PICB use baLrncerl t,n st'e:! 
pairs of ~ire, whereas an [?IDB a~:! 3'.1 

IPICB use a single wire for each s:g'.lal 
mentioned. Also an IPIJB nas a sl1gn::y 
different timing than a PIDB. 

* S LC I S a Tr a ::le.~. H ~ 0 f AT & T 
Tecnnologies, I'.lc. 



1.07 The SDFI ~onverts the 24-ti~e s:ot, 
71 line into two 32-ti~e slot !?IOBs. 

One I ?I:)B connects to c:-ie ca t3 ~\ux : :-i 
service yro~~ o, wn,le cne ccne: :PIJB 
connects to tne Data Mux :n service 
group l. 

D. Or1g1nat1on, S1cnaling, and ~aintena~ce 

1.08 The ANN4 1s designed to ter~1nate 
either ~ode I or Mode II 5LC-96 RTs. 

A 4-Kllz derived data link (DDLJ carries 
or 1., 1nation i:,formution for the :10Je I I 
(concentrated) case, and c1 time slot 
1ntercnanger and s1gnal1ng LSI device 
(TSI-SJ monitors the A and B s1gnal1ng bits 
[see 1.03 for d1rect1n9 Mode I 
(unconcentrat~) or1g1nationsj. Some Mode 
II switched Spec1c1l Services also have 
ori,1 ination 1nformat1on 1n tne A dnd B 
uits. In addition, since Mode I RTs nave 
no TSI capab1l1ty, the TSI-S device can 
intercnanye any incoming and outgoing t1:t1e 
slot. 

1.09 All origination precessing and 
maintenance of the ANl14 1s controlled 

by an on-ocard microcomputer (uC), with 
40~6 bytes of read only program memory and 
256 bytes 0f scratch-pad RAM. Several 
options are avail3ble under software 
control regarding the way in which the DDL, 
TSI-S, and maintenance processing is 
h,mdled. 

1.10 Tl Line: 

• l. 544 ,1b/s 

e 4-Kliz ODL 

• 24 time slots per 8-Kllz PCM Frame 

• a bits per ti~e slot. 

I PI DB: 

• 32 t1,ne slots per 8-Kllz, l?CH Frame 
(4:1b/s) 

• 4-Mlfz System Clock 

• 16 bits per time slot 

• 8-Kllz Ststern Sync 

E. Summary 

1.11 In summary, the AIIN4 performs the 
followiny functions: 

(a) Extracts PCH, s1gnali,;g, and t1.111ng 
information from the incoming diqital 

l 1 ne. 

( c) R.::forr:iats the data such that tne rer 
t1~e slot s1gnalin,1 information is 

1:101•11dually groul'ed with its associated 
PC~ craff1c ddta ~hen it 1s sent to the 
7.S ::.; ·: :3 t'.'"".":! Sa :3 ::..:x. 

(di Sends :ne ~~\ and sqna:,nc; hl:s -~ 
the 7S!U ~Id tne P'98 a~J ~I~ :-e 

Ja:3 Mux. 7ne s1gna:1ng u1:s ~re 
s~cs~q~e~t:y se~t :: ~~e Sig~~! ?~==es5~r 
:or f~rther ~rc("ess1~J. 

( el Re formats 3 nd tr an S.1'\ 1 : s : ~. e : r a f : '. c 
a'."'ld si1~al!.:!''J c1-:s ~0 ce~·:~~ :'r:,-r: -:.-:e 

s._1tch out on to the d1g1-:al :3cl::~y. 

(f} Perfcr~,is :a~\l1ty and c1r=L:1t pdc.z 
~aintenance functions. 

DATA MULTIPLEXER (DATA tlUX) 

A. Service Groups 

1.12 As shown .n Fig. 2, :wo :Jent1c.;i 
~at3 Muxes ute used in the OCLJ, one 

for service group O and tne other for 
service group l. Cac·n Oata llux 
concentrates PCM data from all qDF Is. 
Notice tnac any SDFI has a pat~ (i~terna: 
2eripheral interface data bus) to both i)a:3 
tluxes. Under normal o;,eratin;i c'.lnd1:1,.,ns 
e3ch Data rtux provides a concentration 
network for all the SDFis. 

B. Concentration 

l. 13 The OCLU vi" the t· ... o Da ca Muxes 11ust 
concentrate the data from six RTs to 

four l?IDBs. Each PIDB provides 32 ti1'\e 
slots between the data interface of the 
SMPU/TSIU and the Data Hux. Thus, the 
concentration ratio for the SLC-96/DCLU 
system will be 576 (6X96J customers ut foll 
capacity to 128 (4X32J time slots, or 
4.5:l. By re.11oving two of the four PIDBs 
between the OCLU and the TS IU, the 
concentration ratio can be increasen to 
9:1. 

1.14 The data concentrator is a space 
switch, and no time slot interchange 

capability is provided. Hence, the n-th 
ti~e 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 Hux (Section II, 1.27). 

C. Failure operation 

1.15 If one Data Mux fails, the other can 
take the additional concentration 

load; however, the concentration ratio 
doubles i:or it, hence traffic ~111 be 
lower. If one Service Group 1s taken ou: 
of service for routine testing, softwa~e 
will route all new calls 1n the other Da~a 
tlux 1~h1le the software will w;iit tr.ree 
minutes for old calls to be completed. 
Hence, no calls wil~ be lost. E~ch SJF~ 
must be told which Data Hux t~ get the 
4.096-MHz clock and 8-KHz sync pulse. 7he 
SDFI ~econf19uration is jone ~hroug~ the 
Control r1ux and SESS software. 
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J. P:.:>B-A an= 3 :~:e~Eaces 

i.16 ;s J~3=:Jssed, :ac~ ~= :~e :•c PIJBs 
(A~~~ 31 l~:erface w::~ :~e Ja~3 ~~~x 

1n tne ;a:n• ~anner. A PIJB :ons1sts of two 
~et~ of t~1sted pa1~ =a~les, each cao~e 
conL11n1ny four twisted paas. One set 
3oes :o side O of the ::;:1p;.;;:'SIU, and tne 
otner set ,oes to side 1. Tne fo.:r signals 
are described 1n Section II, ?ara:1raph 
1. J6. 

1.17 For eacn PIDB, the incoming data must 
oe select~ from eitner side O or 

side l, dependin-3 on which S!1PU/TSIU 1s 
active. The .:>ata Mux is told which side to 
l1~t~n to by a com~3nd from the Control MJX 
circuit JacK. In the opposite jirect,on, 
data is always sent to botn TS!Us. 

l. 18 The PI.:Jbs time slot data are 
val i.jated by a parity loop-oack 

c1r.::uit w1tnin tne Data t:ux. Eacn time 
s:ot com1n3 to tne Data. M;.:x :a~, :1ave eitner 
ev-,n or odd parity in it. :'he requirement 
is tnat duri:.g t!"le :.ext fra::ie, the i:la':3 t!ux 
must send back the same sense of parity in 
each time slot that it received. For 
example, if the S'.1PU/TSIU sends odd p.3tity 
in time slot 13 during a particular frame, 
odd parity must be sent back to the 
::i:!PU/TSIU in time slot 13 during the next 
frame. 

1.19 The Data llux ,3ccompl ishes this by 
first detecting tne sense of parity 

for each time slot. This information is 
s~nt to a parity generate circuit which 
uses tnis per-time-slot information to 
generate the correct parity on each time 
slot going back to the SMPU/TSIU. Because 
of tne w3y tnot the incoming and outgoing 
data are ali]ned on the PIDB, a 28-ti.~e 
slot del3y is needed between the detect 
cir:uit 3nd the µarity generate circuit to 
ensure that the parity sense is sent back 
out on tne same t.~e slot during the next 
frame. 

1.20 Parity loop-back is the main 
tecnnique used to protect the data. 

The .:>ata Mux sends back to the SMPU/TSIU 
tne s~ne parity that it received on a PIDB 
for each ti!ne slot. The SMPU/TSIU is 
responsible for cnecking this looped-back 
parity and performing the necessary error 
analysis to determine whether the Data 
Interface (DI) or the PIDB/Data i1ux is at 
fault. The same scheme is used on the 
I PI DB. 

CON'i.'ROL MULTIPLEXER (COtlTRDL MUX) 

A. Service Groups 

1.21 As in the case of the Data Muxes, the 
DCC.U has two Control Muxes, one for 

service group O and one for service 
group l. Eacn connects to all of the SDFis 
via IPICBs. See Fig. 2. Each IPICB 
provides different information to a 
t;>articular Control ttux. 

1.22 Under 
~al f 

Contr:)l :1-.:x 
3.SS :.J~.t:?j _..,, 

normal operat1ng conditions, 
tne S.:JFis are assigned to 

J, wh1!~ tne o:hec nalf are 
::.:~~t::i: ~1.ix :.. tf a ::.ntr:.: 

:~...:x f3i:.:., oo:h ii: _ ... ; .:.s c::cres-:...,_j_-: 
Data ~ux are re..,oved :rom s::::·::~e: 
11:iwever, ::::;r.~rol :"J :;~ SJ[ls .. s -.:: --~:, 
oec3JSe -?JC'.'", ::c,nt:'.): ·1·.;x ._33 : ..:~ __ :~- ~; 

a'' SDF!s. 

3. Pr:Bs, S:JFis, 5~SS, a:id Cd~'3 ~L • .< 

!?Cterfac~ 

1.23 Each Control Mux 11cer~aces ~:c~ :,e 
5ESS S~?Js v13 =~o jJ~l1:3c~: ?!:Js. 

?1::D-AO and BO connec~ :o the S''?'JO, 
control ir.terface ,..:I), ·,1011:? Pr::B-Al 3r.l 
Bl .::onnect co s:1Pt:l ::1. See i:'.J. 2. :-.e 
PI::as allow the S'.IPU to write re',jiste,rs 
the Control ;1,.;x, Jat3 !~wx, :tnd a:iy 5:-r:. 

1.24 irom ~~e ~a~jware l~:erco,~e=: ~J1~: 

o E ;.· : ~ w, ~:,:: :1 P ~ ': B co:::. :i 1 .... 3 _ • • e 
pairs of ~ires. [3C!l ~:r~ p~1r 15 ~s~~ !:r 
co~munication in one jirection on~y. 7'.lree 
wire pairs carry 1nfor:r.ation fro:-i t~.e s:1?'.J 
to t:1e Control llux; thesa pairs 1nclJje ;i 

2.045-Mbit ,nre ;,a::: :or :::a:a OJ: 3:,j e 
2.048-~Hz wire pair for cloc~ anT°3n opt:­
~3~late~ wire ~a:: for co:.:rol se:ec~. :­
tne other jirection, two p~r:tJr'.l 
information to t:ie s:1pu from t~e .::c-:::Jl 
Mux. These pairs include: a 2.840-:'lb1: 
#ire pair for data in and an opto-isolate~ 
wire pair for Tnterriipt. 

1.25 From the func':ional ?oint o: v:ew, 
PICB-A connects the Control Mux and 

the Sl1PU together as described. PI::A-a 
connects the SDF rs to the s:1PU via the 
control Hux. It should be evi1ent that 
two-way interaction between SDFis and the 
SMPU uses all the hardware interconnection 
PICB wires, Thus, PICB-B conf1~uration 
differs for each transaction (data-in and 
data-out). 

l. 26 PICB-A controls thP SWl tch1 n~ of PC:\ 
data paths throu9n tne associate~ 

Data Mux as determined by SCSS software 
from its correspondin;i S~IPU. Pres-A, 
therefore, selects the particular SDFis 
which will interface with PICB-3. This 
#ill occur when a service request occurs on 
PICB-B due to a service request condition 
in the SDFis. PICB-B provides a pat'l 
between the selected SDFI and the SCSS 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 Hux. Control 
,riformation is transferred over ?!23-A. r-, 
this way PICB-A controls the switching of 
the PCM data path (PIOB-,\ and ?'.~B-B) 
through the concentrator network. Since a 
time slot can be connected to different 
SDFis, the control information must be sent 
for ea.ch PI~B time slot. 

D, Fault Reporting/Failure Operation 

1.28 The SESS software via the SMPU writes 
or reads the Control r1ux registers. 

:'he latter replies to S~IPU w1 th 3,1 all-



res?onse ~eter~~~~s ~~~:~e: 

tne control linK ?Ortion 
faults ~ie ;~ 

of :ne Control. 

Hux nas f3iled, botn are put out of 
5erv;ce, anJ tne otner service group takes 
over. 

E. :laintenance Exerc1sea/Service Requests 

1.29 A service request occurs on PICB-A 
onl 1 wn~n an error :cnd1:1on exists. 

As a result :naintenance exercises are 
requt?sted. T'ien 5i:SS software via tne S11PU 
~xercises tne fa~lty d~vlce. 7~e follow1~; 
ure exercised: 

(3) PICB-A and PICB-B serial loop back 

( b) PICB-A/PICD-B service request 

(c) £rror source register 

( jj SDf I select register 

(e) TSSR A/l:l 

( f) T1:ne slot par 1 ty 

(g) Parity checker device 

( h) ?ICB-B and PICB-A side select 

I,,lTEIWAL PERIPHERAL LlTERFACE DATA AND 
COtl':'ROL BUS ES 

A. General 

1.30 7he SDFis interconnect with tne Data 
Hux via the internal ?eripheral 

interface data buses (IPIDBs) and 
interconnect with the Control Hux via 
internal peripneral interface control buses 
(IPICB). As shown in Fig. 2, each SDFI 
connects to a service group, O and l; thus 
each SDfI has four internal peripheral bus 
interconnects. 

1.31 The IPI::>B which connects to Data fluic 
0 is identical with the one which 

connects to Data Hux l. Each bus consists 
of four leads: 

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

(;;,) ;-rrnz SDFI clock 

(c) 8-Kllz SDfI frame sync 

(d) SDFI receive path providin~ a 32-time 
slot, 4-Mb/s data stream 1n. 

IIOTE: The total data output frOIII each 
SDFI i3 t·wo, 32-t1me slot, 4-Mb/s data 
streaills. 

1.32 The IPICB wn1ch connects to Control 
Hux O is iaentical with the one which 

connects to Control Hux 1. Each bus 
consists of five leads as follows: 

i 3) 2-Milz bur st clock 

(J) 2-MHz contrul data out 

( c) 2-Mllz control data in 

,5 E...:71 )lJ I I 

t' :.J t? 'i 

I_::, 

B. 7i:ning 

1.33 Tne IPIJBs used by tne SJF:s -3~0 

ti111ng and format SDil.H :o ?::Bs 
c.lSed by t!"le Data ~h.:x. So11e t i111 n3 cna:c;es 
are necessary, however, to accommodate ~~e 

3jj1t1onal jel3j' :9Sui:l~J !ro~ :~e ~~-~ 

Hux hardware. Of t!'le four s1gnal3 1 o~l/ 
t!'le 4-MHz clock re11ains unc~angej 1~ ::·e 
relative to t~e Pi~B :1.n1n~ fro~ ~~e JI. 
Tne IPIDB sync is advanced by 114 of a ti~e 
s:o: (4-bi:s,abo~t : ;secJ relative:~ :-2 
PIDB sync. Because the Data i1ux data has ;; 
1/4 time slot delay 1n the rece,~1~~ 
direction, tne IP!::>B clocks dat~ out of:~~ 
SJF! i/4 time slot eari1er to ':rie Jd::1 :~..:x 
to ~eep t!'le PIJB standard. T~erefore, ,~e 
relations:.ip between the SDFI data out anj 
the sync lt receives re~ai~s un=~an1e,~, 3~j 

timing :n tnis direction looks 1dent1cal to 
a PI '.)B. 

1.34 Data to the SDFis, however, 1; 

del.3yed by 3/4 of 3 time sl:::t(l2 
bits, about 3usec) relative to the dat3 
entering the Data flux from the SMPU. T:iis 
jelay combined with the 1/4-ti:ne slot 
advancl! in the IPIDB sync, results in the 
IPIDB data being one full time slot late in 
reaching the 3JF!s relative to t~e I?IJB 
sync. This then, i;; not a standard PIDB 
interface. 

C. Control 

1.35 In the SDFI a clock select circuit 
automatically switches IP!DBs' 

clocks, if a clock failure is detected. On 
the SDFis, traffic can be transmitte<l and 
received on both IPIDBs simultaneously. A 
maximum of 24 out of 64 time slots may be 
active over both IPIDBs, while the other 
t •. ~.e slots have idle code. Idle code is 
different in each direction: 

(a) From SDFis to Data Hux, idle code• 
01111111 0000111v •12345678 ABCDEFG 

wnere p•l in odd numbered time slots. 

(b) From Data Mux to SOFls, idle code 
•01111111 1100110p•12345678 ~BC::>EFG 

wnere pis defined as in a. 

JSl FRAMWG AUD SIGHALitlG 

A. Channel frame DS-1 Format 

1.36 As mentioned in Section I, 2.08 (::i), 

uni?Olar digital signals are 
tranSMitted and r;ceived via a frame 
format. The uS-1 ::o:npatible frame, Fig. 3, 
consists of 24 ::onsecutive 9-bit, PCM words 
?receded by one bit =alled t'1e fra:-r.i:-:g bit 
(F-b1t) for a total of 193 cits ;:,er fra:11e. 
The period equals 125 usec and the rate 15 

9000 frames per second. The bit rate is 
l. 544 :-ib/s. 

1.37 7~e 24 co:11munication ti:11e slots 
::om~atible n~~erically with the 

96 shelf capacity of 24 channel anits 
as snown in F.g. l. ,he 8-KHz frame 

are 
SLC­
(CU) 
rate 



Cnanne: F-Blt 
fr a::!; ~-,--·'1 s1-1na: 1~1 

tl..Jr.1:0er f;;,;·11

~;, Fram Ing 
F ~- !:i l t I Fs-b1t 

I 
----

1 1 -
2 - 0 

3 0 -
4 - 0 

5 l -
6 - l 

7 0 -
8 - l 

9 l -
10 - l 

11 0 -
12 - 0 

is compatible with SLC-96 8-Kllz PCM rate, 
Channel framing identifies the location of 
t1.ne slot one for each channel frame. 
Channel fra:iiiiig is uch1eved by alternating 
the F-bit (1,0,l,O ..... ) in the odd 
numbered channel frames. These alternating 
bits are referred to as Ft bits. See 
Tableland 1.42, 

l.38 For MODE I operation a one to one 
relat1onshir exists between CU 

location and channel frame time slot 
nu.noer. For MODE II operation, no fixed 
ti.ne slot to CU number exists. Instead, CU 
assig~~ent to time slots 1s effected by 
DCLU messages via data links. See l,42. 
These messages assign a line number to a 
time slot where the line number 1s related 
to the CU physical location, 

B. S19nalin9 Frame 

t·rame Format 

l. 39 I>. sqnal 1ng fr a.me consists of 12 
consecutive channel frames and lasts 

l.S msec. See Fig. 4. Signal framing 
identifies those cl1annel frames in which 
two si,inal ing channels, called A and B, are 
transmitted on a time-shared bas is. 
S1<Jnal1n,1 framing is achieved by setting 
the F-oi~s of even nu:nbered channel frames 
to a 0,0,0,1,1,l pattern. F-bits of this 
pattern are referred to as E's bits. Table 
l ~resents the channel identification 
method. Note that the channel frames are 
1dent1f1ed by the odd-n~rnbered channel 
F-blt alt:rnat1ng pattern (Ft bits) while 
the signaling frames are identified by the 
evcn-number=d channel s-bit a 0,0,0,l,l,l 
pattern ( Fs bits). 

------
Info r:i, at Ion I I 

I 

I 
I 

C:,c l r.:; Signal in? S:,J~.31~:~I 
Bits Blt :na:ine: I 

I 
I I 
I I 

-!-------~------- I 

1-8 -
i - I 

1-9 -
I 

-
! 

1-8 - -

1-8 - - I 
I 

: -8 - -
1-1 8 A 

1-8 - -
1-8 - -
1-8 - -
1-8 - -
1-8 - -

I 1-7 8 B 

A and B Signaling Bits 

1.40 The A and B signalinJ channels 
provide a per-channel signali~g 

capability and are obtained by replacing 
the eighth bit (LSB) of the PC:1 word of t>ie 
approoriate channel during the sixth and 
twelfth channel frames of each signaling 
frame. When the Fs bits are present, the 
sixth frame is 1dent1fied as the fr1me 
following a "zero-to-one" Fs tr~nsit1on 3nd 
the twelfth frame 1s identified as the 
frame following a "one-to-zero" Fs 
transition. When the E's bits are re?laced 
by data link bits, the sixth and t·,..elfth 
frames :nust be 1der.ti f ied by so:-ie 
equivalent means. The bit replaced in the 
sixth channel frame is termed the A­
signaling bit; that replaced in the twelfth 
channel frame is termed the B-si-Jnal i"lJ 
bit. Figure 4 illustrates how the A and a 
signaling channels are 1denti fled. ,ne 
sixth frame is expanded to show the 24 tl'.l'e 
slots. Any time slot can contain the A/B 
identifiers. In this case, time slot 10 
(typical) has been expanded to show the PCM 
word's eighth bit ~ identifying A 
s1gnaiing bit (Table lJ, I"l the twelfth 
frame the time slot 10, ?:M word li<ew:se 
shows the eighth bit on to ic.Jentify B­
signaling channel, 

1.41 The A- and B-si')naling bits provide 
for a :nax1:num of nine rossihle 

si7nalin; states by usin; 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 bet ... een 
channel frame, sig"lal i"lg frame, and per­
channel signaling channels A and B are 
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,J.".'::>ar: zed • , ".'able 1. T'le use of the A 
and a-sqna~in:; b.:s 1s c:: dependent. The 
translation of signaling states to the 
~•lues of tne A- and s-signalin3 bits 
: r ans.1',! t tea to and :ece 1 v eJ fr om the OC Ltl 
on the derived signal1:-.g channels 1s 
defined in ':'aole 2 for tne various SLC-96 
S/Stc!III channel .init types. 

C. Derived Data Link (DDL) Frame 

General 

1.42 A data link frame is composed of six 
cons~cutive s1gnal1ng frames and 1s 

9 r:,sec long. See Fq. 5. Data link 
framing identifies t~cse s1gnal1:1; !rames 
iri which the sqnaling framin:, bits (Fs) 
are replaced by bits that comprise a serial 
data link r.i-,ssage. Data link framing is 
achieved by transmitting the signaling 
framing pattern twice in succession during 
six consecutive signaling frames. The 
first two frames represent 
resynchronization data as shown in Fig. 5. 
During tt1e last four signaling frames the 
Fs bits are replaced with data link bits, 

Derived Data Link 

1.43 The derived data link (DDL) carries 
control and alarm information between 

the RT and the DCLU. 7wo data links, 
called the A data link and the C data link, 
are tran~nittecr-over" tne A andC '°"""5s=l 
links, respectively. The A data link is 
always present; the C data link is present 
only if SLC-96 shelf group CD is operating 
in Mode II. The data link is referred to 
as "derived" since it is formed by 
displacing Fs bits. tlormal signaling 
framing 1s present on DS-1 links that do 
not have a DDL. 

Data Link Format 

1.44 The data link consists of 24 Fs bits 
which are grouped into six fields of 

fixed format as follows: 

Fs bits l-11 

Fs bits 12-14 

fs OltS 15-17 

Fs bits lS-19 

Fs bits 20-23 

Fs bit 24 

3E:';lull ; I 
?:ig e 6 

Concentrator field 
(C-f1eld) 
Spoil er Bit field 
(fixed pattern of 010) 
Maintenance field 
(M-field) 
1'.larm Data Link 
field (A-field) 
Protection tine Switch 
field (S-field) 
Spoil ~r Bit field 
(fixed pattern of lJ 

1.45 The struct~re of 
shown 1n F:1. 5. 

present on the a data 
~sed, nowever, cnl1 
o ;ie r a t : '1,1 1 :, ~o j e I ; . 

's 

1.46 The spo1:er bit ~1•l~s S'1J~:-: ,r~ 
required to prevd:-:t ~:ie :::-:- :r.::'Ti 

:-r,!sfra~ing du~ ':~ t,e ~-,a,jv~~::e-"1': 
tr an s:n 1 s s i an o f : :-: e s : :i n a~ : -; :: : : = · : -
pattern. There are no other res:r1c:1~~~ 
on tne content of any f1el1 !=r ?c:•:=1 
any field) trans:nitteJ to :,e XL:.: t,a: 1~ 

not ~sed on either jata li'1k. 

Concentrator Field 

1.47 T~e ~-field 1s used ~~ ~0-::rJ: 
channel assigr.:nent/deassq:1_,,ent a~.J 

other functions relating :a '1oje :r 
operation. The A data link C-fielJ carries 
information for both SLC-96 she:ves A anJ 1 
and is used only 1f shelf group AB :~ 
operating in Mode II. On the C data l :,,; 
tne C-f1eld carr1~s :~formation ~or ~c:1 
shelves C and D and is use:l ~nl~. if sMe;f 
group CD is operat1'13 :,'1 Mooe •. . ~essa;= 
specifications and commun1cat1on ;iratacol 
are discussed in the subsequent p~ragrarhs, 
while :naintenance f~nctions are discussed 
1n SECTION II 2.20 through 2.33. 

C-Field Messages Sent From DCLU 

1.48 The C-field messages that can be sent 
from the DCLU are given 1n ':'~ble 3. 

These messages control DS-l time slot 
·ass 1gnment/deassignnent and various 
:naintenance functions. Each message except 
"I,lle" requires three data l:nk frames 
(27 ms) for transmission. ':'liose :-nessages 
consisting of three identical submessages 
will be recognized at the RT only if at 
least two of the three submessages agree; 
otherwise, the messa,e will be ignored. 
All three of the submessages that make u~ a 
three part message must be sent to the ~. 
before sending another new message to t~e 
RT. When the first two submessages agree, 
a ~essage will be recognized at the RT 
after only two frames ( 18 ms) • '1essages 
consisting of a header followed by a true 
submessage and 1 ts complement wi 11 be 
recognized at the RT only 1f the true a~d 
complemented submessages agree. 
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Table 2 - S1gnal1,g States :~r RT Cnannel '.Jn1:s --------- -
C11annel 31ts Received Fro:r.l 3ltS Sent Toi 

Unit Station Cond 1: 10n The ;:>1gi:al 7ne J1g1:,l 
I Typo! 7o Cnannel Unit Interface Inter flee 

"' i3 " :; - - ~ 

! I 

I ~ 1 ng le Party J:1-Hook 0 0 0 l 
Off-Hoo~-

I 
l 0 l 0 I ;,.;:-ie~..1 ! ??e3 l l " l J_ l 1/0 - --- ---

Super i.nposed On-ilooi( 0 0 0 l 
Ring in'3 Tl? Party C:rounc - 0 l l I) 

Multiparty Ott-HOOK l 0 l l 
( S PR-11 P) :.:neq:.:l;,?ec l l l 1_ 10 --- 10 0 --

10 l 
lC l I') -Frequency On-Hook 0 0 0 l 

Sel<:ct1ve oU-:100~ . J l l 
R 1 ng i ng U:1equ l i?P~--- l 1 l 1/0 
Mult1,iarty 1/0 1/0 
(FSR-MP) 1/0 l --- l/0 0 -- -Coin On-Hook 0 0 0 0 

Coin Grouna --- 0 l 0 l 
'O"tr-Hook l 0 l 0 
□ nequ1;:,pecl l l l 1 

0 1/0 
1 l/0 

1/0 0 
1/0 l 
l /0 1/0 

Ground Start On-Hook 0 0 0 0 
lhng Crouncl 0 l 0 l 
OH-Hook l 0 1 l/0 
Unequ1;:,pea 1 l I) l i~ 

I -

Notes: 

l. ~ and B bit values are given as they appear on :he DS-1 links. 

2. 1/0 indicates alternating ls and Os. 

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

(:""'. a~~E: ., ..... ~ 
Con:1 ~ :1..:,ri . - Stat 

-----~-~~:II 
Ch a~ '."H~: -:-s s: 
Forwar-j D1sconne-:t 
I1 ~e [ 4) 

-R RI ci;;: ~i,., ___ A 

Cnannec ?est 
7ip Party :'est 
1,3 1 e [ 4 ) 

-R Ri :'1,3 lT~ 

+;' R l :1g : , : 
- ' R1n:, irq 
• :l R l n?: '13 

Channel 7est 
:rl le [ 4 l 
Freq nand 1 R i '1~ l n 
Freq i:land 2 Rin,pn 
Freq Band 3 Ring1n 
Freq Band 4 r 1 n~ : , ----.-.=.-__,. -
Negative LOO[.) r1ode 
Channel :-est 
Positive loop Mode 
Ground Start [ 4) 
Posit 1 ve Coin Chee 
-R Ringing 
Coin Collect 
Col-, Return 

............ l 

:, : S . I 

K 
i 

I 

I 
Negat1 ve C.:i1 n Chee -
Ground Start 
Channel Test 
-R Ring in,, 
Id le 

~l 
-__ __J 

4, This code 1s sent to the llCtU for channels that are unassigned or installed but not 1n use, except as otherwise noted. 

S E:T: Jt: ! : 
i?3g e 7 
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: ao :i.e 
~-F~elj ~ess3ges Se""'.~ ?:-or:, x:.~' 

-MESSAGE. I fl.t.CTIOlJ FORMAT 
., r ..,.n ,c .-.ss lg n; 
D,;ass1yn MESSl MESSl MESS! 
Ass i J n.n<!nt 
Update HEADER MES£1 CMESSl 

-- /1ESS2 '----:::-°:ESS2 ~CO?l~~ Test I H~ADER 
AC ti V l t y update 
Request ~ESS3 :1ESS3 11ESS3 
!OJ.e 

NO'L'ES: 

l. 

2. 

MESS4 

The format shown here represents the 
three submessages that are sent to 
the RT in the concentrator data bit 
fields of three consecutive DDL 
frames; tne left-most of these 
submessages is sent first. Bit Cl 1s 
the most significant bit (:-ISB) of 
.;ach sub:nessage and is sent first. 
The submessages are defined as 
follows: 

1lESSl: 

CMESSl: 

HEADER: 

11ESS2: 

CMESS2: 

MESS): 

HESS4: 

The "Id le 

Bits C6-Cll (C6 is the 
MSB) are the binary 
representation of the line 
number (0-47) or the 
deassignment command (63). 
Bits Cl-CS (Cl lS the MSB) 
are the binary 
representation of the time 
slot number (l-24). 

Complement of MESSl. 

Bi ts Cl-Cll set to octal 
3470. 

Bits Cl-C 11 set to octal 
3714. 

Complement of MESS2. 

Bits Cl-Cll set to octal 
3466. 

Bits Cl-Cll set to octal 
3 760. 

message consists of only 
one submessage. 

C-Field Messd~es Sent to OCLU 

1.49 The C-f1eld ODL messages that can be 
sent to the DCLU are shown in 

Tabl~ 4. ~hese messages contain both 
activity and maintenance information. 
Activity messages report a transition from 
on-noo~ to off-hook or vice versa. The 
"Idle" message will be received from the RT 
in the absence of any other messages. As 
in the case of messages transmitted from 
the OCLU, each received message except 
"Idle" is three data link frames (27 ms) 
long. No new messages will be received 
from the RT before the message currently 1n 
progress 13 completed. llessages received 
from tne RT are interpreted us1~; ~~e 
protocol Jescribed 1n 1. 48. For example, 

SECTIOtl 11 
? 3-.J e 8 

if a 3-part :nessage 1s received :~om t:.e a-;­
a~d ~=~e cf ~:s :~,e~ s~o~ess~~e~ ~~r~e, 
tne entire message .i1ll oe di:.carjed. r:, 
., owe v er , t he g 3 r b 1 ed '.'.'.-= s s a, e rec e 1 ·; e.J : r o • 
tne RT is (or ;::ould oe) tne respcr.se _, a 
:nessa~e s~nt t:, :.:ie r?:', tr--,e .::ess:.:;e .. -..c.­

,;as or 1g inal ly sent to tne R1 : 5 sen: 
a\j din• 

C-field Messages sent ':o OCL:J 

- -MESSAGE FUUCTIOIJ i FOR11A! ·--
Act.'/ l ':y 'IESS! rt ·,s<sI i 
Act1v 1 ty Update HEADER CrlESS 1 
LOO ping Test ·- -HEADER -~MES~1 ----Assign Uf)(late ' P. i . -- --Request ___ -!ESS~3- __ '.!_£_ss3:-•~:;.:;3: 

_I_d_l_e _______ _..' "IESS 4 T---- - i 
!lo Alarm I MESS5 '.IE:S55 L_'l~~ssi 

NOTES: 

l. 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 

2. 

first. Bit Cl is the most 
significant bit (MSB) of each 
submessage and will oe received 
first. The su:Omessages are defined 
as follows: 

HESSl: 

CMCSSl: 

HEADER: 

MESS2: 

CHESS 2: 

HESS3: 

'IESS4: 

The u Id 1 e 

A line is said to be 
"active" if its A and B 
signaling bits are 1n any 
state other than "on hook" 
or "unequipped." The 
number (1-6) of each of 
the six 8-line groups 1s 
coded in bits Cl-C3. Bi ts 
C4-Cll indicate which of 
the eight lines in a li'1e 
group are active. A "one" 
in any of bits C4-Cll 
indicates that the 
corresponding line 1s 
active. See Table 5 for 
the mapping between line 
n umbers ( •Jh i ch i n turn are 
defined in Table 6) and 
HESSl bits Cl to Cll. 

Complement of MESSl. 

Bits Cl-C 11 set to oct,11 
3470. 

Bits Cl-Cll set to octa 1 
3 714. 

Complement of MESS2. 

Bits Cl-Cll set to oc -:al 
3466. 

Bits Cl-Cll set to octal 
3760. 

:r,e?SS3'.j e :-onsist.s Cf c:ily 
one S\lbmessage. 
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:1app1:1g between L.;,1e Sumbers 
and MCSSl BltS 1'1 "ACtlVlty" Mes5a:;es 

lW'i'ES: 

~l:1€ 

Group 
l 
2 

1. Tne Line Gro~p (l-6) 1s given (in 
t.nary) by b;ts Cl ::o C3. (Cl is the 
most significant bit and will be 
received at tne D1<J1tal Interface 
first.1 

2. 'A "one" ("onc?s"J in any of bits C4 to 
Cll 1ndicato;is ( indicate) the "active" 
state for the line number(s) given by 
the element(s) 1:1 this taole that is 
(are) at the i:1tersect1on(s) of the 
row corresponding to the Line Group 
specified 1:1 bits Cl to C3 and the 
colu.:nn(s) cotro:!Sponding to the bit(s) 
(C4 to CllJ havin;i a "one" ("ones") 
in 1 t ( them) • 

Table 6 - Line No./Shelf Group 
c..:.annel :10. Assign.-nents for Mode II 

Line tlo. Used I Shelf Group Shelf Group 
In C-Field AB CD 
Messayes Channel t,o. Channel :10. 

L-
; 

0 49 
l 25 73 
2 13 61 
3 3 7 85 
4 2 50 
5 26 74 
6 14 62 
7 38 86 
8 3 51 
9 27 75 

10 15 63 
11 39 87 
12 4 52 
13 28 76 
14 16 64 
15 40 88 
16 5 53 
17 29 77 
18 17• 65• 
19 41• 89• 
20 6 54 
21 30 78 
22 1a•• 66 •• 
23 4 2 •• 90 •• 
24 7 55 
25 3l 79 
:.!6 19* 67* 
27 43• 91 • 
28 8 56 
29 32 80 
30 20 •• 68** 
31 44** 92 •• 
32 9 57 
33 33 ii l 
34 2i* 60* 
J s 45* 3 3 • 

Line No. Used 
In C-Field 
Messages 

36 
37 
38 
39 
4 '.) 

41 
42 
43 
44 

45 
46 
47 

Shelf Group! Shelf GroJp 
'AB ;:I) 

Channel :10. Cnarrnel ·:c. 

10 
34 
22•• 
46 ** 
11 
35 
23* 
47* 
12 

36 
24 •• 
48** 

I ___ r_f_ 
94 •• 
39 
a3 

I "7: • 
95* 
60 

34 

72 '' 96 

These channels may be used for coin or 
04 special service. 

•• These channe:s are not used whe:1 t,e 
preceding nu.-:-,oer chanr.e~ 1s used :;), 
coin or ~4 s9ec1al services. 

Maintenance Field 

;_. :,Q Tne M-field (Fig. 5) 1s used tJ 
control channel 3nd distribution pa1~ 

(drop) testing. The A data link 11-fleld 
carries information for all shelves. 
Specification of the messages sent over the 
M-field and their timing requirements are 
discussed 1n 2.21. 

"-larm Field 

1.51 The A-field is used to transmi~ or 
receive alarm information or system 

control commands; the A data link A-field 
carries these for all shelves. The A-field 
is used to send one 2-bit message during 
each data link frame. Since the system 
requires more alarm messages than is 
possible with only two bits, an alarm data 
link frame, which consists of either 
thirteen or sixteen consecutive ~ata lin~ 
frames, as described below, 1s created. 

1.52 The alarm data link frame leaving the 
~C~~ will alwa~s consist of sixteen 

consecutive data link rames independent of 
the type of 'ACU installed in the R~. 

1.53 Alarm data link framing is identified 
by the framing alar~ ~essaqe that 

consists of both alar~ field bits equ~l to 
"enc". (See Fig. 5.) The alarm data link 
fra:-ne per:~1ts ass1q:1:11ent ot messages -~ 
S?ec1f1ed alar~ ,:ond1~i::l'"lS :::r s,·s:e~ 

s::-::Jr :1 



=ontr:. :o~~an3s. :~e ~3r::Js for~~:s of 
the al3crn aata l1nK trame a~d spec1f1cat1~n 

def 1 ned. 

Protection Line Sw1tc1 Field 

1.54 7~e S-f1eld (Flg, 5) 1s Jsed co 
control t~e sw1tchlng of tne 

protection DS-1 link. Tie A data link s­
f :elj carrles :~for~a::Jn for 311 snelves. 
S~ecif1cat1on of the ~essages sent over the 
S-f1eld and tne1r t1m1ng raqu1rements are 
def 1 n.,;ci. 

2, FUNCTIONAL OESCRIPTICN 

2.01 To accomplish its purpose the DCLU 
performs the following functions: 

(3) Converts Tl line data format to SESS 
internal data and control line 

for.~ats 

(b/ Provides data concentration 

(c) Detects line signals 

(d) Monitors al arms and 1mple:nents 
maintenance exercises. 

2.02 These functions are described in the 
paragraphs that follow. The 

discussions in some instances make 
reference to SD-5D202-01 Block Oiagram 
1 dnd ;:. (BDl and BD2). In referring to 
these clock 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 
DCLU-SUPP - SD203-0l. 

Tl/DSl 5£5S fORMAT COUVER~IOH 

A. unipolar/Bipolar and Tl Line Format 

2.03 The St.C-96 perfo=s a framing 
oi,>eration and a unipolar to bipolar 

conversion. The Tl line carries a l.544 
tlb/s data stream which is formatted into a 
24-ti:ne slot (S-bit per ti:ne slot) channel 
frame occuring at an 8-Kllz rate. This 
digital stream passes via a DSX-1 cross­
connect to connector J2, as shown in BDl. 
1'1 tlode II operation, two Tl lines and the 
protection line come from each SLC-96 RT. 
In the present configuration the DCLU is 
capable of handling SlX SLC-96 RTs 
operating 1n Mode II. Three are handle-J by 
DCLU shelf O ~hile the other three are 
handled by shelf l. A Tl line consists of 
two twisted pairs of wires. 

2.04 ~ach SDfI analyses the 
serial oit stream. 

the line t1~in~ established 
; £: a,-;-11 n~ o. ts) and ref r ames 

SL:CTION l I 
~~'"j I':= 1Ci 

Tl 
It 

by 
t:-ie 

line format 
syncs on to 
the F-bi ts 
data stream 

:~:o two 32-~:~~ 
s~otJ, 4-:1:::..; s :ia:.a s~:eams. 

2.05 Each data s:cea~ Joes ~-­
separate lead cf 3~ !?!')~. 

::iese ~eads feeds Da:a '.1ux ,: ;u :".e 
....-., .i. .~ ::ie Q::1er :~ad f.::ed s :,.;. :~ ''._:< 
tne other I?lJB. 

~. Timing and Sync/Send and Receive 

2.06 T1c11ng and sync 
from the Data Mux 

!PI::lB co~pr 1.ses: 

(b) 4-Hllz clock 

( C) a-KHz sy'.lc 

s1gr,a:s 3.r= 
via t:-ie IP:')B, 

... o C :_ 

? : ;3, 

( d ) T i 'TI e s lo t d a ta 1 n fr o,n Da t ;i Mu x es . 

D. Failure Operation 

2.07 By switching to the protecti~'.1 l:n~, 
software can ta~e ;iny SDFI cu: nf 

service without t:1king any custo~er out of 
serv 1ce. 

E. BD2 

2.08 Equipment shown on B02 op~rates 
identically as that ~n BDl. Thus, 

six RTs are handled via SOFis. In t:-ie 
event of a failure of either Data Hux, tne 
other takes over via the buses fro~ :he 
other shelf. The 50-lead bundles 
interc-onne-cting control Muxes provide tne 

'necessary control to effect shutdown of one 
Service Group and allowin~ the other to 
take over the full load. 

COl~CEtlTRATIOtl 

A. Mode I versus Mode II 

2. 09 As mentioned 1n Section II, 2. 10, the 
facts determining whether th~ 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 II designed SLC-96. Table 7 
shows a typical SLC-96 Mode II shelf 
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 ~ade up 
of upper and lower shelf ~ of 48 
channeis each (24 slotsj, called shelf 
group CD and shelf group AB, respectively. 
~sine from certain co~mon mai:1tenance 
functions, the protection Tl line, t,e 
ringing generator, and tne powering 
equipment, shelf group AB and shelf group 
CD operate independently cf each ot:-ier. 
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73/74 75/i6 77 /78 B;so al a2 I 33,'G4 55 '86 i 37 ·39 2'P. :io; 3~ • 92 i "' •. 1t., ~s• :,.; , ..,,,~:.c 

CD 

Croup 

Ad 

Group 

49/50 51/52 

.l / 4 J / 

53/54 55/56 

29/30 31/32 

5/6 

lsml:,_.4'"! 
----.-..~- ---~---~ 

57/58 

33/34 

9 iJ..G 

59/60 61/62j G3.'64 

35/36 37/381 39,'40 

::'.._l_,L,L~,, 

I 

i 
65*.'661 

I 

I 

67*.'6EI 6 9 • , u 

41*/421 43*/441 45*/461 4-:-•;4al ,:,::'.. 

I I I l I : 

: I 

_l:w,:1_Ll_~q•/2:· _2:•-22i _22~ _:~: _:;·: __ _ 

• for Mode II, singl,; circuit plug-ins may only be used 17 th,; ccian:1el unit ;,os1t1n,is :: ".,e 
ri,iht of tne double oar; tne star(*) ind1cat<?s t'ie cnannel ·Jn1t nu:nber tr.at s:1ould be> 
dSsigneci a ti.ne slot when so utll 1zed. 

2.11 ~ode refers to a nonconcentr~ted 
shelf group that is served by t.,o 

primary Tl lines. Each of the two shelves 
1n the shelf group is served by a dedicated 
Tl line h·aving the same designation (A, B, 
C, or D) as the shelf it serves. For 
example, if shelf group AB is operating in 
Mode I, its A shelf is served by tne ,; 71 
line and 1ts B shelf by the B Tl line, If 
all 12 slots of a shelf are filled with 
dual circuit channel units, the 24 time 
slots on the Tl line associated with that 
shelf are fully utilized. Single circuit 
channel units may be substituted for dual 
circuit channel units with no restrictions. 

Hcwevar, for each single circuit channel 
unit that replaces a dual circuit unit, one 
ti~e slot on the Tl line will be unused, 

2.12 Mode II refers to a shelf group that 
uses a digital concentrator and is 

connected to the OCLU by one primary 71 
line. The A Tl line is used for shelf 
group AB and the C Tl line for shelf group 
cu. A max1.nu.11 of 24 dual single party or 
mult1~arty channel units may be plugged 
into the channel unit slots in a shelf 
group, resulting in 48 lines competing for 
the 24 Tl time slots, or 2:1 concentration, 
Although either dual or sin3le circuit 
channel units can be used, only the dual 
circuit types are concentr3ted. The 
concentration ratio remains at 2:1 even if 
single circuit channel units are 
substituted for dual circuit ones since 
each single circuit channel unit displaces 
one dual channel ~nit and takes away one Tl 
time slot. In order to maintain sufficient 
traffic capacity, a minimu.11 of 16 time 
slots on eacn Tl line must be available fer 
concentrated traffic. Hence, a max1mu.11 of 
8 single circuit channel units may be 
assigned to a shelf group, Further.nore, in 
Mode II, Coin or 04 s;,ecial service plug­
ins mat be used~ 1n the four r1ght~ost 
channel unit slots on each shelf (see 
Table 4) • 

:ALL AtJD CO:l':'ROL SIG~!ALitlG DETE'.:'.':'I ):: 

2.13 Call control of indivijual ~ustJ11er 
channels depends c1oon :"odes of 

operation of the SLC-96 and :,e Channel 
Unit (CU) types 1nstalle1, For all .11odes 
the signalin3 channel bit patterns are sent 
to and received fro:,, t:-ie XLU wh:::,'1 de?tects 
A and B sub-channels used :o convey 
1 nfon~ation. 

2.14 In addition, controllin; a MODE II 
systa~ requires sending and rece1vin1 

specified messages in the C-f1eli of t'ie 
DDL that io; carr1ed on the OS-1 link ovar 
which the custo11er will be served. See 
1.43 through 1.49. The :X:LU/SLC-96 
interaction follows a prescribed protocol. 
The only call control 1nfor~3tion not sent 
over the served DS-1 l1nK :o; al3r~ 
1nfor11at1on indicating ::.at it is out of 
service. This al~rr information :s s~~t 
over the DDL A-data L;nk. See Section :, 
2.01, The discussion that follows a?pl:es 
to SLC-96 single party CU's only. 

~. OFF-HOOK/Dial Tone Call Origination 

2.15 During on-hook conditions for ~ode II 
operation, the customer loop pair 

between the subscriber's set and SL::-96 nas 
normal batt<?ry feed, w~en il subscriber 
goes off-hook, t'le SLC-96 and t:ie DCLU 
interact via a prescribed protocol as 
follows: 

(a) T:.e SLC-96 CU detects t~e change 1n 
the loop current. 

, ... , iw"hen a cailing customer :;oes :ff-noo~ 
a single activity message 1Jent1fy1n3 

t'ie calling customer is sent by the SLC-
96 r.T to the DCLU over the C-field of t'le 
DDL. See Table 4. 

(c) ':'he DCLU responds by assi')ning a t1s,e 
slot to the customer line via 5ESS 

software and tne DDL C-f1eld. S~e Table 
J. 



j .\ .\ f ta~ 3:..,: - ~ ~ ::-2 = -2 ~ ', e:-s : ~ e 3 3 s : ~ :-'..~ e-:. : 
'.'lessdge, 1t en:,er,; 3 10001 n.:; :node to 

vet1Iy trdns:n1,;s1on over cne assi~nea 
DS-1 ::~e ~io:. Successful resul:s 
co~c:Jda che orig1nat1on proto=ol. 

2,16 Once an ori91nat1on has been 
report~, ':he following occurs: 

(dJ Dial tone is sent fro:n the SESS over 
th;, DS-1 ti:ne slot associated witn 

tne or1;1nat1ng customer. 

(o) After receiving dial tone, the 
ori3inat1n3 customer inputs address 

digits. oial pulse digits are encoded by 
SL:-96 as cnanges between off-hoOK and 
on-hook of the A signaling bit 3ssociated 
with tne assigned :JS-1 t1:ne siot, and 
dl.'11 µulsing will be received by the DCLU 
over tnis bit. 

a. Call thru-put Terminating on RT 

2.17 The addressing digits are interpreted 
by tne SLSS and :ne destination path 

is aeter:nined. For 3 call terminating on 
tne SL;;-96 RT, the SLC-96/DCLU interaction 
protocol proceeds as follows: 

(a) 7he RT connects the DS-1 
assignment by means of 

assign DDL :nessage from the 
See Table 3. 

t i:ne 
the 

SESS 

slot 
trunk 
DCLU. 

(o) Upon receiving t~e 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. 

c. Ringing and Ring Trip 

2.13 Once a DS-1 time slot assign:nent has 
been :nade the remaining SLC-96/DCLU 

protocol for controlling a terminating call 
are as follows: 

(a) The rin':jing cycle at the RT is 
controlled by alternating the A/B 

s1,1nal1ng bit patterns sent from the OCC.U 
between the ring1n':I and the idle patterns 
at the times necessary to produce the 
desired ri:-iging code. The ringing 
generator is located at the RT. When the 
RT called party CU recognizes the ringing 
pattern (A"l,B•l/01, it responds by 
applying the -R ringing to the loop. See 
Table 2. The RT switch hook detector 
output becomes disabled during rin~ing. 

(':l) ;/hen the RT called party CU detects 
an off-hook it trips ringing. 

Snort:/ tnereafter, the signaling bit 
2attern received by the DCLU from the CU 
being rung will change from on-hook to 
off-hook. Or.ce this off-hook signaling 
oit ~~ttern has been received by the 
DCLU, tne rin;iing signaling blt pattern 
is no longer sent from the OCLU. 

'..J • 0 ;1- H 00 K and :' l :ne 5 •Ct De- 3 S S ~ ::J n 

2,19 :all ~erci:r.at • .:in • ., :._J 
observing ~:ie cha:-.ge ici /\ii:l s:,r,c'. -

bi~ ?dttern (from ;)f:-ric.:,,: :) ;'.""-:-:.::::-;;; 
:er~1~at~on pro~~col proc2~~s ~3 f::::~:J~;: 

( :t) l'W'h1chever party :-1a~gs ..;? ::a ... st..:: 
custo~er loop current ~J d:~p ~e~~~, 3 

t:-1r~shold val-.!'?. T': :.s a~ ::~s :-.~ ; 3-.:: 3 
s1g~al1~3 01t ?a~tern w~:c~ 1s se:1~~~ ~i· 
the SESS. 

(bl The on-hook si9nal1"l~ 
(A=O,B=O) ,s s.;,r.t !'r:i"' 

bit ;,att-:=r~ 
:-:e R7 ::, :,e 

DCLU. 

('.:') A trunk de-assign message is s2'1: 
t'.le R7 fr:im ce XLU/5ESS. -~ ' ~ . . , 

nessage conta1~s t~e ~S-l t1~c s:-~ 
number to be '.le-assqned and t:ie ,~·:a: t"i 
l 1:.e nu:nt>er (Hex 63i used as ttie de­
assign code. 

DCLU MAINTrtlANCE 

2.20 Basic~lly, DCLU maintenance cons1,:s 
of monitoring t:ie SLC-96 RT and 

i~self. Regular self-diagnostic tests, 
called exercises, 'lre performed under 5ESS 
software direction. In add1t1on, a'1y 
faults detected are reported via alarms. 

2.21 The DCLU 
include: 

'T!aintenance funcc1ons 

(a) Monitoring by means of exercises 

(b) Fault reporting by means of al3rn,s 

(cl .:.oop testing via :net al~ ic pa~ r/DDL, 
11-field 

(d) Protection line switching. 

~- Derived Data Link and Self Diagnostics 

2.22 The maJority of SLC-96/RT maintenance 
information is carriP.d as messages in 

the various fields of the DDL. DCLU 
maintenance is impl e:nen ted by self­
moni tori ng, 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 cir~uits. 

2.23 Most of the maintenance messages are 
carried by the A, DSl link, DDL 

A-field. However, other fields also 
perform maintenance. The DDL fi~lds are 
described as follows; 

(a) "C"-field (Fi'). 5) provides a "no-
alarm" message and the looping test 

:nessage once every 2,3 seconds. If 
either :nessage is not received in ti-ne, 
an alarrr- :!1essage 1s se'7t •~ 51,p:; ,;;a 
DCLU. 
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(:J) DDL AlH"'1 uat3 Ll:11< "A"-:ielc. f0rmat 
consiscs of 12 or 16 consecutive DDLs 

a~j 13s:s 1~4 ~s. :1essaJes 3~e 
cor1municat..d via c.;o 11essd~e :,ics in t:1e 
"A"-field. See fig. 5. 

2.24 Alarm :cteSSil'.ies Jre received :rem or 
sent co cne JCLJ as specifi= v.ilues 

Ct tno:: c.;c, a:.:ir::-. :ield DltS Al .;nd A2 (See 
r .. ble I:,). 7nese ::,1cs caKe cne ·,al Jes of: 
''l,l'' for :ne fr3~1~~ ~essa9~, ''U,O" for an 
act1v~ alarm ~ond~:1on, and ''0,1" for a~ 
1nact1ve alar'.'.1 =onJ1c1on. (O,,ly t!'le 
fcam~n~, maJor alar~, anJ four s:ieif aLarr, 
messages are received from tn~ RT over the 
~DLA-field [~able bl.) 

Taole a 

Alarm ::ata Link E'orr1at ,;1th a DCLU 

Alarm I Bl C' dlt I Alan1 

I 
ness.;·_,,.

1 

n1 I A2 ·:essa~e 
j tlo. 
I 

l l l E'r am 1 n;i 

2 0 l llot Used 

3 0 l tlot Used 

4 0 l tlot Used 

5 0 l or 0 MaJor Alarm 

6 0 l tlot Used 

7 0 l !lot Used 

B 0 l or 0 A Shelf t,larm 

9 () l or 0 B Shelf Al arr.i 

10 0 l or 0 C Shelf Alarm 

11 0 l or 0 D Sh.elf Alarm 

12 0 l tlot Used 

13 0 l tlot Used 

14 0 l tlot Used 

15 0 l !lot used 

16 0 l tlot Used 

l. Bit value are as they appear on DS-1 
l 1 nks. 

2. ?he alarm state is active when bit A2 
1s a zero. 

3. 

4. 

Tne alarm .nessa]es indicated as beln':i 
"t~ot Used" will not be received from 
the interface in the active state. 

Tne transr.i1ttal of the 
:0 the interface for 

active state 

1 :,-.J 1 cat ed as be 1 ng " :Jot 
nave :io eff,.ct on the RT. 

c·ne :11essages 
Jsed" .. 11 l 

2.25 ~:-.e (ra~1;1~ ~e553~e 
:.r1:er:"3ic~-:.; -:i.r~· .... ·.:ire 

a:3r:n :ia":3 l:··-i,< :rn'.'r'.~. 

2.2S ~ne :naJor alar~. ~ess3:_;e 1i::ic3-:~:; 
tnat 3 ~aJ~r ~lar~ =onj~:1~n ex:i:5. 

h ~3JOt alar~ conj1:1an 1s ~ef1~e~ 35 
5 is : e,- s : a ~-? :: \: a r 1. :: ~ e r 1 :-=.: .... 1 _. __ -- ::, .... _ 

service co s~bscricers served by 3 shelf ~f 
s:i~:f 1r-:...:c=. 

2.27 There are four shelf dlar:11 ~eS53J2S, 
eac;J =er respond 1~~ .. .. d :Jo c:1::ul 1r 

shelf ( A, El, C, or :Jl to ind 1ca.t~ that 
shelf alar:11 condi:1on exists. , she~f 
~la r~ co nd l ~ i c n : ;;; 1 <? f 1 ~ ed 3 s 3 s 'is: e,-. 

s:ate char~cter1zed D/ 3 ~oss =0~r3::0nd! 
1nte')rity for a s:.eif. i.""\ec: " r,aJ-:ir c1l.n-. 
1s also present, tne s:.elf alar~ 1nd12dt23 
~~e !ocat1on of t~e ~aJor 3l3r- !J~:-: 
condition. 

2. 29 One =f ~:-,e ,.,essa·:es th3: . -· ~-= 
received from tne· RT is :::-.e "Tes: 

.\lar~. PC" !;!essag".? 1:1 t'ie ~,-f1el"J. S-?e 
E':')-.:re 5. Rece1r,t of this "1essa')e 
i~d1=~tes that =nannel and drcp testing 
cannot be per ~or:11ed. 

2. 29 ,he ::X:LU :j iarynostics exercises each 
Control ~ux/Data Hux group anj 

individual SDE'Is. The purpose is to 
determine whether a service group or a 
particulcr 3DE'I 15 faulty, 

B. Maintenance Communication Protocol 

2.30 Maintenance communications between 
the SMPU and tne DCLU takes pl Ke by 

.. ay of a specific protocol/data l:c:k !~r~at 
called PICB-A. 

2.31 Thus, the SMPU can demand that an 
exercise oe jone on a certai:, SDE'I by 

writing to that SDE'I via the Control Mux 
PI:B-B and receiving a reply to confir~ 
receipt. The SDFI firmware irnple111ents the 
demanded exercise and writes results in 
registers. To these, the SHPU 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-seems-well (ASW) field of the 

reply word. See Table 9. This table 
presents code versus error conditions bei:ig 
reported. Note that Order Messages signify 
read and write commands as .. ell as 
respective replies. 

Table 9 

Al l-5eems-Well ( i\Sl:l :ode/Error i\ss1::;:iments 

ASW2 AS;(I ASliO ERROR 

0 0 0 Addressing Error 
0 0 1 Parity Error 

on Order Message 
0 1 0 hll Seems I-le 11 
0 1 l Bad start code 

on Order r1essa(}e I 



Faults and Alar~s 

2.33 Various c1rcu1ts t'lroughout ~ne DCLU 
mon1toc tne ,. ,,ne input ano Outpu~ 

for faults and errors. In addition, 
maintenance 1s performed both internally 
and externally. Jev1ces in the cir:~it 
packs dre self checked as well as the line 
timing, sync, and data. Faul ts or errors 
will produce tne following alarm reports to 
SMPU: 

(a) Red Alar~ - Indicates that the SOFis 
c:i'nn~fra:ne :..ip en the i:ico:n1n,3 

si~nal fcom cne RT. 

(b) MaJor Alarm - A llaJor Alarm will be 
sent Tr"°che line error rate crosses 

the l~-3 threshold. 

(c) llinor Alarm - A :-linor Alarm will be 
~ lfthe line error rate crosses 

the lE-6 threshold. 

(d) Protection Switching - Fast error 
rate processing algorithms will send 

an alarm 1f the line error rate crosses 
the lE-4, lE-5, or lE-6 thresholds, but 
only if enable by the SMPU. Also, a fast 
loss-of-frame indicator is provided in 
the lE-4 message location. 

(e) Loss-of-IPIOB-Clock Alarm - A loss of 
bodi 1 ncoiiiing IPIDifciocks from the 

SIIPU will result in the SDFis 
automatically going into a looped state 
which will generate a message to the 
SMPU. 

(f) Loss-of-OOL Alarm - If the Fs framing 
~em received 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. 

(g) ~ counts - The total number of 
controTI'ed""" slips is constantly 

monitored and reported if maJor or minor 
thresholds are crossed. 

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

the si5fTs changes frame aligrnent is 
constantly monitored and reported. 

(1J Errored Seconds Alarm - A count of 
the number of seconds which contains 

one or more line errors is kept and 
reported if the total crosses a certain 
threshold. 

(Jl Out-of-Frame (OOF) Count - A count of 
tFie num'6er"of oor corid'itions <toss of 

l:'rame Alignment Signal [FAS)) is kept. 
No threshold 1s used. 

9. Loop and Channel Unit Tests 

2.34 A metallic test pair from the SLC-96 
CO (or SESS) to RT provides metallic 

access to the customer loop (MC Loop Test 
System). Messages sent to and received 
from the DDL "M"-field permit ~etal pair­
to-cuscomer loop connection: also, they 
alloy RT CU test. 

scctro:, •. 
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2.35 .>.:":e: 
pr~~oc:: ~-C 5, :~ 3nd ::~; : S S J:c 

perfor'."led. W'len a ! tests are :::o~o e <>l, , 
jJSconnect signal from :r1e MC loop :es:1~; 
syste:n causes the DDL "M" field protocol :::, 
=ease, u~less e~rors or fau!ts are detec~~d 
at e1ther t:"\e ~":' oc x:.:.:. !n. ei":.~er -?:~ .... -=-, 
a !)DL alarm ::cessage is for"1at:"'<i :::y 5~35 
software. 

E. Protection Switching 

2.36 Protection line switching can be 
initiated from either the DCLU or ::.e 

RT. The panmeter :nonitored by DCLU nas 
been mentioned ar.d others are '."\Onitorej by 
SLC-96. It takes 9 ms or one dat~ l1n~ 
frame to transmit a protection line 
switching message. However, it takes thro::e 
consecutive lde~:ical ~essages !,r !Ct~=~ 
to be taken. A line switch ta~es 30 -s :o 
co:nplete. ?rotection switchin9 1s an 
optional feature. 

3. SCHEMATIC DISCUSSION 

ltlTRODUCTI 01, 

3.01 The descriptions that follow refer to 
S0-50202-01, FS1/FS2 and BDl/BD2. 

The mnemonics are translated whenever they 
are mentioned; 
details shown in 
fuller circuit 
times, reference 
devices details 
to a minimum. 

descriptions are to tne 
the so. However, for a 

pack understandin9; at 
is made to circuit or 

not shown. These are ~ept 

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 SDF I. Each SDF I 
contains its own power converter. The 
power start pack prevents the :X:LU from 
powering up when the -48 volt supply 1s 
first applied. This is done to prevent 
current surges when the SESS is powered up. 
To turn on power the front switch is turned 
on. Once power is on, power cannot be 
turned off, even though circuit packs may 
be replaced. A red LEO indicator lights up 
when the DCLU is shut off. One lead is 
distributed to the SOFI'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 4.05. The 
-48V power is available to all SDFis, and 
the power start pack in service group O 
(shelf 0) by the lead identified by 
mnemonics -4 BVA and -4 8VARTtl. See FSl 
(sheet BllAA). service group l (shelf l) 
is served by -48VB and -4BVBRTN. See FS2 
(sheet Bt2AA). After the power start pack 
switch is depressed, the power path to al 1 
SDFis is completed via OSTART (FSl) and 
lSTART (FS2). The SDFI power-on leads are 
1dentlf1ed as follows: OPWROtl (FSl) and 
lPWRON (FS2). Successful power application 
causes the Power Start red LED to 
extinguish. Power interruption and rt!­
appl ication causes the red LED to re-light. 



~UUALIZER :rR:UI7 PA:K (:P 215-219) 

3.04 :~e ~~ual1zer ~s a c1c=~~t oack t~a~ 
ensures tnat tie cnar3cter1stics of 

s1ynals bet..,een the ::>CL:J a'.'1:l -::1ital crOS'.} 
connect bay remain essentially unchanged. 
Tne equalizer 1s equ1??ed 3ccord:ng to the 
distance the DCLU 1s located from the 
d1~ital cross connect bay. one equalizer 
1n tht! XLU p:ov1des equalization for all 
of the SDFis equ1~ped in one XLU service 
CJ roup. 

3.05 The equalizer CP contains 15 passive 
equalizers , therefore no po .. er 1s 

requ1reci. E3.c~ D51 SlCJr:3.l l~aV!:lg a:, SDF! 
~ust ~o through an eq~alizer. The lengt~ 
of tne caole bet..,een tne DSX-1 cross 
connect and t,ie OCLU deter:t11nes ·.1h1ch 
~yualizer code to use. See Taole 10. 

TABLE 10 

I 
EUUALIZEK :AcLE 

CODE LEllGTH 
(FEET) 

SN215 0-133 
SN2l 6 133-267 
SN217 267-400 
S!l218 400-533 
SN219 533-655 

3.06 In FSl sheet B#lAA, the SDFI 00-09 
outputs (equalizer OTlCEOU inputs) 

are 1dentif1ed by the mnemonics OTlOII (00-
09) and 0710!' (00-09) which translate as 
follows: 

• Service Group O, output, Tl negative 
for SDF!s 00 througn 09, and 

• Service Group O, Tl output, positive 
for SDFis 00 through 09. 

The ten equalizer out~uts to DSX-1 cross 
connect connector J2 are identified by the 
mnemonics 0Tl0R(00-09)A and 0710T(00-09)A 
wnich translate as follo~s: 

• Service Group o, output ring of 
equalizer for OF I's 00 through 09, and 

• Service Group o, output tip of 
equalizer for OF I's 00 through 09. 

3. 07 In FS2 sheet Bt2AA, the SDFI 15-24 
outputs 

are identified 
(equalizer lTlCECU inputs) 
by mnemonics 1Tl0tl(l5-24) 

and lTlOP(lS-24) which correspond to 
Service Group 1. The ten equalizer outputs 
to the DSX-l cross connect connector J4 are 
identified by the mnemonics lTlOR(lS-24JA 
and 1Tl0T(l5-24JA which correspond to 
Service Group l. ~otice that for both 
shelves the SDFI mnemonic number is the 
s~n~ as tne SDFI number on the DCLU e.g. 
OTlOP£! and OT l0ll2_! go to SDF I mnemon 1c s 8 
etc:.:. 

SJf i (CP A:1~;41 

3.08 Ir: t.'le d:s.:-"Jssion :--:3: e'.JL~'Jw<s 
ro:ier':'nce 1s ria::l,: ~- .3J-~: ... ":-:: 

fSl/BDl and FS2/8D2. !~ re:er:1~g :o :~e:e 
docu.Ttents, note t~at 1;1 ~ -:s pr~s2;":" 

co~f11urat1on the c:Lc ~a~es ~s~ o! 2C 
S~Fis rather ~hdn 30 as disc~ss~-? ., 
previous µir3Jt3p~s. 
funct1onal1:y is not affected. 

J.C9 As jescnbed in S<2ction 2.:: :~e 
SL~-96 output on the Tl line ts ~ 

1.544-Mb;s, bipolar bit strear,,. !~ 1s 
for~acted into 3 24-ti~e slo: 13-b1t3 pee 
::ne slot) =~an~e: fr3r~ ~~1=~ :~s:s 
125 usec, t~~s cec~rr1~g at an S-YHz ra~s. 
See Fl') 3. 

3.10 Referring to the BDl shee: Hl, Tl 
data enters and leaves t!"!e DCLU t:y 

~~i of the JSX-1 C:~ss :~nn~.:-: :ibl~ 
Connector, Jl; and Equalizer, Symbol 'Jo. 2 
fro:n .. hence 20 l:nes are d1stribute<'.l a-:on.,i 
10 SDFis ( symbols tlo 3-15). Referr1n-3 :') 
SD FSl sheets B#lAA, tlAB and tlAE; thes3 
communication lines are ident1f1e<'.l by t~= 
mnemonics OT lOtl (00-09) and OT lOP (00-091. 
T>ie mnemonic translation is: shelf 0, 71 
input (:. lead) ,rnd (P lead) for SJfls 00-
09. 7he Tl input to SDFIOO is ident1f1ed 
by mnernonics OTlirt(OO) and OTlIT(OO) .. n:::n 
translates into: Service Group 0, i'.'lput 
Ring (P lead) and Tip u: lead), 
respectively. 

U07E: In ~he subsequent :liscuss1on 
~rd1ng SDFis, reference ..iill be made to 
OSDFIOO symbol No 3 on SD Sheet BHAA on:,,, 
because all SDFis operate identically and 
thier lead mnemonics are distinguished 
solely by the trailing numbers. 

3.11 Upon entry into the SDFI the 71 data 
stream undergoes a format conversion 

so that the SDFI outputs t""o, 32-ti~e slot, 
4-tlb/ s data streams. Th1=se are passed on 
to the Data Muxes via IPIDBs, one stream 
going to Data flux O while the other going 
to Data Mux l. 

3.12 Referring to 8D1 observe that SDFI 00 
nas four leads representing the 

!!'IDB. This bus bundles with the IPlJBs 
fro~ the nine other SCFis and terminates 
(40 leads) on Data Mux o. Referring o S::l 
FSl, the IPIDB to Data rtux O is identified 
by the mnemonics: 

(a) OOPBIUOO - Service Group u, Group 
ODFI, Peripheral Bus Data in to Data 

Mux O -one lead 

(b) OO(PB0,4MC,8KS)NOO - Service Group 0, 
Group ODFI, Peripheral Data Bus out 

of Data Mux O, 4t1Hz Clock and a:a1z Sync­
three leads 

Hate that "Group ODFI" indicates the the 
""ires do not cross sh1=lf (Service Croup) 
boundarTes-.-

s:.::-:-: ') ►' I! 
?age 15 



3.13 Referring again to 9'.)l note tnat 
SuFIOU has leads representing tne 

IP!LlB l cio1ng t:l uata Mux l of shelf l. 
Function~llt tnese leads are identical with 
those cf IPI'.)80. On FSl, these are 
Hlentified oy the mnemonics: 

(a) llPBINl6 • Service 
lDFI, Peripheral 

11ux l -one lead 

Group l, Group 
Bus data into Data 

(b) ll(PB1,4MC,BKS)Ul6 - Service Group 1 
DFI, Group l Peripheral Data bus out 

of Data Mux l, 4-MHz Clock, and 8-KHz 
Sync- three leads 

Note that "Group lDFI" indicates that the 
wires cross shelf (Service Groups) 
boundari~ 

3.14 On BDl notice that there are five 
leads connecting SJFIOO to Control 

Hux o. These represent the IPICB. The 
five leads bundle with the IPICBs from 
SLlFI~ 00-09 to for~ the SO-lead bundle 
snown. Referring to FSl the IPICB 
mnemonics are 1dent1f1ed as follows: 

(a) vO(C,OD,S)POO - service Group O, Side 
o, burst clock, out control- data, 

and select control for SDFIOO three 
leads 

(b) 00 (ID, lHTJPOO Service Group o, 
Side O, 1n control-data and interrupt 

for SDFIOO - two leads. 

Note that "Side O" indicates that the 
wires.:!£~ cross shelf boundaries. 

3.15 On BDl notice that five IPICB leads 
also go to Control Mux l of shelf 1 

via a SO-lead bundle. This represents the 
alternate bus feeding Control Mux l to 
provide ~ninterrupted service should shelf 
O Control Mux O or Data r1ux O fail. On 
FSl, the mnemonics are identified as 
follows: 

(a) ll(C,OD)Pl6 - Service Group 1, Side 
1, ourst clock and out control-data 

for SDFI16 - two leads 

(bl llSPl6 - Service Group l, Side l, 
select for SDF I 16 - one lead 

(C) 111 DP16 - Service Group l, Side 1, in 
control-data for SDFil6 - one lead 

(d) llNITP16 - Service Group 1, Side 1, 
interrupt for SDF 116 - one lead. 

Note that "Side l" indicates that the 
wires cross shelf boundaries. 

3.16 ·rhe remaining leads are identified as 
follows: 

(a1 -48VB and -48 R7NB represent -48-volt 
,>ower from power bus "B", 

(b) three grounJ leads, 

(c) OS7ART - si~nal lead from Power Start 
C1ccu1t Pack that stac,s the Power 

convert~rs in the SDFis. 

SL:: I J~J 
? 3g e : 6 

P'.ll-/ER UNIT l494A1 

3.17 7he 494A is a de-to-de power 
=onvertet (-49 vo:~s t~ •Sv~~:s} :~r 

the Control Multiplexer 3nJ :~e J,~, 
Multiplexer Circuit Packs. Eacn SDFI nas 
its own power converter. Tne -48-vclt 
power entering the 494A is identified by 
the mnemonics: -48VB and -4BRT:lB as s>;c .. r. 
on FSl and -48VA and -48RTNA ~er FS2. 
These translate as follows: -48-volt X:LLl 
power i n put :i us A for she l f ~ , - ~ a v o '. ~ 
power bus return for bus A shelf O; and tne 
same for bus B of shelf 1. 

3.18 The Power Unit (PU) converts -48 
volts to +S volts and distributes the 

L,tter to the Data r1ux and the Cont r::: l ,~,~x. 
In FSl the +S-volt power '.llnemonic is +5"/G 
signifying +S volts power for shelf J, 
while in FS2 this '.llnemonic is identifled as 
+SVl for shelf l. In both B::ll and BD2 thl s 
is represented as POWER which is a bus to 
which each circuit pack connects by ~eans 
cf two leads. :lotice in tl::ll and 2'.l2 :nat 
the power bus at the Data Hux lead is 
tapped by the SE~SE line. .~is :s 
identified by the mnemonic +51/0 in FSl and 
+SVl in FS2. Tn1s line provides a cneans of 
measuring (sensing) the voltage at the Data 
Mux and causing the PU to maintain correct 
voltage at the Data Hux via power bus +SVO 
or +51/l as applicable. This compensates 
for the voltage drop in the bus and leads 
between the PU and the Data Hux. 

3.19 If either the Control Mux or Dat1 Mux 
should fail, the SESS software 

determines this and ill~11inates a warning 
la.11p on the PU. The software coinmands the 
Control r1ux of the opposite shelf (that 1s 
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 l" is 
the switch lead, while the lead "+SV P.U.on 
Shelf l" is the power lead. If any of the 
afore-nentioned CPs on shelf l fail, the 
software causes the shelf l Control r1ux to 
act as a closed switch; and the +S volts 
will light the l~11p on shelf O PU. The 
same applies to shelf l PU whose switch is 
shelf O Control Hux and whose power to 
light its lamp comes from shelf O PU. 

3.20 In FSl, lead identified by mnemonic 
OOSl, translates to "out-of-service 

lamp, shelf l" and is the shelf l Control 
Mux switch lead. The lead identified by 
mnemonic +SVl is the power lead from shelf 
l PU. Thus the lamp on shelf O PU has the 
capability to light. The same applies to 
FS2 except shelf O Control Mux ?rovides 
switching, and shelf O PU provides power to 
light shelf l PU lamp. 

3. 21 In BDl the OPU leads marked PROGRAM 
act to tell the PU how much maximum 

power it should supply to the load CPs. If 
the max power 1s exceeded, the PU shuts 
down. In FSl the program leads are 
identified by the mnemonic OPROC(l,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 5ESS 
software to snut down the PU, if excessive 
current flows. On FS2, t~e same d:scusslon 
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appl1es to 1:s ?C: a '1d to;~e :nne~o'11c IS 
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3. 22 On shelf 0 Data Mux 0 ,:irovides 
conc~11:ra:1on for all SDFis. Cac~ 

SDF I connects to tne Data Mux O v 1a four 
leads whicn go :o ~ake ~p tne :wo, 40-lead 
oundles going=~ Data Mux O, snelf o. The 
54-l~ad bundle between Data Hux O and 
Control Mux O represents :ne neces~ary 
control intt!rface. The POWER, ..;:.r1SE and 
PROGRAM leads have been discussed 1n 
paragraphs 3.18 througn 3.21. 

3.23 Under normal conditions tne SDFls 
00-09, 32-time slot, 4 Hb;s outputs 

are sent to botn Data Muxes. See FSl 
(sheet B#lAD). a.t the same :ime, Data 
Hux O outputs go to all SDFis as shown. 
The mnemonics involved are: OOPBirl 00-09 
for shelf O SDFis and OOPBIU 16-25 for 
shelf l SDF!s. Each l.aad comprises one of 
tne four IPIDB leads interconnecting e:1ch 
SDFI to Data Mux O. 

3.24 The other three IPIDB leads 
identified as follows: 

are 

( a) From shelf 0: OO(PBO, 4t1C, 8KS)M,OO-
09 - tnree leads, 

(b) Fro,n shelf 1: OO(PBO, 4MC, 8KS)N, 16-
25 - three leads. 

See section I I 3. 12 and 3 .13. 

3.25 The Control Mux O sends the Data Hux 
0 a seven-bit data word which assigns 

an SDFI to a time slot. The leads 
implementing this are identified as 
follows: 

(a) Transmit: AXMXCT(0-5) and AXMXCTP 
which translate 1nto PIDB-A transmit 

Mux control bits 0-5 (bits 0-4 give the 
SDFI address and bit 5 indicates active 
or idle state of the time slot); bit 6(P) 
gives even parity to protect control 
leads - seven leads. 

(0) 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), BXt1CTP, 
BRIDCCT(0-5), ar.d BRMXCTP. 

3.26 The Control r1ux O receives a 16-bit 
word via PICB-A from SHPU and SESS 

software to assign a given SDFI to a 
particular time slot. This information is 
communicated to the Data t1ux O via the 54-
le3d bundle clucussad, and it is updated at 
a 256KHz/s rate. See 0256CK1 on FSl (sheet 
BtlAC). Serial data transfer 1s clocked at 
4MHz/s. See 04HCC.K on FSl (sheet BHAC). 

3.27 Table 11 ijentifies the leads which 
provide Jata Mux O control for read, 

write, sync and clocking as well as 
maintenance. The table applies to Da~a 11ux 
l dxcept tnat Service Group O becomes l. 

7!.!JLC 11 

Jat.3. .'--1ux () Cor.:::.Jl. :3.:--,j .·~::1;""1t~'"" . .1-,...:e 
Mnd~cnics Identity 

ORAMSY'.~C t1ux 8 
Ra:-n refresn 

ORDPULSE 
?ar1ty checker 

ORDDA-:'.a. 32X8 
:::ontrol 11ux 0 
RAr1 

01; RPULS E 
j1strioute 
:,r:Jer 

OWRPULSE 
command 

OS!::lESEL 
ua~a Hux 0 

OPIDBSEL 
PI DB-13 from 
!1ux O or l 

ODESTA 
:-naintenance 

ODSTRST 
reset 

OA ADRPER 
parity error 

01'.SI/ 

ODFILP 
command 

OCLEl'.R 

I:5e:iti ficai: !C:1 

Scrv i.ce Crou;:, C 
s;~c~ro~:zes :o~tro: 

Service Croup') 
:::om'!'and tJ rea:.: 

Service GroL:p 0 
Coa,mand to read 

3ecvice Croup 0 
:::ommand to write weed 
tJ Data Hux 0 

Serv:ce Grouo 0 
?rdpare rl1st~ibute 

Service Graue 0 
Command to s~lect 

Service Group 0 
Selects PIDB-h 
or Data 

Service Group 0 
Addres.,; select for 

Service Group 0 
Addressed register 

Service Group 0 
PIDB-A .1ddress 

Service Group 0 
A 11 s ee:n s we 1 1 
11aintenance 

Service Group 0 
PCH(SDFI) Loop back 

Service Group 0 
in Clears parity Check 
device in Data Hux O 

3.28 on FSl (sheet BtlADl the leads going 
to and coming from the CONH CK7 

comprise the four PIDBs interconnecting 
Data Hux O to the SESS TSIU side O. Each 
PIDB comprises four leads and is identified 
by the following generalized mnemonics: 

( a) (00, 01 l (l'.,B) 
4Hb/s data out 

(bl (00, 01) ( A,B) 
4Mb/ s data out 

(C) (00, 01 l (A,B) 
negative lead 

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

(el (00, 01 l ( !I., Bl 
negative lead 

( f) ( 00, O l l ( A,13) 
pos1:1ve lead 

PBON 
negative 

PBOP 
po s 1 ti ve 

4HCll 

4MCP 

8KSN 

8KSP 

32-time slot, 
lead 

32-ti:ne slot, 
lead 

4 MHz clock 

4 MHz clock 

BKHZ sync 

8KHz sync 

SE'::'! ot: r I 
?age 



\ '3) ( O 0, 0 l J \A., Bl P: : .~ 3 2 - : :. :1 e .slot, 
4~~1s j3~3 :~ ~es3~:·:~ :e3~ 

(:1) (00,01) (.l\,D) PBIP 32-ti'Tle slot 
4~1o;s data in positive lead. 

The four Data Mux O PIDBs are identified as 
foll.:i·,1s: 

( 3) PI ::JB-AO: 
OOA?BOP, 

OOA8K::.I-' 

(b) PIOB-BO: 
OOSPBOP, 

OOS~KSP 

(C) PIDl:I-Al: 
OlA?BOt., 

OlABKSP 

(d) PIDB-B~: 
OlBPBOP, 

0113 BKS P, 

OOAPS:?, OOAPB ::l, 
OOA4MCN, OOA4!1CP, 

OOBPBI?, 00B PBIN, 
001.J 4'.!C P, 0084MCN, 

OlAPBIP, OlAPBIN, 
01A4:1C~t, OlA4MCP, 

018 PB IP, OlBPB Ill, 
01B4MCtl, 01B411C P, 

00APBQ:;, 
OOA8KSN 

00B PBOtl, 
00B BKStl 

OlAPBOP, 
01A8KS!l, 

OlBPBOtl, 
01B8KSN, 

7nose leads going to make up Data Mux 
PIDBs have the same '!lnemonics except that 
tney are ~receded by Service Group l rather 
than O (1e, 10,ll vs 00,01) 

3.29 The remaining Data Mux O leads are 
those going to and coming from the 

Digital Carrier Line Unit Supplement 
Circuit as well as v~rious grounds. See 
FSl (sheet BUAC). 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 s~ne function as those 
mentioned in Section II 3.24 and 3.25. 
Notice, however that the mnemonic numbers 
goin~ to SDrI, 25-29 are one higher e.g., 
OlSP26 goes to SOk'I 25. Likewise, Data Mux 
l connections and mnemonics are defined the 
same as for Data Mux o. 

COUTROL MUX (Utl 120) 

3.30 On shelf O Control Mux O provides the 
required concentration control and 

maintenance control for Data Hux O and 
SDFis 00-09. See BDl. The SDFis connect 
to the Control Mux O via five leads each 
which form the SO-lead bundle shown. Each 
5-lead connection represents an IPICB as 
described in Section II 1.32, Besides 
these SOFis, Control Mux o provides control 
for SDFis 14-25 via 5-lead IPICBs forming 
the SO-lead bundle coming fr0111 shelf l, 
See BDl. The COS, POWER and PROGRAM leads 
have been discussed in Section II 3.18 and 
3. 21. 

3.31 On rSl, sheet BtlAC a typical 5-lead 
IPICB is identified by the following 

generalized mnemonics: 

(a) OO(ID,UINT)U/P 00-09 - Service Group 
0 Side O, control data in from SOF!S 

00-09, and interrupt - 2 leads 

(b) OO(C,0D,S):l/P 00-09 - Service Group 
O, side O, control data out to SDFis 

00-09, burst clock,select - 3 leads. 

Wote that Side O inj1cates that the leads 
do not cross shelf boundaries. 

St:::71.)ti ;r 
t'c>-,j e 13 

On FSl, sneet a•lAC tne :1pical S-l2aJ 
!?!':B fee-1:'"':: s:~e •·~ 

following generalized mna~onics: 

(a) J!IJP :6-25 - Serv'.ce GroJp J, S11e 
l., :::or,tr::il Cata ~:--. fr'.)r'.", 5JF:s :s-:.~ -

1 lead 

(b) OlllITP 16-25 - Service Group O, Side 
1, SDF! 15-24 interrupt - l leaj 

(C) Ol(C, OO)P 16-25 - Ser·nce Group '), 
Side l, burst clock and control dat• 

out to SDFI 15-24 - 2 leads 

(d) OlSP 16-25 - Service Group O, Side l, 
select to SDFis 15-24 - l lead. 

tJote that Side l :;1:::.cates :~,a~ the leajs 
do cross shelf boundaries. Also ~ote 
that mnemonic numbers are -2..!}! higher than 
S OF I n umber s • 

3.32 Data Mux O control is effected via 
the 54-lead bundle shown on BDl. 0n 

FSl these leads comprise the bundles 
(bracketed) shown going to 1/10. See 
Section II 3.26, 3.2r and Table 11 for the 
identification of each lead. 

3,33 As discussed in Section II 3.29 t:ie 
DCLU Supplement Circuit provides for 

expansion to ten more SDFis. T>ie 
generalized IPICBs are identified as 
follows: 

(a) OOIDP 10-14 - Service Group O, Side 
o, control data in from SDFis 10-14 -

5 leads one each per SDF I 

(b) OOUITP 10-14 - Service Group 0, Side 
O interrupt 5-leads one each per 

SOF I 

(c) OO(C, OD, S)P 10-14 - Service Group 
0, Side 0, burst clock, control data 

out to SDFs 10-14, select - 15 leads 3 
each per SOF ! 

(d) Ol!OP 26-30 - Service Group o, Side 
1, control data in from SDFis 25-29 -

5 leads one per each SDFI 

(e) OlUITP 26-30 Service Group 0, 
Side 1, SOFis 25-29 interrupt - 5 

leads one each per SDFI 

(f) Ol(C, 00, S) 26-30 - Service Group O, 
Side 1, burst clock, control data out 

to SDFis 25-29, select - 15 leads three 
each per SDF I. 

The preceding discussion applies to Control 
Mux l shown on FS2, sheet Bt2AC, except 
Service Group O becomes l. 

3.34 The interface between the Control rlux 
and SMPU is effected by PICBs. 

Control Mux O connects to SMPU 1 via PICB­
AO, PICB-Al, PICB-BO and PICB-Bl. All 
interconnects pass through CONN CKT as 
shown in FSl. Each PICB comprises five 
leads. T>ie PI CB-AO :nnemonics are 
identified as follows: 

(a) OOACN - Service Group o, Side o, A­
bus, burst clock negative - one lead 



( b/ OOACt-> - Ser.; :.ce 
o~s, o~rst c:0c~ posi:ive - one lead 

(:1 C~ACJ!; - 3,;;r·/~CC Grou~ ,J, S~je ::, .""1-

~~s, con:r~l d3ta OJt n~satl·.·e - =~~ 

(j) U0AODP - Ser•;1ce Gro..J9 v, s~Je :,, :'"\-
~us, control jaca o~~ positive - o~e 

lead 

(e) OOAS:, - Service Group O, Side 0, A-
bu~, select n~~ac1ve - one :aad 

( f) OOASP - service Group o, Side o, A­
b us, select positive - one lead 

(g) OOA!Dtl - S2rvice Gro•~p 
bus, control dat3 :n 

lead 

( h) OOAIDP - Service Group 
bus, control data in 

l <!ad 

o. Side 
'.le3at1ve 

o, Side 
pos1t1ve 

0, A-
- one 

0, A-
- one 

(1) OCA,;:u:tJ - Service Gro~;::, C, S:::e 
A-bus, interrupt negat1v,:, - one lead 

(j) OOA~INTP - Service Group O, S1de 0, 
A-bus, interrupt pos1t1ve - one lead 

The P!CB-1\l leads are identically defined 
exce ..... that side O becomes l. Thus, for 
example, OOACN becomes OlACti, etc. The 
PICB-80 leads are identically defined 
except that all A-bus references are 
replaced by B-bus mnemonics. Thus OOACtl 
becomes OOBCtl, etc. I., the PI CB-B 1 case 
s:de O cecomes side l and OOBCtl becomes 
OlBCN. 

3. 35 On FS2 the PICBs are identical ""i th 
tnose Just discussed except tnat 

Service Group O cecomes l. Thus in the 
case of PICB-AO tne mnemonic for uurst 
clock l:i lOACtl vs OOACtl; and for PICB-Al, 
the mnemonic 1s llACtl vs 01 ACN. For 
PICB-80 the mnemonic 1s lOBCN vs OOBCtJ; and 
for PICB-Bl lt lS llBCtl VS OlBCtl, etc. 

PIDB AUD IPIDB TIMIHG 

3.36 Tne leads and their corresponding 
signals for PIDBs, and IPIDBs have 

been discussed. Figure 6 illustrates the 
relative ti,n1ng of the bus signals. Going 
from tne 5ESS TSIU to the ocr.u, the BKHz 
sync 1s sent via the PIDB. The OCt.U 
responds by starting a new 32-time slot 
frame (ie, TSO) as shown. The 4-MHz clock 
coming from TSIU via the PIDB defines the 
16 bits ;::,er time slot ( ie, bits 0-15) l#hich 
communicate data from OCt.U to TSIU. 
Simultaneously built into the system 
t1m1ng, the last half of time slot 29 
('i'S29) is ft:,d into tne OCt.U from the TSIU, 
as shown. 

tlote: Because of the way that the 1ncoo11ng 
dnJ the outgoing data 1s aligned on the 
PIDB a 28-time slot delay is needed between 
the parity detect circuit 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. 

3 • 3 7 7:1e IPI:JS 
q~::e s::,11 
frorn Si:SS -:-

i :-. l :lj : ~ i 3: ... :; r. s:--.._ :;5 ..) : ": 

JC ':J ':"i05e C ~ ::--'~ ?: '::. 
LJ tc XL:..:,:."'= ~-:~z ;.:~.:: 

;,v:sa i::; ;:,:,.33c'.: on :: ~ 3,.· .... ,: =-=-.-?:::-:!:" ~ ~ 
t:-:e Ua':.3 !' . ..1x ·tol•~.e:e Jn ~~F'":.)x ... :-:3:-=::/ f~~=--
t:1t '.:2~ay :)£>':'..JE:e"'I S~F! .-;:.,:'."::-~::= ::~~~ ·~.:x 
sync occurs as s:10·.,n 1n Fig 6. T'"l1s 
c~~~e~sa:es f:r da:1 p3ssa9~ t1·"e :~rn~~~ 

ti"le JatJ. ~,;.;x. :1= 4-:~!iz -.:locP< :e~~:t-..: ::~.~ 
t~at ~f t~e ?IJB s2rves :~e 33~e ,Gr?OS~ 31 
des~r1bed, r,nJ -:-.ere :s 3 ~g-:: .. e s::t 
alignment d;:ference oet.,een 1ci-dat1 a,d 
o~t-data s1~cial5. 

PICB AllD IPICB TIMWG 

3.38 T~e PICB prov~Jes 
or:Jer; re.:,l 1 

SrlPU/TSIU and Control 
~essages ~e=~~~~ 

f!~x. Eac'1 '.Tiess-J·;e 
has ~ pa:t:..cular for:-:-.3t est3blis:ied b·i ~~e 

2-Mllz ::iocK, and data is conveved back ,:1J 
forth, as required. scan or~ers ar2 .~a~ 
orders, while distribute orders are •.;:. :e 
orjers. 3o~~ orig:~~:e fro~ SESS so~:~~r: 
v:a tne ~IPU interface. Scan :n,:,ssa1es 
fcr~acs are 1:lJstrated 1ci F:g ariJ 
distribute :nessages for~ats are snown in 
Fig 8. T:~1ng r2lat:onsn1rs !er s:an and 
distribute "!lessages are snown in Fig 9 an~ 
10 r.aspectively. T1"lling on the !PICBs i,; 
1dent1=al ""ith that on the PICGs. The 
difference lies in the interfacing which 
for the IPICBs takes place between Control 
Hux and SDF Is. 

4. HARDWARE cJESCRIPTIOtl 

CABitlE7, SHELVES AtlD CONtJECT!OtlS 

4.01 The OCLU is equipped . .,ith BCLLP.a.c 
hardware arranged for '11ount1ng l'.7 t'.le 

5ESS cabinet ""hich has forced air flow for 
cool1'.lg. The cabinet width is 25-15/16 
inches whicn is the s3~e ,s a stAndard 
frame, and tne depth 1s 21 inches. 7ne 
circuit packs are mounted 1n the BEt.LP~C 
132B apparatus :1ous1ng, 8-1/2 inches hi~h 
by 14-3/8 inches deep, which has no 
vertical supports across the front of tne 
shelf; therefore providing mn1:nwn space. 
Due to the large number of connections 
required, the 300-pin, 963L connector is 
used for tne Data and Control Muxes. 

4.02 Figure 11, shelves J5D003AR, l3yout 
snows tha~ the rresent configuration 

accommodates 20 SDFis circuit cacks. The 
DCt.U can grow easily up to 30 SDFI circuit 
packs with the addition of the third shelf, 
J5D003AS at the top as shown. This 
additional shelf has the same arrangement 
as the other two shelves, except it has no 
MUX circuit packs or power uni:. T'11s 
shelf 1 s ::onnected to ~he 11'.lwe r two shelves 
with paddleboard connectors v:a t'"le 
suppl~nent circuits from the Control and 
Data MUXs. 

4.03 To prevent the forced air from 
escaping through the front of the 

circuit pack mountings, end fillers are 
provided as shown. In addition each plug­
in has an air flow restrictive faceplate. 

4.04 Connections for 
cusses fro::: 

c1r~u1~ packs to t~e 

the P!DB a,d PICB 
the r2specc1ve ~~X 

S~!P~/:'SIU : 'i~er !aces 

SEC':'! J!l I I 
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are effected on 982 type paddleboard 
connectors. ,he 1nput ano 0~"~ut ,i 
connections to/from tne SDFis to the DSX-1 
3re on separate 12-pair 6079 shielded 
cacles which termin~te on two separate 
~1cror1bbon connectors ~ounteci at the rear 
of the OCLU snelf. In Fig 11 the shelf 
equipment locations (EQL) and slot 
positions are given as well as the 963 
connection for each circuit pack. 

POI/ER AtlD FUS IllG 

4.0S T.lo pairs of feeders for -48V to the 
DCLU originate at t~e fuse pane! 

located near the base of the cabinet and 
terminate on luJs ,nounted on the backplane. 
These lugs provide input to the 494L power 
units anJ to tne power circuit on each SDFI 
c1rcu1t pack on the tn1rd snelf. One -48V 
pair designated "A" feeds the bottom shelf, 
and the s~cond -48V pair, des1ynated "B", 
fe.eds tile second snel f. The third shelf 
has both A and B feeders. Each supplies 
po~er for five SDFI circuit packs on the 
thud snelf. 

3 E;.: 7 ~ 'J:l .. ., 
t'ac,e 2U 



SIX SLC-96 RT'1 

18SDFI1 (MAX) 

FOR MOOEir 

OR 

3OSOFI1 (MAX) 

FOR MOOE I 

.:'.J-5D20L-01 - lSSUE 2A - S£~7L0~; .~ 

INTERNAL PERIPMEAAL 

DA TA AND CONTROL 

BUSES 

IPI081 ANO IPIC81 

PI081 ANO PICBt 

SMPUO SMPU1 

Figure 2 Di9ital Carrier tine Unit (DCt.U) Block Diagram 
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TIME SLOT 
BITS 

---------1 CHANNEL FRAME 12!1 l'aec-----------
I 
I : 
I :-TIM£ SLOT 1 -:• I 

I I 

--TIME SLOT 2----: --TIME SLOT 24--\ 
I I 

I I 

Is: 1 2 3 4 5 6 7 
I 

SAMPUWGFRE~ 

OUTPUT •r RATE 

BITS/CHANNEL FRAME 

' 
8:1 

TIME SLOTS/~ FIIAM€ 

SIGNALING 

I I 
2 3 • s 6 1 8, 11 2 3 4 s 6 1 8, 

: :n n n nnn: 
I ______ .!J u w w LI u li. 
I I I 

8000 HOTZ 
1.544 MIi PER 9ECON[) 
113 
24 
EIGHTH IIT EVERY SIXTH FRAME AS 
SHOWN N TABLE 1. 

THE FRAMING BIT (S) IS TIME-SHARED BETWEEN CHANNEL FRAMING !Fri BIT ANO 
SIGNALING FRAMING (F9) BIT AS SHOWN IN TABLE 1 

Figure 3 SLC-96 Channel Frame Format 



I 1 I 2 I 3 I 4 I 
X X X X X 

0 1 

0 0 

1 2 3 4 

c:-58202-Q~ - ISS~E 2A - SE:7::s 

SIGNALING FRAME 

~ 

1.5 fflMC - PERIOD (TIME SPAN) 

I 
X 

X 

6 I 7 I 8 I 9 I 10 I 11 I 12 I 
X X X X X X X 

- CHANNEL FRAME (CF)NIAIBERS 
- SIGNALING FAAIE • 12 CF'1 

0 0 - 000 NUMBERED F BITS ( FT BITS) 

0 - EVEN NUMBERED F BITS ( FsBITSl 
IDENTIFY SIGNAL.ING CHANNEL 

----------------- A-CHANNEL FOLLOWS 0-1 Fa 
TRANSITION (6TH FRAME) 

x----8-CHANNEL FOLLOWS 1-oF, 
TRANSITION (12TH FRAME l 

TWELFTH CHANNEL FRAME ( E~NDEO) 

APPROPRIATE TIME SLOT (EXPANDED) 
(TYPICAL) 

Figure 4 Signaling Frame Format 
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r• -9m■-----, 

RESVNCRCNtZATION DATA c1-c11 j SP• I1111-MsjA1,, s1-54 ~ _____ ....,. ________ _ 
1 1 1 2 3 

r~=~~~ FIWC 

DATA LINIC A 

NOTES: 
1. THIS FIGURE DEPICTS F1 BITS AS SEEN ON THE OSI LIN«, WITH TIME 

INCREASING LEFT TO RIGHT. 
2 C1-C11 ARE CONCENTRAT~ FIELD BITS. 
3. M1-M3 AR£ MAINT£NANCt Fl£LD BITS. 
4 A1 ,A2 ARE ALARM FIELD BITS. 
5. S1-54 ARE LINE SWITCH F1ELD BITS. 
6. DATA LINK C IS IDENTICAL IN FORMAT TO DATA UNM A ANO IS 

TRANSMITTED WITH THE PCM FROM SHELF C. ON DATA LINK C. THE 
MAINTENANCE, ALARM, AND LINE SWITCH DATA F1ELDS ARE NOT USED. 

• SPOIL.Ell BITS. 

Figure 5 Data Link Frame 



32-TlllE SLOT'S INTO 00..U ,_ TSIU 

,._, CLOCK IIITO 
DCUl'1'011 TSI\J 

f,«M1 SYIIC INTO 
DCUI '11011 TSIU 

U • TIW SIDT OUT 
0, DCUJ TO TSIY 

DATA INTO son 

INCU<4 4 -

SDFI SYNC 

OA'lll 0U'T OF SDP'I) 

l'IDI 

r,m 

S:c,-SD2C2-Cl - :ssuc 2A - s;:::::-:,-:;:; 

TS3,------1 ... ------l'!SO-------..;,------TS1---

l • J 9 l10 l11 l12 1~,11•l1' IO I 1 I 2 J 3 I • J , I • I 1 I • I• 110 l11 l12f ! l1•l15 IO I 1 I 2 J 3 f • I 5 I I I ., I • I• 110 1"1 I 

TS31 ~- TSO----- ..... ------Tl1------

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

8-81T ADCRESS 

\ I AO A1 A 2 A 3 A4 AS 

TIME--- .. TOTAL-13 BITS 

SCAN REPLY (TO SMPUITSIUI 

3 START BITS 3 ASW BITS 16 BITS OF DATA 

0 0 ASW ASWASW DO 01 02 03 04 OS 06 07 08 09 DtO 011 012 013 014 01!1 2 1 0 

~ITY 

TIME TOTAL -23 &ITS 

SECTIOtl I I 
?a9 e 26 

Figure 7 Scan Message Formats 



OISTRl9UTE CJIIIDER (FROM SNPU/TSIU) 

3 SlMTBITS e-lllTACDIIESS R/W 16 8ITS CYf DA 11, RUIITY 

0 0 1 AO A1 A2 A3 A4 A5 A8 A7 1 00 01 02 03 04 05 08 07 08 09 010 011 012 013 014 01!! 

TIME---• 

DISTRIBUTE REPI..Y ( TO SMPU/TSIU) 

3 STIRT81TS 3 ASW BITS PIUIITY 

\ \ l 

TIME__,. TOlllL-7 81TS 

Figure 6 Distribute Message Formats 

TOTAL-Z9 8ITS 

SE:::Tnt: •• 
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2•MHl 
CLOCK 

MESSAGE 
SEQUENCE 
IIUINS 

SCAN 
ORDER 
MESSAGt 
(AT SMPU/TSJ:Ul 

SCAN 
RE~T 
MESSAGE 
(AT SMPIJITSIU) 

:J-5D282-0l - :ss:..::: 2A - SE:C7: .::t~ 

o 1 z l 4 5 a 7 8 I 10 11 12 13 14 15 16 17 11 11 2D t1 Z2 Z3 24 25 ZI f1 Z1 zt 30 31 32 » 34 31 341 31 31 31 

FINAL 81T APPEAIIS IN SWIJITSIU 19_.,9 
AFT!lt THE MESSAGE SEOUENCl IE&A~ 

NOTE: ASW SHO'Mi FOIi • NO EMOflS • 

.SECTIOtl I I 
t>a;ie 28 

F1gure 9 PICB/IPICB Scan Messages Timing 



2-MHI 
CLOCK 

M£SSAGE 
SEQUENCE 
IEGINS 

C,,TIIIIUTE 
ORDER 
MESSAGE 
(AT SMPU/TSIUI 

OISTRIIUTE 
OIIDEII 
MESSAGE 
(AT SMPU/TSIU) 

::::::i-5D20~-0l - ISS~E 2A- SE::::Tro:i !I 
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SECTION III - REFEHEUCE DATA 

L ,;oRKING LI'.IITS 

l.Ol The DCLU has a component grerating 
temperature range of Oto 70 C. 

2. FU~CTIONAL DESIGNATIONS 

2.01 Circuit facks 

Designation 

(none) 

(none) 

(none) 

SDF I or 
Dfl 

Ua ta Mux 

Control Mux 

Meaning 

Equalizer Pack 

Power Start Pack 

Power Unit 

SLC-96 Digital Facility 
Interfac~ or Digital Facility 
Interface 

Data Multiplexer 

Control Multiplexer 

2.02 Interface~ 

Designation 

PIO& 

PICB 

Meaning 

Peripheral Interface 
Data Bus 
Peripheral Interface 
Control Bus 

IPIDB Internal Peripheral 
Interface Data Bus 

IPICB Internal Peripheral 
Interface Control Bus 

2.03 Indicators: 

Meaning Designation 

OOS Out of service lamp 

2.04 Circuits: 

Designation Meaning 

DCLU Supp DCLU Supplement 
Circuit (third shelf 
option) 

3. FUNCTIOUS 

3.01 The primary DCLU functions are: 

(a) To frame on 
facility and 

system timing, 

incoming SLC-96, Tl 
synchronize to SESS 

(b) To provirle concentration at SCSS :,r 
SLC-96 RTs, 

( c) To convert from 71 t:ore,at to F: )13 
format, 

(j) To generate fra.n1n::, i'.1forr.a':::~ 
outgo1n::, ;1 fac1l1ty, 

(e) To ::,on1<:,n Tl fac1l 1':y a'.1J :er~:: 
proble~s to SESS SHPU, 

( f) To monitor itself and report prot:le'l\S 
to SESS SMPU, 

(g) To provide control conce'.1tratlo'.1. 

4. COUTTECTING CIRCUITS 

4.01 When tnis c1rcu1t 1s listed on R 

keysheet, the connecting information 
thereon is to he followed. 

(a) The Tl facility interfaces ~i':h the 
DSXl cross connecting bay, SJ-99503-

01. 

(b) The PIDB interfaces to the SESS data 
interface, (DI) circuit pack (CPS 

836, CPS 837) which is part of the SESS 
switching module's TSIU (SDSD045-0l). 

(C) The PICB interfaces to the SESS 
control interface (CI) circuit pack, 

CPS Ttl 876 which is part of the SESS 
switching module MP (SDSD040-02). 

5. MAIIUFACTURIUG TESTING REQUIREMENTS 

5.01 The manufacturing test1~g 
requirements are contained in the 

following X-specifications: 

(a) x-19829: Line Equalizer Circuit 
Pack, CPS Sll215-219 

(b) X-18928: Power start Pack, CPS St1346 

(C} X-19300: 
Interface 

Atltl 4. 

SLC-96 
for RT 

Digital Facility 
application CPS 

SECT!O!l Ill 
Page 1 
l ?age 
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SECTION IV - R!::ASOUS FOR REISSUE 

A. Changed and Added Functions 

Al. Added 

Section II Deta1led Descr1pt1on and 
Section III - Reference Data. 
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