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SECTION 005-111-101

1. GENERAL
A. Scope

1.01 This document describes the circuit

documentation methods used in the circuit
drawings (SDs) of electronic switching systems
(ESSs) such as No. 3 and No. 4 and the 1A
processor.” In developing wiring details for the
extensive circuitry of these systems, machine aids
were used almost exclusively. Similar methods
have been used, where possible, in the preparation
of the circuit documentation. For this reason,
information in parts of the SDs described herein
will reflect the use of machine-aided methods in
their preparation. This document will desecribe
only those areas of SD documentation in which
the methods described herein have been used in
place of other methods. For all other areas of SD
documentation, the methods outlined in Section
005-110-1017 apply.

*These systems are the first to use what is referred to as "1A
Technology”.

7To be issued.

1.02 Whenever this section is reissued, the reason
for reissue will be listed in this paragraph.

B. SD Types

1.03 The documentation arrangements and methods
of this document apply to four types of
SDs:

(a) Functional unit SDs

(b) Frame unit SDs

(¢) Frame SDs

(d) Circuit pack information (CPI) SDs

1.04 Functional Unit SDs: These SDs cover

circuitry capable of functioning on a stand-alone
basis. In this SD category, a functional entity has
its physical counterpart realized in a corresponding
J-coded unit. The quantity of circuitry in these
SDs can range from an amount occupying an entire
frame, as in the case of the central control circuit
of the 1A processor, to smaller units occupying
only part of a frame.
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1.05 Frame Unit SDs: These SDs cover circuit

units used more than once either in a single
frame or in a number of separate frames. The
circuitry of these frames is covered in 1.06. Frame
unit SD documentation is intended to be used only
in conjunction with documentation of frame SDs.

1.06 Frame SDs: The principal purpose of these

SDs is to document the interconnecting
circuitry between the frame units covered in 1.05.
In this type ef SD, connections are also shown
between frame units and nonframe unit circuit
packs (CPs) that are part of the circuitry covered
by a frame SD. It is through the interconnections
documented in frame SDs that functions comparable
to those of functional unit SDs are realized on a
frame basis.

1.07 Circuit Pack Information (CPI) SDs:

These CPI SDs serve two purposes: to list
all of the CPs used in a system and to collect, on
a system basis, all of the circuit documentation on
circuit modules (CMs) and integrated circuits (ICs).

C. SD Sectionalization

1.08 The SD types described in 1.03 through 1.06

are all sectionalized, and the sections are
identified with standard section letters. Sectional
content corresponding to each of these section
letters is given below.

SECTION CONTENT
A Drawing Indexes
B Functional Schematics (FSs)
C Apparatus Figures (App Fig.)
D Circuit Notes and Tables
E Sequence Charts (SCs)
F* Circuit Requirements Tables
(CRTs)
G Cabling Diagrams (CADs)
H Block Diagrams (BDs)
J Circuit Pack Schematics (CPSs)
K Circuit Module Schematics (CMSs)




*Little use of this section is likely because of the relatively
small use of relays and similar wired-in-place components.

D. SD Section-to-Circuitry-Level Relationship

1.09 In general, circuitry in circuit units occurs
at four separate levels: the backplane, CP,

CM, and IC levels. The SD sections in which these

circuitry levels are documented are listed below.

CIRCUITRY LEVEL SD SECTION
Backplane B
CP J
CM K
IC D

1.10 SD Section Categories: The ten sections

listed in 1.08 fall into two categories; circuitry
and auxiliary sections. The circuitry sections are
B, J, and K, and the auxiliary sections are A, C,
D, E, F, G, and H. The auxiliary sections are
those whose information generally supplements the
information in the B section, nominally the focal
point of the SD.

E. Circuitry-Level Documentation

.11 CP Level: The first three SD types listed

in 1.03, namely, the functional unit, frame
unit, and frame SDs, do not usually have J and
K sections. For these SDs, the J-section documentation
for CPs appears in separate CPS drawings with
drawing numbers consisting of the prefix CPS
followed by the alphanumeric apparatus code of
the documented CP (eg, CPS-FA123). With respect
to information content and arrangement, these
CPS drawings approximate the standard format
for the J section of SDs.

1.12  CM and IC Levels: The K-section information

on CMs for a system as a whole is shown
in a CPI SD. This SD also contains a D section
for all of the information on ICs used in the system’s
CMs and CPs. This SD will also have a brief J
section that lists all of the system CPs by code

number and with references to the using system
SDs. (See 5.)

1.13  Backplane Level: The functional unit, frame
unit, and frame SD types differ from each
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other and from SDs in general with respect to the
documentation of backplane circuitry in the B
section. For this reason, this document will focus
on the documentation methods for the B sections
of these SD types. The G section for CADs will
also receive particular attention with respect to
some of the SD types.

2. FUNCTIONAL UNIT SDs
A. B Section, Functional Schematics (FSs)
General

2.01 B-section circuitry as documented in the
functional unit SD consists of three parts:

(a) Interconnection and flow diagrams (IFDs)

that indicate backplane interconnections
between CPs and other components in block
diagram form and list definitions of mnemonics.

(b) Connection list tables that provide CP and
other component terminal connection details
of all IFD leads.

() Composite diagrams that represent, in one
or more composite forms, the circuit functions
not readily apparent from IFDs alone.

Interconnection and Flow Diagrams (IFDs)

2.02 IFDs indicate the connections between CPs

and other components at the backplane level.
The CPs are represented with rectangular symbols
and the backplane circuitry is indicated with FS
and symbol number, or name destinations, at the
stub ends of IFD symbol lines. Signal flow direction
is indicated on these lines with directional arrows.
Connections between symbols on the same IFD are
shown with connecting lines.

2.03 FS to IFD Relationship: For each FS in

the B section there is only one IFD. Despite
this kind of B-section makeup, the term FS will
continue to be used for the purpose of associating
the B-section FSs with the 3-part makeup of the
FSs listed (refer to 2.01).

2.04 Symbol Numbers: To aid in identifying

rectangular symbols within IFDs, and referring
to them in FSs of the B section and in other parts
of the SD documentation, IFD symbols are assigned
symbol numbers, eg, SYMBOL NO. 1, SYMBOL
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SECTION 005-111-101

NO. 2, ete. A symbol number is the first line
entry in a symbol. Symbol numbers are generally
assigned in numerical sequence from left to right
and from top to bottom, beginning with the number
1 in each FS.

2.05 Other Symbol Entries: In addition to

number entries in IFD symbols, there are
the customary entries for rectangular symbols, as
follows:

(a) The functional name or description of the
CP represented by the symbol.

(b) The functional designation assigned to (a).
(¢) The plug-in location of the CP within the

equipment shelf, otherwise referred to as
the CP equipment location.

(d) The code number (apparatus or equipment)
of the CP.

(¢) The CP element identifier (see 2.06).

(f) The composite diagram number (this entry

is to be included when it is necessary to
establish a particular symbol-to-composite diagram
relationship).

Typical symbol entries corresponding to (a) through
(e) are shown in Fig. 1 in their usual arrangement.

206 CP Element Identifier: The CP
element-identifier letter, the last line within

LEAD DESIGNATIONS

~ T~

an IFD symbol, identifies one or more separately
identifiable circuitry subdivisions on a CP. These
subdivisions can comprise the same or different
circuitry. CP subdivisions are identified with the
letters A, B, C, ete. The CP element identifier
letter A is entered in a symhol even when there
are no CP (circuitry) subdivisions.

207 Circuit Lead Destination Indication:

Destinations of IFD leads from FS to FS are
indicated in one of two ways. One way is by
indication of an FS and symbol number destination
at the end of a lead line, as shown in Fig. 1 and
Fig. 2, Sheet 1. The other way, also shown in
Fig. 2, Sheet 1, is by the indication of an FS
destination within a double-line enclosing rectangle.
The FS title is also shown in the rectangle. Lead
destinations to other SDs are given at the end of
lead lines with a circuit name (eg, TO ENABLE
VERIFY CKT). As in the case of destinations to
F'Ss, destinations to other SDs may also be shown
in double-line enclosing rectangles. Specific
information on backplane terminations of FS leads
is obtained from the connection list tables that
follow the IFDs. Details concerning these tables
are covered in Connection List Tables (refer to
2.11 through 2.14).

2.08 Circuit Leads—Identification: In IFDs, a

single line represents one or more backplane
circuit leads. The corresponding lead designations
are shown above the IFD lead lines. When a lead
line represents more than one lead, the number
of leads is indicated below the lead line in
parentheses, as shown in Fig. 1.

I —— SYMBOL NUMBER

CSMCO, CSMMO

52/14
/ (2 LEADS)

READO, WRITEA

5
£/1e (2 LEADS)

SYMBOL NO. 1
STORE DRIVER LOGIC <

— FUNCTIONAL DESCRIPTION
OF CP CIRCUITRY

A
CSA2519 «—— L - ,NCTIONAL DESIGNATION

42-47
FA44 g ¥

\___ EQUIPMENT LOCATION

-~ ~— CP OR COMPONENT

FS AND SYMBOL NO.
DESTINATION OF LEAD

CODE NUMBER
1\CP ELEMENT IDENTIFIER

Fig. 1—Typical IFD Symbol Entries, Lead Line Designations, and Method of Indicating Their Destination
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0 L ! | 2 ] 5 I 6 | 7 | | 9
P/O FS 2
CS ADDRESS BUS DRIVER LOGIC
SYMBOL/LEAD DESIGNATION SYMBOL/LEAD DESIGNATION
EnONIC FINIT JMEMONIC  FSNO. IVPE  DEFINITION
\ustsa AUXILIARY UNIT SEQUENCER TO CS ADDRESS BUS \"“5! 54 bC AUXILIARY UNIT SEQUENCER TO £S ADDRESS BUS
AASPRA AUXILIARY UMIT STORE ADORESS REGISTER - PARITY BIT AASPXA 85 DC AUXILIBRY UNIT STORE ADDRESS REGISTER - PARITY BIT
AASR AUXILIARY UNIT STORE ADDRESS REGISTER - READ BIT ARSR 65 oc AUXILIARY UNIT STORE ADDRESS REGISTER - READ BIT
AASH AUXILIARY UMIT STORE ADDRESS REGISTER - WRITE BIT BASH b5 oc AUXILIARY UNIT STORE ADDRESS REGISTER - WRITE BIT
ARSXX MXILIARY UNIT STORE ADDRESS REGISTER BIT AASXX 65 oc AUXILIARY UNIT STORE ADDRESS REGISTER BIT
XX (0 THRU 21) X (0 THRU 21)
CSMC CS COWTROL MODE BIT CsMe 52 oc CS CONTROL MODE BIT
CSMM MAIMTENAMCE MODE BIT CSMM 52 oC MAINTENANCE MODE B1IT
DARCSA SELECT DAR TO CS ADDRESS BUS DARCSA 54 oc SELECT DAR TO CS ADODRESS BUS
DARXX DATA ADDRESS REGISTER BIT XX (00-24) DARXX 25 pC DATA ADORESS REGISTER BIT XX (00-24)
MTCCS CALL STORE MAINTENANCE MODE COMTROL NTCCS 105 FF CALL STORE MAINTEWANCE MODE CONTROL
Pap PROGRAM ADORESS PARITY PAP 23 c PROGRAM ADDRESS PARITY
PARCSA SELECT PAR TO C3A PARCSA 5& oc SELECT FMR TOD CSA
PARXX PROGR A4 ADDRESS REGISTER BIT XX (00-23) FARXX 2 nc PROGRAM ADDRESS REGISTER BIT XX (00-23)
READ READ BIT OM ADDRESS READ 5& De READ BIT ON ADDRESS
SCCsA SELECT SC TO CS ADDRESS BUS SCCSA 54 e SELECT SC TO CS ADDRESS BUS
scp STACK COUNTER PARITY scP 35 oc STACK COUNTER PARITY
SCxx STACK COUNTER BIT XX (0 THRU 5) scxx 35 oc STACK COUNTER BIT XX (0 THRU 5)
WRITE WRITE BIT ON ADDRESS WRITE 52 oc WRITE BIT ON ADDRESS
0Csac CALL STORE ADDRESS BUS O - CODE BIT 0CSAC 2 cL CALL STORE ADDRESS BUS O - CODE BIT
0CSAM CALL STORE ADDRESS BUS D - MODE BIT DCSAM 2z oL CALL STORE ADDRESS BUS O - MODE B1T
ocsap CALL STORE ADORESS BUS O - PARITY BIT OCSAP z cL CALL STORE ADDRESS BUS O - PARITY BIT
OCSAR CALL STORE ADDRESS BUS D - READ BIT DCSAR 2 L CALL STORE ADDRESS BUS O - RERD BIT
0CS A CALL STORE ACDRESS BUS O - WRITE BIT 0CSAR z cL CALL STORE ADDRESS BUS O - WRITE BIT
0csaxx CALL STORE ACDRESS BUS O - BITS 0CSAXX 2 cL CALL STOAE ADDRESS BUS 0 - BITS
00 THRU 20 00 THRU 20
1CSAC CALL STORE ADDRESS BUS 1 - CODE BIT 1C54C 2 cL CALL STORE ADORESS BUS 1 - CODE BIT
1058 CALL STORE ADDRESS BUS 1 - MODE BIT 1CSAM 2 cL CALL STORE ADDRESS BUS 1 - MODE BIT
1509 CALL STORE ADDRESS 3US 1 - PARITY BIT 1CSAP 2 cL CALL STORE ADORESS BUS 1 - PARITY BIT
1C58R CALL STORE BDDRESS BUS 1 - READ BIT 1C5AR 2 cL CALL STORE ADORESS BUS 1 - READ BIT
1C5Am CALL STORE ADORESS BUS 1 - WRITE BIT 1CSAK 2 cL CALL STORE ADDRESS BUS 1 - WRITE BIT
1Csanx CALL STORE ADORESS BUS 1 - BITS 1CSAXX 2 cL CALL STORE ADDRESS BUS 1 - BITS
00:Thi 20 00 THRU :0
45565 ADDRESS BUS LOW JITTER CLOCK 85565 109 cL ADDRESS BUS LOW JITTER CLOCK
LEAD TYPES
CL - cLocK
DC - DC CONDITION
\ FF - FLIP-FLOP Fig. 2, Sheet 2
(2-COLUMN L1ST) (4-COLUMN L1ST) Symbal/Lesd
Designation List
CENTRAL CONTROL CIRCUIT A —
DWG 51 ZE I SSUE
&S
BELL LABORATORIES I SD-00001-01 B2AB
C-mnu-m 1 | | 2 ‘T T 3 T 3 T B T 8 e °
Page 7/8



ISS 1, SECTION 005-111-101

0 | I 2 | 3 1 4 | 5 | 5 | 7 | 8 [ 9
C5 ADDRESS BUS DRIVER LOGIC
A SYMBOL NO. | SYMBOL NO. | {CONT) SYMBOL NO. 2 (CONT) A
. STORE DFIVER LOGIC STORE DRIVER LOGIC STORE DRIVER LOGIC
EQPT ELEM EQPT ELEM EQPT
_ DESIG Loc CODE IDENT  OPT DESIG LoC CO0E IDENT DT DESIG Loc CODE
CsA2519  42-47 Faaa h (582519 42-47 Fras 1 CSA2610  42-46 Fraa P
=== F5 INFQ ~-= INFQ --—— === FS INFC ==~ -
LEAD TERM, LEAD
B DESIC FURC TERM, DESTIKATION KOTE MOD Lot FUNC TERM, DESTINATION KOTE Moo EE DESIC FUNC TERM. DESTINATION
B
302 01010 aHs 5CHD 1 318 35/1 D100 344 300 31
- 306 10020 404 500518 1 20 11 SO 4a1 BASCSROB I o019 5471 SAY
ooz ocooo aHe 310518 I 19 N sB1A am 1 107 541 SAZ
216 18090 725 WRITEOA I on 52/12 18060 987 ansico I 103 b5/3 10000 645
- 21 18060 747 1 i 52/12 10060 387 fAS10 I 108 65/3 10010 kR4 f—
309 o4 an2 DCSACO 1] 21a 8/a,8/11 oooro 367 BAS1Z0 I 106 85/3 1C020 (YL
304 D010 4as WSEM0 O 1] 8/4,8/11 00080  3Gé aRs110 I 108 65/3 16030 A3
102 01000 4Hb 3CSAPO O 017 8/7,8/18 00090 365 aas1a0 I 109 65/3 16040 6R2
c 003 18000 1085 CCSARO O 012 8/8,8/M 00050 363 ansiso 1 110 65/4 16050 548
16 10090 345 0CSEWO O 014 8/4,8/11 00060 368 aRs1E0 I m 85/ 10060 547 ¢
1048 Icoe ba4 JCSAD9D 0 00s% B/6,8/13 00020 aH4 aAas170 I 13 B5/4 1co70 S0k
202 00010 4HS 0CSR190 O 205 8/7,8/18 00030  4H3 aRsie0 I 15 85/8 10080 585
- 203 18000 825 ICS8200 O 007 8/7,8/18 00080  4M3 DARCSADH I 101 541 GSAB10 942
—] 008 eoic 1084 0900 I 300 110/6 3 a1 1 301 sa/1 GSABOO 943 o=
103 10000 A5 1CaC0 © 31e 8/18,8/25 01070 366 DERICOA 1 003 5/2 1000 1083
. 103 10000 44 1csaM0 0 nz B/18,8/25 01080 366 DAR1IOA I 004 /2 18010 1084
308 0030  &a3 1CSAP0 O 217 8/21,8/28 01090 365 DAR1ZOR I 006 25/2 IA020 104
0 016 18090 945 1CSAR0 O 212 8/18,8/25 01050 368 DARIZ0A I 008 5/2 IA030 1083
204 18010 Ba& 1CSAM0 O 14 8/18,8/25 01060 367 DAR1ZOA I 009 5/2 14080 1082 o
116 1C090 545 1C58090 O 105 8/20,8/27 01020 a4 DARIZOA I 010 /2 1050 948
| 113 10070 586 158190 0 305 8/21,8/28 01030 a3 DARIE0A I on 51 18060 947
| 213 18070 786 1058200 O 207 8/21,8/28 01080  &H2 DRRIFOA I 013 25/ IA070 9%
—N 33 10070 347 V04201  PWR WE DAR1BOA T 015 5/ 1a080 945 Rl
aRscsAon 1 107 5441 G5CB0D 541 PER ny GROD42E  GRO 200
4556500 I 100 109/3 Coo 380 R oo
' 1 h 1 a3 o et
i 013 by G3cm. 5 GRODAZMZ2 GRD 260
WsPkao 1 118 85/k IC100 584 GRDOA2ZT GRD 119
g A
£ BASAO 1 110 65/6 10050 548 i s e o .
PARCSA0E 1 307 54/1 GS8B10 742
ABSWO 1 11 65/6 1C060 587 : 4 Giebod “omt
AB5090 1 106 65/2 1€020 04 M I 32 541
yise i " 10030 bA3 STORE DRIVER LOGIC PERIOO 1 203 372 18000 84S
hns190; I s &3 = PARIT0 I 202 3/2 18010 8A2
AAS200 I 109 85/5 1C040 6az - PAR120 I 206 23/2 18020 8Aa
- CSMCO 1 013 52/14 18070 946 ) EQPT ; ELEW PARII0 1 208 23/2 18030 BA3
L SMMO 1 015 52714 18080 985 DESIG Loc CODE | DENT oPT PAR140 I 209 232 18040  8A2 [~
C5A2610  42-46 fFras R PERISO 1 210 232 18050 743
1 315 52714 10080 5:2 PARIGD I 11 370 18060 707
DAPD 1 018 51 18100 P PARITO I 213 231 18070 746
DRACSAOA 1 o 54/1 G5RB10 92 PAR180 1 215 231 18080 745
SCCSA0 I 1 s4/1 65081 A
F 1 300 541 658800 943 LEAD TERM, : 1 001 54,1 m,gg iai F
DAROSOR I 006 5/2 18020 1084 DESIC  FUNC  TERM.  DESTINATION  NCTE Moo Loc S0csth I 201 1 SBOTA  aA
DAR190A I 008 5N 18030 1083 sicste 1 219 141 SBINL am
' 0CsA100 0 002 8 1 e +
| R N n 100 385 /6.8/13 000cg aH
DRR2008 1 009 25 18040 1082 e . 0CSATIO 0 02 as.a/m 000 e
GRD042B  GRD 200 0CSA120 © 005 1
— 313 0070 347 0CsA130 0 205 Siig;’i g?g;{t}- aHg =
GRODAZMO GROD 06D 0C5A140 gyt y aH3
GRD0A2M2 GRD 260 ole 18050 945 0 007 8/6.8/13 00040 aK3
GRODA2T  GRD n9 1311 10060 347 EEE:ESD 0 012 8/6.8/13 00050 369
0 0 014 7.8/14
GRDaza?T 1 210 18150 748 306 10020 44 8/7.8/14 00060 368
05/ 10080 5AS . - o Stanle s
MTCCSO I 15 105/1 30% 10040 4an2 oCcsate0 o 17
. G 1 215 105/1 18080 75 308 10030 4as 1653100 o 302 A AR b G
PEPD 1 218 3 18100 6 IC0%  sas 1CsA110 0 iz 830 87ar Siood e Fig. 2, Sheet 3
a8 1 307 sa/1 GSBBIO  7A2 10581 20 8 ron Connection List
PARCSADA 1 310 10050 348 SA120 0 105 8/20.8/27 01020  4we
1 312 58/1 GsBBO0 783 1CSA130 0 305 8/20.8/27 01030 am3 /0 FS 2 Table - Cent
PAROSO 1 206 23/2 18020 BAg 216 18090 785 1CsA140 @ 207 8/20.8/27 O'Elza P
— A 118 10100 588 1058150 1 A SYMBOL (S) 1,2
. PARI90 I 208 231 18030 BAS 163180 § M2 8/20.8/27 01050 368
PAR200 I 209 231 18080 842 302 10000 4ne 1658170 0 318 g 01060 357
. READO 1 310 52/12 10050 ot 01090 305 . 01070 3Gk
* 1 18050 A8 38 10100 I icse1s0 o 17 8/21.8/28 01080 16
wiio I N an’ GS0B10 342 ML Fim 000 g
H o1 001 58/1 GSDBOO  3A4 017 00090 365 o 19
218 18100 744 4556500 I 100 109/3 oo s CENTRAL CONTROL CIRCUIT H
018 18100 988 DHG SIZE | SSUE
bS
. suL usoraTRies | $D-00001-0 B2CA
s 0 I 1 l 2 I 3 r * T 5 T 3 T 7 T § ] s
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0 ]
I 1 | 3 1 4 |
P/O FS : 2 L 2
€S ADDRESS BUS DRIVER LOGIC
A SYMBOL NO. 3
STROA WO 5 SYMBOL NO.3 (CONT)
STORE DRIVER LOGIC STORE DRIVER LOGIC A
EQPT ELEM EQPT ELEM
- DESIC Loc_ COoE IDENT oPT DESIG Loc_ CODE 1DENT 0PT
CSAO900  42-45  FA44 [ CSA0900  42-45  FRA4 a
........................ FS MMFOQ ---=-=====m=-ceccececeemeee-= [P INFO -- FS INFO - === CP INFQ -~
LEAD TERM. LEAD TERM.
DESIG  FUNC  TERM. NOTE _MoD_ Loc DESIC FUNC TERM,  DESTINATION NOTE oo Loc
016 18090 95 5C10 1 304 /1 10010 [113 .
28 18090 785 SC20 I 306 35/1 10020 a4
118 1C090 Sad SC30 1 308 35/1 10030 a3
b 10090 385 scao 1 309 35/1 10040 anz
m 10060 387 SCS0 1 310 35/1 10050 11 ] |
33 10070 387 SOCS18 I 201 141 SBO1A aa1
28 18100 788 s1Cs18 I 219 11 SB11A ant
318 10100 b1 CCSROO0 O 002 8/5.8/12 00000 &Hb
ne 1c100 SA4 OCSAQI0 O 202 8/5,8/12 00010 aHs
017 00090 365 0CSA020 O 005 8/5,8/12 00020 aKa ¢
ur 01090 365 OCSAO30 O 205 8/5,8/12 00030 aH3
300 c1o 31 OCSACS0 O o7 8/5.,8/12 00040 443
o8 1A100 984 0CSRO50 O 012 8/5,8/12 00050 369
AASCSAOC I 107 54/1 GSCBOO  5A2 0C5ACKD O 012 B/5,8/12 00060 368 . —
1 019 54/1 GSCB10  5R3 oCsag?o O 218 8/5,8/12 00070 367
RAS000 I 103 85/1 1C000 bAS OCSACBO O 317 8/b.8/13 00080 366
BRSO10 1 104 65/1 1co10 Lo TCSADO0 O 102 8/19,8/2b 01000 aHb
AAS020 106 65/1 10020 bA4 cs8010 0 302 8/19,.8/26 0o AHS 0
pasnIg 1 108 85/ 1C030 A3 'CSA020 O 105 8/19,8/26 01020 4Ha
AASO40 1 109 85/1 1C040 ba2 1C58030 O 305 8/19,8/26 0130 aH3
ARS050 1 10 65/2 1050 SR8 1CsA040 O 207 8/19,8/26 01040 aH2
RASOLO 1 1 85/2 1C060 587 ICSAOSD O n2 8/19,8/26 01050 368
ARSO70 1 13 65/2 10070 She IC5A060 O 118 8/19.8/26 01060 367 —
485080 1 1s 85/2 10080 55 ICSR070 O s 8/19.8/26 01070 366
pARCSAOC 1 101 54/1 GSABIO  9A2 1C5R080 O 1z 8/20.8/27 01080 366
1 n 58/1 G5ABOD  9A3 IV0A2BL  PWR 000
DARDDOA 1 003 25/3 18000 1085 PR 119 :
4556508 I 100 109/3 oo 380
DARO10A 1 004 25/3 1A010 w:a
DARO20A 1 006 25/3 IA020 1084
DAROI0A 1 008 25/3 18030 1083
DAROAOA 1 009 25/3 1A040 1082 3
DAROSORA 1 010 5/3 18050 98
DARCHOA 1 on 25/3 IAD60 97
DARO70A 1 3 /3 TR070 926
DAROBOA 1 oS 25/2 1A080 945
GRODA2E  GRD 200 F
GRDOAZMO GRD OGO
GRDDAZMZ  GRD 26D
GRDD42T  GRD 319
GRD4285T I s 10080 178
PARCSADS I o7 541 058810 TA2 .
I M2 54/1 GSBROD  7A3
PARCOOA 1 203 23/3 18000 Bas
PARDIO 1 204 373 18010 BA4
PARD20 1 206 23/3 18020 8A4
PARO30 1 208 3/3 18030 8A3 G
PARDAD 1 209 23/3 18040 BA2 Fig. 2. 8% &
PAROSO 1 20 23 800 7R8 Cennectien List
PARDLO rom nn mos0  7A7 P/OFS 2 Table - Cont
PAROTO PO 15 B 74 1070 7ht SYMBOL(S) 3
PARDBO 1 2115 32 18080 785
SCCSAD 1 001 54/1 GSbeoo A4
I 112 s4/1 GSDR10 a2
5C00 1 303 35/1 10000 4k
CENTRAL CONTROL CIRCUIT H
DWG SIZE | SSUE
b5
t-mam-m | | I T 3 T BELL LABORATORIES SD-0000I1-01 B2CB
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P/OFS 2

A CS ADDRESS BUS DRIVER LOGIC CIRCUIT OPERATION A
THE PURPOSE OF THE CALL STORE ADDRESS BUS DRIVER LOGIC
CIRCUIT IS TO SELECT FROM AMONG FOUR SOURCES OF CALL STORE
COMPOSITE DIAGRAM | COMPOSITE DIAGRAM 2 ADODRESSES AMD GATE THE DATA AT THESE SOURCES OM TO THE ...
FUNCTIONAL BLOCK DIAGRAM OF CALL STORE ADOKESS BUS BIT X
C5 ADCRESS BUS CRIVER LOGIC (REPRESENTATIVE BIT)
BUXILIARY STORE ADDRESS REGISTER (BAS), THE STECK
COUNTER (SC), AND THE DATE ADDRESS REGISTER (DER).
B TO MEMORY b DATA BITS FROM THE SC CTION FUNCTION IS COMBINED WITH THE SOURCE B
ADDRESS DECODER ;2T DATA BITS FROM THE PAR,DAR AND us\ o & & - IN THE MEMORY ADDRESS DECODER.
= = = o
= = w3 vy
= E = THE STACK COUN (SC) HAS ACCESS TO 64 ADDRESS LOCATIONS.
* THE TOP-OF-T ACK ADDRESS HAS A BINARY ENABLE CODE OF
— OCTAL 00. T NARY RDDRESS RANGE FOR THE STACK IS FROM —
OCTAL 2200 TO OCTAL 2277 OR &4 LOCATIONS.
THE PROGRAM ADDRESS REGISTER (PAR) SUPPLIES THE DATA
ADDRESSES AND THE AUXILIARY STORE ADD STER (AA5)
c CLOCK CONTAINS THE RDDRE R ST ac 5 FROM THE c
A5S COMMUNITY.
CALL STORE MDDRESS BUS CRIVERS
-‘:%l— 7 SCC5A10 TWO TIMING PULSES ARE SENT TO THIS STORE
R EEEEE 2 2, * 2 S ] ) | EACH CENTRAL CONTROL (CC)} CYCLE OVER THE
| = = - - - = R e s i i i - - ] i o ———— = a . P
— ) e IR ) i a4 v ) " THE PARITY BIT, AASPKA, 15 CALCULATED OVER BOTH T —
= i GATE BUS 0 ] SCCSA0 ENABLE CODE AND ADDRESS BITS. BEING 00D, THI
i J TQ THE STORE AT TIME INTERVAL 779. ALL OTHER EI
T CSLL STORE ADDRESS BUS ARE GATED OUT AT 5T7.
2l = p—— | aascsaio
| 2 2 o g of 2 o SELECT BAS ]
D 2| = & 2 2| X = D
S 8] 8 8| 8 g &
shaes Sl o - Z i , AASCSADD
1M1 NG e g On BINARY ENDBLE CODE BINARY ADDRESS
PULSE & MODE & &
€ conROL o DATA B1TS 0 T0 20 ‘I Gidesa
BiTs CALL STORE SELECT DAR p—— | parcsag
—_— — F§ J —
TO CALL STORE ADDRESS BUS O & 1 BRANCHES A B,C AND D
1 DARCSA00
E SELECT PER _} PARCSMIO E
T PARCSADD
L IEaR i @EE il
j ———
F F
BUS 1
i BRANCHES
C ANC O
G Fk' 2, Sheet 5 G
Composite Disgrams
P/0 FS 2 COMPCSITE DIAGRAMS 1 & 2
I -
H CEKTRAL CONTRUI H
DWG SIZE 1550E
34 |
BELL LABORATORIES T SD-0000I1-0I B2GA
. t-mn-m | | | 2 [ 3 | P T I 5 [ 6 T 7 | g e T 3
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2.09 Symbol/Lead Designation Leads: These

lists are part of the IFD information in that
they define the mnemonics used in the IFD lead
functional designations. The lists may consist of
two or four columns as shown with the lists at
the right and left of Fig. 2, Sheet 2. Entries in
the MNEMONIC columns of these tables are in
alpha-mnemonic order. The DEFINITION column
entries provide the functional meaning of the
mnemonics. Entries in the FS NO. column of the
4-column list indicate the FSs in which leads of a
particular mnemonic originate. (These FS numbers
are the same as those in the DESTINATION column
of Connection List Tables, 2.13, when an L-input
entry appears in the FUNC column.) Entries in
the TYPE column, mainly indicate the nature of
lead signals, whether essentially steady-state (DC
CONDITION) or pulse-form (CLOCK, FLIP-FLOP).
For the 4-column list, an additional list, titled
LEAD TYPE, describes the abbreviated TYPE-column
entries, DC, CL, ete.

2.10 Test Connectors: When test connectors

are part of the FS (backplane) circuitry,
they will be represented in IFDs with symbols in
the same manner as CPs. These test-connector
symbols will also include an equipment location
entry and a functional designation entry, if one has
been assigned.

Connection List Tables

2.11  Connection list tables provide specific CP

and other component terminal information
not shown in the IFDs. For each IFD symbol
within an FS, there is a separate connection list
table. This is also done for symbols for test
connectors. For each designated IFD lead, there
is a corresponding lead designation entry in a
connection list table with the same symbol number.
The purpose of connection list tables is to provide
near-end connection information for backplane leads
terminating at specific CP or other component
terminals. These tables also provide the far-end
destination in the documentation, ie, the FS and
symbol number at which a lead terminates. When
the destination of a lead is another SD, the title
of the SD is given in the table.

2.12 Connection List Table Headings: Connection

list tables have headings that correspond to
all of the line entries in IFD- symbols. A typical
table heading and column entry arrangement is
shown in Fig. 3.

ISS 1, SECTION 005-111-101

2.13 Connection List Table Columns: Columns

in these tables fall into two categories. The
columns at the left of the table are for entries
pertaining to the FS and are shown under the
common heading FS INFO. The columns to the
right pertain to CP information and are shown
under the common heading CP INFO. The contents
of each of the separate columns under these common
headings are as follows:

---FS INFO---

COLUMN EXPLANATION
LEAD DESIG The same designated leads
associated with a particular IFD
symbol (input or output) are listed
in this column in alphanumeric
order. The first entry in this
column appears after the last
unused (active) CP terminal
number entered in the TERM.
column. Typical LEAD DESIG
column entries are shown in Fig. 2,
Sheets 3 and 4.

FUNC The letters I or O are the usual
entries in this column. They
indicate whether a lead is essentially
an input or output lead of a circuit
element, such as a gate on a CP.
When the output lead of such a
gate is connected to the output
lead(s) of another gate(s), located
on the same or another CP, the
letter combination OT is entered
in the column. The letter T
indicates that the transistor
collectors of two or more gates
are connected in a wired-node
manner. Other letter functions
that may be used are OI
(output-input), OIT (output-input-
wired-node connection), and LR
(load resistor). GRD and PWR
entries made in this column indicate
that the particular CP leads are,
respectively, the ground and
power terminals of a CP. These
entries are also an indication that
these CP terminals connect directly
into the respective ground and
power layers of the multilayer
backplane circuit board.

Page 15
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DESIG

CSA2519

LEAD
DESIG

AASCSAQA

TERM.

DESTINATION

Page 16

SYMBOL NO. 1

STORE DRIVER LOGIC

EQPT
Loc CODE

42-47 FA44

FUNC

TERM.

DESTINATION

54/1

ELEM
IDENT

NOTE

oPT
it i O B i 2 -
TERM.

MOoD _ Loc
01010 4H5
L] L]

. L]

L] L]

[ ] L]
6SCBOO 5A1
L L]

L ] [ ]

Fig. 3—Typical Connection List Table Caption and Column Headings

Terminal numbers of CPs or
other components are entered in
this column. Used and unused
(active) terminals are listed in
this column, with the unused
preceding the used terminals.
Connections internal to a CP (not
part of the backplane) between
CP circuit elements A, B, C, ete,
are identified with the letters IC
(internal connecticon) or a combination
of these letters and a CP terminal
number, if a CP terminal is
involved.

In this column, the FS-to-FS
destinations shown in the IFDs
are listed on an individual lead
basis. Following the slash line
of this entry, the symbol of the
FS involved is also shown. Multiple
FS and symbol number entries
are separated with commas, as
shown in Fig. 2, Sheet 3. Option
letters, when applicable, are shown

NOTE

---CP INFO---
COLUMN

TERM. MOD

in parentheses in front of each
optional destination. Also shown
in this column are destinations to
other circuits.

This entry is for reference to lead
wiring requirements that are
usually covered either in FSs with
an indication of pairing, or in a
200-series equipment note of the
SD. When reference is made to
a sheet note in this column, the
note will be shown directly below
the table. A typical entry for
indicating wire pairing would
appear as P/3G042H]1, indicating
that the lead in the LEAD DESIG
column is paired with lead 3G042H1.

EXPLANATION
Entries in this column show the

lead designation by which a CP
termination is identified in a CPS




drawing. This entry is referred
to as the terminal modifier or
lead function (Net Name) at the
CP level.

LoC This is the TERM. MOD column
companion entry that provides
the sheet and sheet coordinate
information to locate the designated
CP termination on a CPS drawing.
The first number in this column
entry is the sheet number of the
drawing and the alphanumeric is
the sheet coordinate.

2.14 Example Illustrating Use of IFD and
Connection List Table Information:

(@) For the purpose of this example, lead

AASCSAOA of symbol No. 1 will be used.
This is the same designated lead shown in Fig. 3.
At the end of the lead line in the upper right
of the IFD (coordinates B8) in Fig. 2, Sheet 1,
54/1 is shown, indicating that the other end of
the lead appears in FS54, SYMBOL NO. 1 in
the B-section documentation (Fig. 4, coordinates
F0). For leads in Fig. 2, Sheet 1 shown terminating
in double-line rectangles, the destination to the
other FS is arrived at in a similar manner except
for the omission of a symbol number.

(b) For the functional meaning of the lead

designation, AASCSAOA, the SYMBOL/LEAD
DESIGNATION list should be consulted (Fig. 2,
Sheet 2). For the mnemonic part of the lead
designation AASCSA, this list shows that the
lead is associated with the auxiliary-unit-sequencer
to call-store-address-bus signal flow. For
information on the character significance makeup
of lead designations, refer to 2.19.

(¢) To determine the specific terminal to which

lead AASCSAOA is connected on a CP
(designated CSA2519), the CONNECTION LIST
TABLE for symbol No. 1 should be consulted.
This list shows that the lead FUNC is I, confirming
the direction shown in the IFD, and that it
connects to CP terminal 107. The CP designation
CSA2519 is shown at the top of the table under
DESIG. The DESTINATION entry 54/1 indicates
that the other end of the connection or lead is
at FS54, SYMBOL NO. 1, as shown in Fig. 4.
The TERM. MOD entry shows that in the CP
drawing, CPS FA44, the CP terminal to which

ISS 1, SECTION 005-111-101

this lead is connected has been assigned the
identification GSCBO00 and that it is located in
the CPS FA44 drawing (Sheet 5) at coordinate
Al as shown in Fig. 5, Sheet 1. This TERM.
MOD GSCBO00 is also listed in the CP tabular
SYMBOL 1, shown in Fig. 5, Sheet 2.

Composite Diagrams

2.15 The purpose of these diagrams is to provide

the functional information, normally conveyed
in FSs, but which is absent from the IFDs.
Composite diagrams provide this information for
circuit understanding and are therefore an essential
part of the F'S documentation in the B section.

216 Composite Diagram Forms: Information

in composite diagrams can take one of several
forms, ranging from abbreviated diagrammatic
functional representations to Boolean algebraic
expressions. Diagrammatic representations of
different makeup are the forms most commonly
used for conveying the time-dependent functions
of sequential (synchronous) circuits. Boolean algebraic
expressions are restricted mainly to representing
the combinational logic of the ecircuit segments of
the larger sequential circuits. The composition of
the diagrammatic part of the composite diagram
can include some or all of the following specific
types of diagrams and information: functional
block diagrams; abbreviated logic diagrams, per se;
timing diagrams; state diagrams; truth tables; and
word descriptions. The composite diagram portion
of the sample FS in Fig. 2, Sheet 5 uses three of
these types of information forms; a functional block
diagram, an abbreviated logic diagram, and a word
description. The functional block diagram, Composite
Diagram 1 in this case, establishes the overall circuit
functions of the call store address bus drivers.
With some general functional grouping of leads,
those used for accessing, enabling, and selection
are indicated. In an abbreviated manner, Composite
Diagram 2 shows the essential logic funections
involved in the accessing, enabling, and bus selection
functions of the FS circuitry. The single line
representation used in this diagram is consistent
with the abbreviated presentation of such information.

2.17 Circuit Operation: For each FS, a brief

description of circuit objectives and operations,
titled CIRCUIT OPERATION, is provided either
as part of or separate from composite diagram
information as shown in Fig. 2, Sheet 5. The text
of this information is presented in a manner that

Page 17
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will permit easy correlation with diagrammatic
information in the related IFDs and composite
diagrams.

2.18 State and Timing Diagrams: When

circuitry depicted in an FS functions in a
sequential mode, information in addition to that
shown on the composite diagram, Fig. 2, Sheet 5,
will usually be shown. This additional information
will define the specific input-output characteristics

Page 18

of the circuit. For this, state or timing diagrams,
or both, are shown in addition to abbreviated logic
and block diagrams. These additional diagrams are
used to depict the succession of output states
through which the circuit passes as its input signals
vary. Also included are the internal state transitions
that a circuit undergoes for each condition of circuit
output. Tables of the truth-table type may also
be used to supplement the information of the
additional state and timing diagrams.
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2.19 Designations, Character Significance:

Component, lead, and symbol designations
for the ESS systems and projects are limited to
eight characters. The makeup and significance of
character grouping within a designation are as
follows:

123456 7 8

XXXXXX X X

Mnemonic Polarity or Fanout
logic state branch

The mnemonic part of a designation usually consists
of from one to six characters, but may include as
many as seven if the character for indicating fanout
branching is not used. Multicharacter designations
are usually in an azlphanumeric format. The
mnemonic part of the designation conveys functional
information. The polarity or logic state character
is either a 1 or a 0, depending on the state of a
lead during its active condition. Positive logic
interpretation of the 1 or 0 applies. The fanout
branch character is used to distinguish between
several leads with the same function (mnemonic).

220 B Section, Sheet Numbering: Sheet
numbers of drawing sheets in the B section
are made up of the FS number that may appear
on one or more sheets and a double alpha suffix,
depending on whether the sheets are part of the
IFD, the connection list table, or a composite
diagram. For example, the first sheet of FS2 (of
the IFDs) would be numbered B2AA. The double
alpha suffixes used for the IFDs, the connection
list tables, and composite diagrams are as follows:

IFDs—AA through AY and BA through BY

Connection list tables—CA through CY, DA
through DY, EA
through EY, and FA
through FY

Composite diagrams—GA through GY, ete
B. A Section, Drawing Indexes
2.21 The A-section indexes facilitate location of
circuitry components, leads, and options in

the B, C, and G sections of a functional unit SD.
There are four indexes, titled sheet, apparatus,
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lead, and option. As to their use in the functional
unit SD, only the contents of the apparatus and
lead indexes will be covered in this document.
The other indexes, when used, will conform with
existing practices.

2.22 Apparatus Index: This is an index of CPs

and similar components used in the circuit.
Consistent with the fact that CPs are the most
prevalent components in the newer ESS circuits,
the apparatus indexes will usually consist mainly
of one or more listings pertinent to CPs. Given,
for example, the functional designation of a CP,
the user of the SD can determine from the apparatus
index where CP circuitry is represented in the B
section (by FS and symbol number), where a CP
is listed in an App Fig. of the C section, and where
it is physically located in the equipment. Three
kinds of tabular listings are used in the ESS SD
apparatus indexes. One is for listing CPs by
equipment location and the other two are for listing
CPs by functional designation. Of the last two,
the one that indicates F'S, App Fig., and equipment
location, is the one most often used.

2.23 Lead Index: Headings for indexes of leads

to external circuits will consist of titles
(names) of the external circuits (eg, PROC PERIPH
BUS CKT), listed in alphabetical order. Each lead
will refer to an FS symbol and CAD number.
Under each of the circuit names, leads are listed
in alphanumeric order.

2.24 Option Indexes: These indexes indicate
the documentation locations of optional
components and circuitry.

C. C Section, Apparatus Figures

225 CP App Fig. Tabular Arrangements: By

their arrangement, CP tables convey the
relative physical locations of CPs from bottom to
top and left to right of the equipment bay or the
frame housing them. This location is shown as
the first line entry in the table as EQPT LOC as
shown in Fig. 6. For a typical entry, such as
42-47, the coordinate 42 indicates that CP CSA2519
is located on the 42nd CP shelf level, approximately
42 inches up from the bottom of the bay or frame.
Coordinate 47 indicates that this CP is located in
the 47th slot from the left side of the bay or frame.
All coordinate references apply from the front of
the equipment. Each App Fig. begins with the
lowest shelf of the group of CP shelves comprising
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the App Fig. From such CP App Fig. tables, the .

physical disposition of all CPs within a bay or
frame can be determined without consulting an
equipment drawing.

2.26 CP Circuit Elements: When a CP consists

of a single circuit element or entity, there
is a single entry in the CP table that aligns with
the circuit element letter A shown at the end of
the table. CPs having more than one identifiable
circuit element have additional entries corresponding
to the number of such circuit elements. These are
shown in alignment with the table letters B, C,
ete, as shown in Fig. 6. These circuit element
letters are also the last line entries in IFD symbols.

2.27 Components: The location of components
other than CPs is also given in the App Fig.
by FS symbol number.

D. D Section, Notes and Tables

2.28 In this section the usual circuit, equipment,

and information notes are shown as required.
Information likely to appear in functional unit SDs
under each of these note categories is described in
2.29 through 2.31.

229 Fusing Note, 101: In the table for this

note, a reference may be made to a power
distribution type of SD for information relating to
the allocation of the on-circuit-frame primary fuses.
Otherwise, entries in the table are made in accordance
with existing practices.

2.30 Circuit Notes, General: With respect to

other 100-series circuit notes such as the
feature or option and record of changes notes,
information content and arrangement is in accordance
with existing practices.

231 Equipment Notes: These 200-series notes

will usually specify such wiring requirements
as cannot be indicated or conveyed in the IFDs
and connection list tables. Among the requirements
usually covered are those related to critical wiring.
Typically, these can specify the wiring run limits
over which a particular type of wire or coaxial
cable is to be used. Another requirement in this
same general category concerns spacing between
coaxial cable terminating fields and their arrangement
in the backplane.
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2.32 Information Notes: The 300-series notes

may contain a list of the CP codes used in
the circuit. This list will indicate the lowest
acceptable CP series numbers and will also indicate
that a CP of a higher series number should not
be used if coordination is required with an outstanding
class A change. This series number list will change
to reflect class A changes in CP circuitry and
changes which affect software.

E. E Section, Sequence Charts (5Cs)

233 General: An E section for SCs is usually

included for the ESS synchronous sequential
circuits such as are covered in a functional unit
SD. Such SC information will consist of diagrammatic
representations (DRs), timing charts (TCs), and
internal state diagrams (ISDs) in the standard
manner. SC information may be shown in some
instances as part of the makeup of composite
diagrams.

F. G Section, Cabling Diagrams (CADs)

2.34 General: In functional unit SDs, and in

the newer ESS SDs, the G section is generally
divided into two subsections, GA and GB. Subsection
GA is for graphical manually-prepared CADs and
GB is for tabular machine-prepared CADs. Graphical
CADs are used in the ESS SDs only when connections
to adjacent terminating devices vary frequently
and in a manner not easily interpreted from a
tabular-type presentation. Since graphical CADs,
when used, will conform to standard practice, the
remainder of part F will be devoted to explaining
the arrangement and interpretation of the newer
machine-prepared tabular CADs.

235 Machine-Prepared Tabular CADs: All

tabular CADs are supplemented with
graphical-equivalent representative notes at the
beginning of the GB subsection. A typical tabular
CAD with the usual headings and line entries is
shown in Fig. 7. In Fig. 8, the headings and line
entries of part of the Fig. 7 CAD are shown. The
equivalent graphical representation of the tabular
entries of Fig. 8 are shown in Fig. 9.

2.36 Tabular CAD Headings and Interpretation:

Immediately under the CAD number caption,
a general heading for the entire CAD is indicated
(eg, LEVEL 065 TO 069 INTRAFRAME CABLING).
Below this heading and above each of the three
major tabular columns on a CAD sheet, as shown




ISS 1, SECTION 005-111-101

| 1 2 1 3 | 4 | S | § | 7 | 8 | 9
CIRCUIT PACK 42-28 42-30 a2-31 EQPT LOC
LT L 3 - az- az-27 - -3 % EQPT L
EQPT LOC 42-12 42-13 42-14 gerle :H‘ 5 e e e i BR1'06 BR1712 DESIG
DESIG AUWMISC PSW1400 PSw2620 CSW1400 SW2e1 ) : 0 )
F FA154 FR154 FR1S4 Fag Fae! EQPTCODE
EQPTCODE  FAAS Fads Fass Fad Fass Fnse FA1ZA i ‘ ’ 0PTION
OPTION c X1 KT X7 £ IDENT
ELEM IDENT 414 (444 X1 cxT {3 o1 Xt KT CXT CKT ELEM IDE
A G CESIG F L] F ™ CKT
KT DESIG FS/SYM DESIG FS/SYM  DESIG FS/SYM  DESIC FS/SYM  DESIG FS/SYM  DESIG FS/SYM  DESIG FS/SYM  DESIG FS/SYM  DESIG FS/SYM  DESIG FS/STM  DESIG FS/SYM DESIG 5/SYM DESIE 5/§
A AUWMISC  12/2  PSW1400 6/2 PSW2620 /1 CSW1400 31 CSW2615  3/2 AWFO90S  115/2  AWF1410 115/3  AWF1915S  115/4  BWFO400  115/1 AWF2320  115/5 ﬂkZHIS: 115/6  BR110& 33/3  BRIT12 33/2 1
B AWS0905 115/8 aWs1410 115/9 AWS1915 11510 EWsS0400 11547 AW52320 115/1 AWSMISC 115412 ]
¢ ARRO905 115/14  ARR1410 115/15  ARR1915 115/16  ERRO400 115/13  AFR2320 115/17  ARFMISC 115/18 C
o AAS0905 65/2 ARS1400 65/3 BA51915 65/4 EAS0400 65/1 ARS2120 65/5 BASMISC 65/6 0
E
E E
‘ l
CIRCUIT PACK ;
i - - - - 42-46 az2-a47 EQPT LOC
- - - 42-37 42-38 42-39 42-80 a2-42 &2-43 82-44 42-85 a £QPT.
Euﬂnl.m: ;:y“ ;:u:;u ::z:a PSA0900 PSA2610 PSA2519 CSA0900 CSA2610 CSA2519 DESIG
DESI F [ EQPTCODE
Faas Faas FR4a Fass Agd naa EQPTCOD
EQPTCODE  FAG2 Fas1 Fasl FATY Fan Fa?1 ALl 0PTION
OPTION - CKT CKT CKT CKT KT CKT ELEM IDENT
ELEM |DENT X7 Xt Xt cxt CKT cx1 KT -
1 n F D DESIG FS/5YM CKT
FS/STM  DESIG FS/STM  DESIG FS/SYM  DESIG 5/5TM  DESIG FS/SYM DES
Xt DESIG FS/STM DESIG FS/SYM  DESIG FS/SYM  DESIG FS/SYM  DESIG FS/SYM  DESIG FS/SYM  DESIG FS/SYM  DESIG S/ G Dl
5 A 21 ]
PSA2610  5/2 PSA2519  5/1 CSA0900 23 CSA2610 22 CSA2519 e
A BRP 33/5  BRO5S00 33/8 BR2318 33/1 AB220C 28/4 AB2301 28/3 Bk 24 28/2 AB4725 28/1 PSAO900  5/3 2 :
B ABPR2 29/4 ABPR1 29/3 RBPL2 29/2 RBP11 29/1 :
c ¢]
]
£ F
F
CIRCUIT PACK
EQPT LOC a2-88 42-89 42-54 42-55 42-56 42-57 22-59 £2-60 42-61 42-62 82-63 42-64 82-85 EQPT LOC
DESIG AUADIOO AUAMISC coB? o082 0001 00B4 00BS 0081 RO42G1HY DESIG
EQPTCODE Faag Fadg Fa72 Fa72 Fa72 FAT2 Fa114 Fa117 Fa99 FB108 Fa11 Fa98 FC21 EQPTCODE
OPTION OPTION
ELEM IDENT CKT CKT CKT CKT CKT CkT CKT CKT CKT CKT CKT CKT CxkT ELEM IDENT
KT DESIG FS/SYM DESIG FS/SYM DESIG FS/STM  DESIG FS/SYM  DESIG FS/SYM DESIG FS/SYM DESIG FS/STM CESIG FS/SYM  DESIG FS/SYM  DESIG F5/5YM  DESIG FS/SIM DESIG FS/STM  DESIG FS/STM T
a AUAO900  13/2  AUAMISC 13/1 HWROSO0 3174 HWR1106  31/3 HWR1712 31/2 WR2318 31/ oos? 52/19  CDB2 52/8 0001 52/4  00B4 $2/13  00BS 52/16 0081 52/3 ROA2GIHY 113/68 a
B BO0024 30/4 BOO630 30/3 BO1236 30/2  BO18A2 30/1 8
C OWOS00 32/4 w1106 32/3 OW1712 32/2  DwW2M8 321 c
D 0
E E
F F
CIRCUIT PACK
EQPT LOC 42-66 26-05 26-06 46-08 86-09 26-11 46-12 8-13 £s-14 ae-16 as-17 a6-18 46-12 EQPT LOC
DESIG RO42E1F] RO46A3ET RO46D1 PCB GIARHG auP AVEE aVEQ ALQ AUGA PROTCKTS DESIG
EQPTCODE FCn FC21 Fc22 FBs FA228 FA158 Fa152 FA155 FA15S Fa159 FA156 FA157 FBs
OPTION
ELE™ IDENT CKT CKT CkT CKT CKT CKT CKT CKT CKT CXT CKT CkT CKT
CKT DESIG FS/5TM DESIG F5/5YM  DESIG FS/5TM  DESIG FS/SYM  DESIG FS/5TM DESIG FS/5TM DESIG FS/5Y®  DESIG FS/5YM  DESIG FS/STM DESIG FS/SYM  DESIG FS/5TM LDESIG FE/5TM DESHG FS/STM CKT
a RO4ZETFT  113/82 RO4BA3BT  113/63  RO4&D1 17/65 PCB 113/97  G3ARHG 93/3 MG 81/1 AUP 60/1 AVEE b2/1 AVEQ 62/2  hBS 66/1 AUG 87/1  AUGA 67/2 PROTCKT 89/10
B [ 84/1 AUGE 67/3
C AV 62/3 ﬂ’- [ 3
]
£ Apparatus Figure (APP FIG.)|
F Circuit Pack Tables
CENTRAL IRCL CIRCUIT
ENTEX oL=EReLl WG SIZE 1SSUE
85 |
BELL LABORATORIES | SD-00001-01 c5
t-mmur-m i | | | 3 | 4 T | 5 I 6 | T I 8 =] 9
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ISS 1, SECTION 005-111-101

0 | | 2
l ! 3 | 4 | 5 | 3 | 7 | 8 | 9
LEVEL 065 TO 069 INTRA-I CAD 00'
FRAME CABL ING (CONT'D) (CONT'D]
——T0 CONNECT ION—— FROM CONNECT|ON ———TO CONNECT ION FROM CONNECTION ——T0 CONNECT ION ——— FROM CONNECTION
LEAD WIRE LEAD LEAD WIRE LEAD LEAD WIRE LEAD A
DESTINATION  DESIG  METHOD SYM  TERMINAL DESIG TERMINATION  TERMINAL OPT NOTE| DESTINATION  DESIG  METHOD 35YM TERMINAL  DESIG  TERMINATION TERMINAL OPT NOTE | DESTINATION  DESIG  METHOD SyM TERMINAL DESIG TERMINATION TERMINAL 0PT  MOTE
S ——T, YL T 65-08 JACK/TS — — — —— ———— —— — J065-08G 65-08 JAK/TS — — — —— — —— e o e 65-15 IACRATS e
CA100 100 CAT06 510 Ccatl12 110
€9-8-701 BRECBOO0  CA100 10 BRECBOO 54-12 P 102 69-08-311 HAUBOT  CATO06 511 HALBOT 62-50 (P 015 69-15-111 EXB00  CAt12 111 EXBO0  62-22 P 100 s
69-08-702 BRBCBO10 CA100 1 BRECBOT0 54-12 CP 106 69-06-312 HAUBT1  CA106 512 HALBT1  62-50 P 314 69-15-712 BXB10  CA12 12 EXB10  62-22 P 300
69-08-703 BRECBR20 CA100 103 BRECBOR0 54-12 cP 108 69-08-313 MCCCCOO  CA106 513 MCCCCO0 62-11  CP 007 69-15-713 EXB20  CA112 113 BE20 62-22 C 001
69-08-704 BRECBO30 CA100 104 BRECBO30 54-12 CP 111 69-08-314 MCCCC10  CAT06 514 MCCCC10 62-11 P 207 69-15-714 EXB30  CA11Z 114 EXB30 62-22 P 101
69-08-705 BRBCEO40 CA100 105 BRECBO40 54-12 CP 114 69-08-315 MCCCUBOO  CAT06 515 MCCCUBOO 62-11 P 311 £9-13-715 EXB40  CAIM2 115 BXB40  Ge-22 P 201
69-08-706 BRBCBOSO CA100 106 BRECBOSO 54-12 cP 117 65-08-316 MCCCUB10  CA106 516 MCCOUB10 62-11 P m 69-15-T16 BXB50  CAI12 116 EXB50 62-22 CP 301
69-08-707 BRBCB060 CA100 107 BRECBOSO0 54-13 (P 1@ 69-08-317 ACTCCIE  CAT06 517 ACTCC1B 58-28  CP 310 69-15-T17 EXB60  CA112 117 BB60  62-22 (P 002
£9-08-T08 BRBCEOTO CA100 108 BRECBOTO 54-13 (P 105 69-08-318 AUAT CA106 518 Auat 46-16 cP 304 69=-15-T18 EXBTO CA112 118 EXB70 62-22 CP 2 B
cA100 10 CA106 519 cA112 119
—— — — J065-15F £5=15 JACK/TS ——— e e o
—_———— J0§5-088 65-08 JACK/TS — — e e —— e — J065-0BH 65-08 AT — — —— — —— — i
30
ca101 300 a0 10 63-15-511 1P100  CA113 311 P10 72-28 CP 306
69-08-501 BRECBOSO CA101 301 BRECBOBO 54-13 (P 108 65-08-111 ROUTMAT  CATO7 ™ ROUTMAT 62-33 (P 009 69-15-512 1060 CA113 312 1PDG0  72-28 P 106 —
£9-08-502 BRBCBOSO CA101 32 BRECBOSO 54-13 CP 111 £9-08-112 REDC1  CA107 T2 REPCT  62-49 CP 101 63-15-513 1PSZ0 CAT13 313 1PSZ0  72-28 P 206
69-08-503 BRECB100 CA1OM 303 BRECBE100 54-13 (P 114 69=-08-113 ROCE1 CA107 T3 ROCE1 &2=-15% cP 008 69-15-514 1PLPO CA113 34 1PLPO T2-28 cP 006
£9-08-504 BRECB110 CA101 304 BRECB110 54-13 (P 17 69-08-114 RICE1  CMO7 74 RICE1  62-15 (P 108 69-15-515 1PHPO  CA113 315 1PHPO  T2-28 P 305
£9-08-505 BRBCB120 CAI1DM 305 BRECE120 54-14 CP 1@ 65=-08-115 RICS0B CA107 715 RICS08  62-28 cP 107 69-15-516 1CLKIO CA113 316 1CLKIO 72-28 cP 105
£9-08-57% BRBCB130 cCAa1M 306 BRECE130 54-14 (P 105 69=-08-116 S0CE1 CA107 Té SOCE1 62=15 cP 308 £9-15-517 1GRPIO CA113 317 1GRPI0  T2-28 cP 205
69-08-507 BRECB140 CATOM 307 BRECE140 54-14 (P 108 69-08-117 sicer Cca1a7 7 S1CE1 62-19 P 107 £9-15-518 1MEMIO CA113 318 1MEMIO T72-28 cP 005 c
£5-08-508 BRECE150 CA101 38 BRECB150 54-14 CP m 69-08-118 RICPDO  CA107 718 RICPDO  62-15 (P 201 CA113 319
ca101 309 ca107 9
—_——— — Jos5-15H £5-15 ey e e R S
— — — — J065-08C 65-08 B —— —— e J0e5-15A £5-15 JACK/TS — —— e — — — — -
cA102 500 §9-15-700 ISCUCO  CA10B 100 ISCUO0  62-14  CP 212 —_— o000 AN 71 CPROOD 54-27 CP 103
£9-08-301 BRBCB160 CAT(R S0 BRECB1&0 54-14 114 69-15-701 CPEDOO CA108 i CPEQOO 50-14 cP 008 6‘;'1 5:1 12 CPROTO CA115 T2 CPRO10  54-27 cP 303 -
69-08-302 BRBCB170 CA102 5 BRECB170 54-14 (P 17 £9-15-T02 CPECI0  CA1CE 102 CPECI0  50-14 P 208 631112 criot0 gkt 713 CPRO20 54-27 (p 213
£5-08-303 BRBCB1S0 CA1C2 503 BRECB1SO 54-15 (P 102 69-15-705 CPEC20  CA10B 108 CPEGR0 5014 P 009 6-15-113 et S L T4 CPRO30 54-27 (P 113
£5-08-304 BRECB190 CA102 504 BRECB190 54-15 CP 105 £9-15-704 CPEO30  CA108 104 CPED30  50-14 CP 208 £9-1 5—1: s 715 CPRO40 54-27 (P 313
69-08-305 BRECB200 CA102 505 BRECB200 54-15 CP 108 £9-15-705 CPEC40  CA108 105 CPED40 50-14 P 109 69-1 5-115 KRS0 a8 716 CPROSO  54-27 CP 312
69-08-306 BRBCB210 CA1(R 506 BRECB210 54-15 (P m 69-15-706 CPEOS0  CA108 106 CPECS0  50-14  CP 309 i ShROCO  CA11S 717 CPROED 54-27 P 017
£9-08-307 BRBCB220 CA1CR 507 BRECB220 54-15 (P 114 §9-15-707 CPEO6D  CA10B 107 CPEOGD  50-14 (P 17 6-13-117 e A 718 CPROTO  54-27 CP 116 D
£9-08-308 BRBCB230 CA1GR 508 BRECB230 54-15 CP 17 £9-15-708 CPEOTO  CA10B 108 CPEOTO  50-14 CP 37 69-15- e 9
care 50 £9-15-709 ISCU10  CA108 1% ISCK0  62-14  CP 016
——— — J065-244 65-24 B T —
——— — J065-080 65-08 JACK/TS —— e e e e — — —— e Joss-158 £5-15 JALKTS — — — — — — — i
6o-B-101  Sista CAID 700 SIcStA 6228 P 009 £9-15-501 cPEB0  CAIGS 30 CPEBO  50-13  CP o8 faca4-70l,  LeEeeD  LAU6 1 CPROBO  62-23 (P 312
§9-CB-12  SOCSIA  CA10 1@ SOCSIA  62-28 ¢p 208 £3-15-52 CPECS0  CA109 52 CPEMO  50-13 (P 208 2470 - HROD  (Al16 12 CPROS0  62-23 CP 210
§9-B-103  SIPSIA  CAIO3 708 SIFSIA 6228 ¢ 104 £5-15-503 CPE100  CA109 505 CPEI0  50-13  CP 009 iprath - 1= CPRigo. €223 cp 214
£9-08-104 SOPS1A CA103 704 SOFSIA  62-28 CP En] 69-15-504 CPE110 CA109 304 CPE110  50-13 CP 209 69-24-T04 :PR1 10 Ung 104 CPR110  62-23 (p 014
§5-08-105  MCINPCTO CA103 705 MCINPCTO €2-11 €P 006 69-15-505 CPE120  CA109 305 CPET20  50-13 (P 1o G-24-10s. GRIE0 TS 10 gmiz0. 23 ¢ 31
69-08-106 MCCSRO  CA103 706 MCCSRO  62-11 CP 20 69-15-506 CPET30  CA109 306 CPE130 50-13 P 309 69-24-706 CPR130 CA 106 CPR130 62-23 (P 113
£9-08-107 WCPERO  CA103 107 MCFBRO  62-11 (P 206 69-15-507 CPE140  CA10S 307 CPE140  50-13 P n Saced-1r ol B au CPR140 e2-23 o 1M
§9-B-106  MCOBRO  CA103 108 MCCBRO 58-21 CP 016 £9-15-508 CPEIS0  CA109 3@ CPEIS0  50-13  cP R Gr2da0s:  BRED [l b GRRISH: whemdd; Igpr 218 €
Ca103 70 CA109 309
—_——— e —— J065-15C 65-15 JAKAS — — — — — — — ——— — J065-248 £5-24 JACE/TS — —— —
— ——— J0§5-08E £5-08 B R —————
SR i Oat o n —_ ARG — o 4y MTCD  50-14 CP o018 69-24-501 CPR1E0  CAIIT 30 CPRIGOD 62-23 CP OG5
£9-08-712 PCCOT AT 12 PCCO1  62-50 CP 17 69-15-302 CPARD  CA110 52 CPARD  50-14 (P 318 63 2o ey, s CPRIT0, 823, P 103
69-8-713  PCCT1  CA104 13 PCCIT 6250 @ 115 69-15-303 BPARD  CAI10 503 BPARO  50-14 cp e QIn Ghse et 4 oy 19202 i, 2
£9-08-T14 PCC21  CATO4 114 pccel  62-50 CP 215 69-15-304 APARD  CA110 508 APARO  50-14 (P 218 ek G200 CAI17 3 Ao0. el (LR 2D
£9-08-115  PCCH1  CA104 115 PCC3  62-50 CP 316 £9-15-305 OVRENT  ca110 505 OvREN1  g2-11  CP 214 SroraD.  ERED T o4 el 2e o ER
69-8-716  PCCAT  CA104 118 PCCAT  6-50 CP 217 69-15-306 ROCPDO  CAT10 506 ROCPDO. 6213 CP oo faotow  CPRE20 AT 301 ooy oo e o
$9-08-717 PeCST CAT04 17 PCCST  62-50 CP o7 £9-15-307 ASHOCPRO  CA110 507 ASWOCPRO 50-13  CP e = oo 44 g, oo e 1o
£9-08-T18 ROPSOB  CA104 118 g2-28 CP 103 69-15-308 ASIICPRO  CA110 508 ASWICPRO 50-13  CP 218 §-24-98 Cfdo &2 o 3%0 F
CA104 119 e b a7 309
—— — — J065-0BF 65-08 7 J N S —— —_— — — — J0¢5-15D 65-15 JACKSTS — — — — — — — —
CA105 310 cAI11 700
69=-08-511 DEWD CA105 311 DEWO 65-15-101 EXADO CAT11 M EXACO 62-21 cP 100 —
69-08-512 MCCRS10  CA105 32 MCCRS10  62-11 CP (4] 69-15-102 EXA10 A TR EXA10 &2-21 P 300
£9-08-513 MCCRSO0  CA105 313 MCCRS00  62-11 CP 305 £9-15-103 EXA20 cA111 705 EXAZ0  62-21 (P o01
69-08-514 MCCPSO0  CA105 314 MCCPSO0  62-11 CP 105 69-15-104 EXA30 cA11t T04 EXA30 62-21 (P 101
£9-08-515 MCCPSET0 CA105 315 MCCPSE10 62-11 CP 307 69-15-105 EXA40 CA11 705 BXA0  62-21 P 201
69-08-516 MCCPSBOD  CA105 316 MCCPSBOO 62-11 CP 107 69-15-106 EXA50 CAT11 706 EXAZ0 221 P 301
69-08-517 TBLOO  CA105 317 (0 42-11 ¢@ o019 69-15-107 EXA60 ca111 707 BAE0 €21 P om G
69-08-%18 L0  CAICS 318 TBLIO 4611 CP 317 69-15-108 EXATO AT 708 7 g Fig.
CA105 315 ATl 709 Bate gl £ 22 Cabling n:“.-
(CAD) Sheeot
CENTRAL CONTROL CIRCUIT DWG SIZE | SSUE
bS
sy~ T I T 5 l T : BELL LABORATORIES I SD-00001-0I 682
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— CAD SUBCAPTION

Y/ —— _TO CONNECTION - — -

ISS 1, SECTION 005-111-101

—— - FROM CONNECTION ———

LEAD WIRE LEAD
DESTINATION  DESIG ~ METHOD SYM TERM. DESIG, TERMINATION TERM.
N J65—478B 65-47 JACK / TS (NOTE 3) .. ....
69-47-505 FPCPBAO CA141 305 FPCPBAO 72— 28CP 318
69-47-506 FPCCBAO CA 141 306 FPCCBAO 72- 28CP 341
69-47-507 FPSPBAO CA141 307 FPSPBAO 72- 28CP 248
£9-47-508 FPSCBAO <CA141 308 FPSCBAO 72- 28CP 211
L ] L] L] . ] L] L]
L ] [} [ ] - [ ] [ ] .
L] L ] L] L] - L] L[ ]
Fig. 8—Typical Tabular CAD Headings and Line Entries
INDICATION OF INTERMEDIATE
P/0 CONNECTING POINT - "STAGING
J65-478B 65-47 AREA:
/ [
505 FrcrBa0 () \
< 305
| I FPCPBAO 316
506 FPCCBAO
l{ 306
| | FPCCBAO 314 6F Loé
CPAI1._OC | I
co-4a7 | 897 FPSPBAO |< 307 72-28
| | FPSPBAO 216
508 FPSCBAO ¥ |
!\ 308
| U | FPSCBAO 211
I (I |
| | : | | |
I |
L ) ! I
i J
~
CA141 K

Fig. 9—Equivalent Graphical Representation of Entries in Tabular CAD of Fig. 8

in Fig. 7, there is a subcaption for each set of
columns of the tabular arrangement, such as is
shown at the top of Fig. 8. The FROM CONNECTION
and TO CONNECTION headings on the first line
of this subcaption convey the equivalent of the
“shop”” and the “installer” information side,

respectively, of CADs. The significance of the
other parts of the subcaption can be seen from
the equivalent graphical representation shown in
Fig. 9. The JACK/TS below the subcaption to
the right in Fig. 8 indicates that the right side
(shop side) of the CAD involves connections (wire
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SECTION 005-111-101

runs) from a CP connector located at coordinate
72-28, to another CP connector located at coordinate
65-47, with no CP plugged into it. This connector
serves as an intermediate connecting point device
(staging area). Over the backplane pins of this
connector, there is a Berg (female) connector
designated J65-47B, as shown in the subcaption.
To this Berg connector a flex cable, CA141, is
attached, as shown in Fig. 8 and 9. The other
end of this cable is terminated directly to the CP
connector pins at location 69-47, as shown in Fig. 8
and 9. The particular lead designations and
terminal numbers on CP connectors are also indicated
as part of the tabular information. An entry in
the subcaption of JACK/CP rather than JACK/TS
would indicate the omission of an intermediate
connecting point from location 72-28 to location
65-47. In this case, the initial CP location could
be, for example, at 65-47. The note in parentheses
in the subcaption, to the right of JACK/TS, is a
reference to the graphical equivalent representation
shown at the beginning of the CAD section.

G. H Section, Block Diagrams (BDs)

237 General: When H sections for BDs are
included in functional unit or other ESS
SDs, they will be presented in the usual manner.

3. FRAME UNIT SDs
A. General

3.01 Frame unit SDs document the circuitry of
units that are used more than once in a
frame, such as the multiple use of a CP in a circuit
unit. This being the case, the documentation in
‘these SDs is arranged substantially the same as in
functional unit SDs. The most significant area in
which the two SD types differ is in the G-section
documentation, as covered in 3.03 and 3.04.

B. B Section

3.02 The more-than-one use of frame unit SDs

in a frame precludes the indication of
connections to specific frame units within a frame.
For this reason, lead destinations to these other
frame units are indicated in the B section with
the notation TO CONN CKT.
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C. G Section, Cabling Diagrams (CADs)

3.03 The principal difference in the G sections
of frame unit SDs is that CAD1 is set aside
to list all of the FS leads for which the destination
TO CONN CKT is shown. The frame unit SD
CADI1 format is similar to the tabular symbol
presentation used on CP drawings, as shown in
Fig. 5, Sheet 2. Under an overall CAD1 heading,
the several circuitry subdivisions of a frame unit
are identified with a subheading ELEMENT
IDENTIFIER A, B, C, ete, plus a title, as shown
in Fig. 10. Under each of these subcaptions is a
tabular listing of the ELEMENT leads involved.

3.04 Unit Symbol, CADI Tabular Arrangement:

The specific tabular arrangement used in
CAD1, below each of the ELEMENT IDENTIFIER
and title subheadings, is shown in Fig. 11. In
the example shown in this figure, entries in the
ACCESS TERM. and FS TERM. columns differ.
This indicates that the intraframe leads from a
frame unit CP terminate at a terminating device
(a connector unused by a CP) at another location.

3.05 Unit Symbol, CADI Tabular Headings:
Information covered by entries in the tabular
columns of Fig. 11 is as follows:

COLUMN EXPLANATION

TERM. MOD Alphanumeric lead designation
used as a terminal modifier at
the frame SD level.

FUNC Lead function: input, output,

ete.
ACCESS TERM. Terminals on a frame unit
terminating device to which input
and output connections to the
frame unit are made.

FS TERM. FS backplane CP terminations of
a unit from which connections are
made to ACCESS TERMs. Inputs
and outputs to the frame unit
can also be made directly to or
from FS TERMs. In this case
the entries in the ACCESS and
FS TERM. columns wauld be
identical.
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. ELEMENT IDENTIFIER

PERIPHERAL UNIT BUS 0

TERM. ACCESS FS LOC
| MOD FUNC TERM. TERM. FS/SYM NOTE
‘ - ATSPOAO 0 06-19-106 02-09-010 1/2
AT3POBO 0 06—19-213 02-17-040 1/3
ATSP1A0 0 06-19-107 02-19-110 1/4
TERM. !

LOC FS/SYM Location of FS TERM. given by
FS and symbol number.

. NOTES Unique information concerning
ACCESS TERM. connections that
may be covered in either an
equipment or sheet note.

3.06 Interunit CADs: Leads of frame units that

connect externally to circuits outside of the
frames in which they are housed are generally
accounted for in the CADs of the associated frame
SDs, as described in 4.10. Other external leads
of frame units not covered in CADs of frame SDs
would be shown in CAD2, 3, ete, of the frame

. unit SDs.

3.07 Intraunit CADs: CADs for frame unit
intraunit connections may also be included
in the G section of frame unit SDs. This may
occur when there is a need to identify backplane
wiring convenience-connecting devices which are
‘ ' not shown in the FSs of the B section.

‘ . D. A Section, Drawing Indexes

3.08 Over the title box on sheet Al, a USED

ON table appears that lists the frame SDs

. in which references are made to the frame unit
SD. Also included in this table is the name of

| the Bell Laboratories control location for the system

NO.

CONNECTING DEVICE
LOCATION ON FRAME
UNIT

Fig. 11—Frame Unit SD CAD1 Tabular Arrangement

or project, as shown in Fig. 12. Lead indexes are
omitted from this type of SD because they are
accounted for in the unit symbol CAD1.

4. FRAME SDs
A. General

4.01 The purpose of frame SDs is to document

the connecting circuitry between the frame
units within a frame. In this documentation, the
interconnections in the backplane between frame
units are comparable to those shown between CPs
in functional unit SDs. Frame units are represented
in the frame SD by the contents of one or more
symbols. The frame SD documentation may also
include the circuitry for frame auxiliaries such as
power supplies and fuse alarms. This circuitry is
presented in the same format used for functional
unit SDs. The frame unit interconnecting circuitry
is also presented in essentially the same format
except for minor differences, which are covered in
the following paragraphs.

B. B Section

General

4.02 Each FS in a frame SD consists of the same
three parts as a functional unit SD: IFDs,

connection list tables, and composite diagrams.
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USED ON
FRAME SD PROJECT CONT
SD-5A #H#H —01 1A PROCESSOR IH
SD-4AZH# —01 ESS NO. 4 IH

SD-5A# ##-01-A1

BELL TELEPHONE LABORATORIES

INCORPORATED

DWG SIZE

6S

PRINTED IN U.S.A.

Fig. 12—"Used On" Table on Sheet Al of a Frame Unit SD

The information in each of these parts as they
apply to frame SDs is as follows:

(a) IFDs: These diagrams indicate the backplane

interconnections between frame units and
any auxiliary circuitry. In this part of the B
section FSs, a list of mnemonic definitions is
also provided.

(b) Connection List Tables: These tables
provide frame unit and other component
terminal connection details for all IFD leads.

(c) Composite Diagrams: These diagrams
represent, in one or more composite forms,
the circuit functions not readily apparent from

IFDs alone.
Interconnecting and Flow Diagrams (IFDs)

4.03 IFDs indicate the connections between frame
units and other components at the backplane
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level. The frame units themselves are represented
with rectangular symbols and the backplane circuitry
is shown with FS and symbol number destinations
indicated at the stub ends of IFD symbol lines.
Destinations to other circuits are also indicated at
the ends of these lines. Signal flow direction is
indicated on these lines with directional arrows.
Connections between symbols may also be shown
on the same IFD.

4.04 Symbol Numbers: Same as 2.04.
4.05 Frame SD Symbol Eniries: In addition to
symbol number entries in IFD symbols, there
are the standard entries for rectangular symbols,
as follows:
(a) The functional name or description of the

unit represented by the symbol.

(b) The functional designation assigned to (a).




(¢) The location of the frame unit in the frame.

This location is given by the coordinates
that locate the lower left-hand corner of the
frame unit as viewed from the front.

(d) The code number (equipment) of the frame

unit. The SD number of the frame unit SD
is also shown sometimes in parentheses above
the code.

(e) The frame unit element identifier (see 2.06,
frame unit is substituted for circuit pack).

Typical symbol entries corresponding to (a) through
(e) are shown in Fig. 13 in their usual arrangement.

Connection List Tables

4.06 Connection list tables provide specific frame

unit and other component terminal information
not shown in the IFDs. For each IFD symbol
within an FS, there is a separate connection list
table. For each designated IFD lead, there is a
corresponding lead designation entry in a connection

rLEAD DESIGNATION

-~ ™~
ATSOAAO - ATSOADO

L] Ll
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list table of the same symbol number. The purpose
of connection list tables is to provide near-end
connection information for backplane leads terminating
at specific frame unit or other component terminals.
These tables also provide the far-end destination
in the documentation, ie, the F'S and symbol number
at which a lead terminates. When the destination
of a lead is to another SD, the title of the SD is
given in the tables.

4.07 Connection List Table Headings: Connection

list tables have overall headings corresponding
to all of the line entries in the IFD symbols. A
typical table heading and column entry arrangement
is shown in Fig. 14.

4.08 Connection List Table Columns: Columns

in these tables fall into two categories. The
columns at the left of the table are for entries
pertaining to the FS and are shown under the
common heading FRAME INFO. The columns to
the right pertain to frame unit information and are
shown under the common heading UNIT INFO.

SYMBOL NUMBER IN FRAME
/ SD - FS
FUNCTIONAL DESCRIPTION

ATSE6AAO0—-ATS6ADO
ATSPAAO-ATSPADO

2/1
/ (32 LEADS)

by iiaillide g

SYMBOL NO. 5//
CONTROLLER AND
BUS INTERFACE
CTRL 4'/__....,— EQUIPMENT LOCATION
068 -00
(SD=4AXXX = 01)
JAAXXXAB

o 0

OF A PARTICULAR PART
OF FRAME UNIT CIRCUITRY

|_—— FUNCTIONAL DESIGNATION

(AN ENTIRE SHELF OCCUPIED)

T—— SD NUMBER OF FRAME UNIT SD

i

| ~— FRAME UNIT CODE

NUMBER OF LEADS
REPRESENTED BY
LEAD — LINE

FS AND SYMBOL NO.
DESTINATION OF LEAD

\ ELEMENT IDENTIFIER

OF UNIT

Fig. 13—Typical IFD Symbol Entries, Lead Line Designations, and One Method of Indicating Destinations of

Lead Lines
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SYMBOL NO.5

CONTROLLER AND BUS INTERFACE

EQPT ELEM
DESIG Loc cooE IDENT
CTRL 068-00 JA4AXXXAB A
———————————— FRAME INFO = == = = = = = = = = =
LEAD
DESIG FUNC TERM. DESTINATION NOTE
- - - L] L]
L] L] L] L] L
ATSOAAO 0 02-19-100 2/1
ATSOABO 0 02-19-300 2/1
ATSOACO 0 02-19-001 2/1
ATSOADO 0 02-19- 201 (z)2/1, (v)3/2

OPT
————— UNIT INFO = = ===~
TERM
MOD LocC
. L]

ATSPAAO 17/8
ATSPABO 17/8
ATSPACO 17/8
ATSPADO 17/8

OPTIONS

Fig. 14—Connection List Table and Column Headings for Frame SDs

The contents of each of the separate columns under
these common headings are described as follows:

---FRAME INFO---
COLUMN

LEAD DESIG

FUNC
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EXPLANATION

The same designated leads
associated with a particular IFD
symbol (input or output) are listed
in this column in alphanumeric
order. The first entry in this
column appears after the last
unused unit access terminal
number entered in the TERM.
column. Typical LEAD DESIG
column entries are shown in
Fig. 14.

The letters I or O are the usual
entries in this column. They
indicate whether a lead is essentially
an input or output lead of a circuit
element. When an output lead
connects to one or more additional

TERM.

DESTINATION

outputs, the letter combination
OT is entered in the column.
The letter T indicates that the
transistor collectors of two or
more gates are connected in a
wired-node manner. (See also
2.13))

Access terminal numbers of the
frame units are entered in this
column. Used and unused terminals
are listed, with the unused preceding
the used terminals. The access
terminal number is made up of
the physical location of the
terminal strip or connector on
the frame unit and the terminal
or pin number on the connecting
device.

In this column, the FS-to-FS
destinations shown in the IFDs
are shown again on an individual
lead basis. Following the slash




NOTE

-==UNIT INFO---
COLUMN

TERM. MOD

UNIT

EQPT LOC
DESIG
EQPTCODE
OPTION
ELEM IDENT
CKT

A

line of this entry, the symbol of
the FS involved is also shown.
Destinations to other circuits are
also indicated. Separate FS and
symbol number entries are separated
with commas, as shown in the
last entry in Fig. 14. Option
letters, when applicable, are shown
in parentheses in front of each
of the destinations for the options.

This entry is for reference to lead
wiring requirements that are
usually covered in FSs with the
indication of pairing or in a
200-series equipment note of the
SD. When reference is made in
this column to a sheet note, the
note will be shown directly below
the table. A typical entry for
indicating wire pairing would
appear as P/3G042H1, indicating
that the lead in the LEAD DESIG
column is paired with lead 3G042H1.

EXPLANATION

Entries in this column show the
lead designation by which a frame
unit termination is identified in a
frame unit SD. This entry is
also referred to as the terminal
modifier or function Net Name
at the frame unit level.
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LOC This is the TERM. MOD e¢olumn
companion entry that provides
the FS and symbol number
information to locate the designated
frame unit termination in its
frame unit SD.

C. C Section, App Fig.

4.09 In general, the content of an App Fig. in

part 2C of this document pertaining to
functional unit SDs also applies to frame SDs. App
Fig. of frame SDs account mainly for the frame
units represented in FSs of the B section of the
frame SD. Also covered in these App Fig. are
the CPs and other components in the remainder
of the frame. The frame unit information in the
App Fig. is in tabular form with an arrangement
essentially the same as for CPs, as described in
2.26. The only notable difference concerns equipment
location coordinates of frame units. Since frame
units occupy the full width of a frame shelf, their
locations are given by the coordinates of the lower
lefthand corner of the frame unit as viewed from
the front. In specifying frame unit coordinates
with the lower left as the reference point, the
X-coordinate®, for this reason, is always —00. Typical
frame unit entries in a frame SD App Fig. are
shown in Fig. 15.

*The left-to-right coordinate.

410 Duplicate Frame Units: Frame SDs, in

which duplicate frame units are shown, have
components of these frame units listed in separate
App. Fig., with the same basic number but

APP FIG. 1

044-00—- = — = — — — - — 068-00 EQPT LOC

SWo-07 - - -—————-—————- CTRL DESIG

JAAXXXAE — — — — = — - ———— J4AxxxAB EQPTCODE
OPTION
ELEM IDENT

DESIG FS/SYM = — — — — — — — — — DESIG FS/SYM CKT

SW06-07 24— —— — —— — = — = ——- CTRL 2/5 A

Fig. 15—Typical Frame Unit Entries in a Frame SD App Fig.
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distinguished with the suffix letter A, as in App.
Fig. 1 and App. Fig. 1A.

D. G Section, CADs

411 The CADs in the G section of frame SDs

account for all leads that leave the frame
and that connect to external circuits. Listed,
therefore, in these CADs are the externally connected
frame unit leads that are not covered in CADs of
frame unit SDs. Also included in frame SD CADs
are the connections, mainly via cables, between
frame units within the frame. The format for all
of this CAD information is generally the same as
for functional unit SD CADs, described in part 2F
of this document and illustrated in Fig. 7, 8, and
9. Fig. 16 illustrates how CAD information is
presented when CP terminations to an external
circuit are from a CP that has a location in the
frame other than in a frame unit. Fig. 17 shows
another frame SD CAD representation. This is
for the situation in which CP terminations of a
frame unit terminate in a terminal strip on the
frame. *

E. A Section, Drawing Indexes

4.12 The frame-SD A-section indexes are essentially

the same as those for functional unit SDs,
described in part 2B of this document. One
difference is the listing of equipment J-coded frame
units in an apparatus index. Another difference
is the use of a special lead index for intraframe
leads.

4.13 Apparatus Index: In this index, frame

units are listed first under the heading
UNIT. CPs are listed next and are followed by
all other component categories in the usual
alphabetical order.

4.14 Lead Indexes: Frame SDs have two lead

indexes, the interframe lead index and the
intraframe lead index. The interframe lead index
serves the same purpose as a conventional lead
index: it lists all of the leads externally connected
to the frame. The external circuits to which the
frame SD leads connect are listed by name in
alphabetical order with their locations in the B
and G sections of the frame SD indicated as FS
and CAD symbol numbers. Leads are listed in
alphanumeric order.
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4.15 Intraframe Lead Indexes: An intraframe

lead index is provided on a frame SD to
correlate lead designations on frame unit SDs with -
lead designations on the frame SD. As shown in
Fig. 18, intraframe lead indexes consist of tables
with three principal columns, as follows:

(a) The ON-UNIT column lists frame unit SD

lead designations that are referred to in
the frame SD documentation as TERM. MODs
(terminal modifiers).

(b) The ON-FRAME column lists designations

corresponding to those in the ON-UNIT
column assigned for identifying interframe leads
from a frame connectivity standpoint.

(¢) The FS/SYM LOC column lists the location

of leads designated in the ON-FRAME
column in terms of FS and SYMBOL numbers
in the B section of the frame SD.

Intraframe lead indexes permit users of frame
unit SDs to work with a frame SD with only frame
unit lead designations that can be converted to
frame lead designations. In the FS/SYM LOC
column, the location of these leads in the B section
of the frame SD is indicated. Illustrated in Fig. 18
is a situation in which the same frame unit is used
more than once (duplicated) in a frame SD, namely
the SWITCH UNIT CKT. The distinction between
such similar units within this index is indicated by
the addition of frame equipment locations after
circuit unit names, eg, 034-00 and 042-00.

5. CIRCUIT PACK INFORMATION SDs (CPI SDs)
A. General

5.01 As indicated in 1.07, CPI SDs contain

information applicable on a system or project
basis. These SDs, therefore, provide a list of CPs
used in a system or project, and the circuit
documentation for the CMs and ICs used in a
system. These SDs consist of four sections: A,
D, J, and K. The A section sheet index content
is generally the same as that covered in 2.21. The
content of the remaining three sections is covered
in 5.02 through 5.04.

B. D Section, Notes and Tables

5.02 This section of the SD contains the IC
reference information usually shown in the
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Fig. 18—Typical Intraframe Lead Index lllustrating Column Headings and Entries
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D section of an SD. The ICs covered in this SD
section are those that have been used on the CPs
and CMs of the system or project.

C. J Section, CPs

5.03 This section of the SD lists all the SDs of

a system or project that contain references
to CPs. The listing is by SD number with an
adjacent listing of all of the apparatus codes of
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CPs referred to in each SD. These CPs are
documented in CPS drawings. See Fig. 5, Sheets
1 and 2 for typical circuit documentation and tabular
symbol sheets.

D. K Section, CMs
5.04 This section of the SD contains all of the

documentation for the CMs used in the
system or project.

J
.
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