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I GENERAL DESCRIPTION . . .

(

]' The basic concept of No. 1 ESS is that of a high
speed electronic central processor operating with
a stored program to control the actions of the
central office on a time-sharing basis. The switching

. network provides the means for making interconnections
between the lines and trunks to be served by the system
and also provides access to the various service circuits
required in handling telephone calls.

All information processing is handled by a central
Processor consisting of Central Control and the
' temporary and semi-permanent memories. The temporary

memory is used for storage of the transient information
required in processing calls, such as the digits dialed

. by the subscriber or the busy and idle states of lines

- and trunks. The semi-permanent memory contains the
stored program and translation information. The Central
Control consists of wired logic for performing informa-
tion processing operations.

Input information for the central processor is provided
by Scanners connected to various points in the system,
These include the lines and trunks: The Scanners are

) directed periodically to the lines and trunks to detect
service requests and dialed digits. The information ob-
tained in these periodic scans is pProcessed and the
results stored in temporary memory.

The distributor is used to dispense the output informa-
tion from the central processor. The distributor is
composed of two types; the Central Pulse Distributor and
the Signal Distributor. '

. The Central Pulse Distributor is all electronic and is
used for high speed actions. The Signal Distributor
makes use of a relay tree to perform slower speed actions.

o
"
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The actual switching network is a mechanical device
which is electronically controlled. The crosspoints
are ferreed switches and are operated or released by
the Network Controllers in each line, trunk, or junctor
switch frame.

The service circuits, such as, Touch-Tone (TT) receivers,
MF transmitters, ringing supplies, etc., are not perma-
nently wired to any one customer line or trunk circuit.
Instead they are shared by all circuits having a need
for one. They are connected to the client circuit by
the switching network.

The individual units are connected to the central control
via a common bus system.

Changes in types of service, features, the adding of
new subscribers, etc. are made via changes in the program
rather than physical wiring changes.

Maintenance people are given access to the machine by
teletypewriter circuits and a Master Control Center.
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CUSTOMER TO SUBSCRIBER CALL IN SAME ESS MACHINE

Originating
Customer

Picks up hand set

Hears dial tone.
bials first digit.

Hears no dial tone.
Continues dialing
digits.

Dials last digit.

Hears audible ring

Issue 2: December 1, 1970

of ‘ringing required. , ,
. Connects ring to called line..

Machine Operations

Detects an origination.
Determines that customer has
TT set. Connects customer
to TT receiver. Gives
customer dial tone from TT
receiver.

Detects first digit pulsed.
Removes dial tone. Stores
first digit. Checks first

digit for "O" or some special

code.

Detects and stores each
digit. Continues to check
for routing, special codes,
abandon dial, etc.

Detects last digit has been
pulsed. 1Idles TT receiver
so it can be used by other
clients. Determines number
pulsed is served by this
machine. Determines called
number is idle. Finds and
reserves a talking path to
the called number from call-
ing number. Determines type

Connects audible ring to -
calling line.

Detects called party
answered. Removes ring
from called line. Removes
audible ring from calling
line. Establishes the re-
served talking path.

Terminating

End

. Telephone ..

rings.

Answered

telephone
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ESTABLISHING A CONNECTION . . .

A call placed by a subscriber will actually have many connections
made and released in the process of serving him. The chart shows
an example of such a call. '

The chart has been divided into three columns. The first column out-
lines what the originating customer does and hears. The middle column
lists the actions the ESS machine must do and the third lists the re-
sults as seen and heard at the terminating end.

In this example we have assumed that our customer is calling another
subscriber served by the same ESS machine.

You will note the large number of connections made for this one call.
Remember that the machine is working on many such calls at any one
time and is spending very little time on any one operation. This is
all possible because of its extremely high speed of operation.

nutcnuc——?———— DIALING ——-I nmcmcl-— TALKING —T— DISCONNECT
ON-HOOK @ [ m ‘J__'
OFF ~HOOK s - —— - amd Cr— e - -
LINE SCANNER ~—aje—— . TRUNK SCANNER LNren ~sje— LINE SCANNER

A SCANNER MONITORING DURING CALL PROCESSING

"G
CaLLIne LINE tRunx

CUTOFF

CONTACTS
Ty
8 LINE SUPERVISION

[8E.] ™we

GAL:::: —_I_ corn
CUTOrF
COMTACTS
TS
C DIGIT RECEPTION

CALLING VY] - N T™wh - '
LINE "R A [ avoisie |
~ Tl v GING TONE
s I ARG -1 cwcwr

-7 N RINGING

CALLED Al cimcurT

4 RESERVED TALKING
LINE PATH
D RINGING

Lin ne
CALLING
Ling + -
<
caLceo * LecEno:

COPR -~ CUSTOMER DIAL PULSE RECEIVER
4C = JUNMCTOR CIRCUIT
J$ - JUNCTOR SCAMNER
LS ~ LiNE SCANNER
TS - TRUNK SCANMES

TSD ~ TRAUNK SIGNAL DISTRIBUTOR

E TALKING

Typical Conthactions fer an | Mce Coll
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IX DESIGN FEATURES . . .

The No. 1 ESS machine is a standard 2-wire local
exchange serving office type with metropolitan-
oriented service features. It is designed to
provide all the services now available in No. 5
Crossbar plus many new features.

The present office capacity of the system is 65,536
line terminations. (32,768 lines if in a 2 to 1
concentration switching ratio.) There are a maximum
of 16,384 trunks and service circuits available in

a 1l to 1 trunk switching ratio.

Customer lines . . .

1. Dial pulse

2. Touch Tone

3. Manual

4. Types of service . . .

@a. FR and Business

b. Coin
c. TWX
d. PBX

e, Centrex
Interoffice trunks . . .

1. MF signaling
2. D.P. signaling
3- mI

4. Revertive

Issue 2: December 1, 1970
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II DESIGN FEATURES (Cont.) . . .

E.

A.

Line Link Network (2 to 1 ratio) . . .
l. A full LIN = 2048 lines
2. 512 lines per frame

3. 16 LLKN's maximum per office

Directory Numbers . . .
l. Office codes maximum = 32

2. 128 number groups maximum

3. Directory number per number group = 1000

Service Features . . .
1. Routing changes
2. Access to other networks (Centrex)
3. Featufes being provided . . .
a. Conference Calling
b. Speed Calling
¢. Call Transfer

d. Call Waiting

III SWITCHING NETWORKS . . .

Customer lines terminate on Line Link Networks,
Interoffice Trunks and Service Circuits terminate

on Trunk Link Networks.

Issue 2: December 1, 1970
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‘ I1I SWITCHING NETWORKS (Cont.) . . .

B. A completed call through the Network involves
2-four stage, 2-wire switching paths. These
switching paths are interconnected by a junctor
circuit for line to line calls or a wired junctor
for line to trunk and trunk to trunk calls.

C. Trunk Link Network « «

1. Full TLN comprised of 2048 terminations

2. cCapacity of 8 trunk switch frames per TLN

3. Maximum 16 TIN's per office

D. Frames in network . . .

l. Universal Trunk Frame . . .

a.

b.

Issue 2: December 1, 1970

Consists of a basic 2 bay frame and a
supplementary 1 bay frame

May terminate a maximum of 256 trunks
and/or service circuits. (considering
each plug in unit may have up to two
circuits)

Trunk Circuit Plug-in Units (dual circuit
type) . . .

1. Two scan points available per circuit.
Usually used for supervision of both
parties.

2. 3 signal distributor points per circuit.
Sets up different relay conflguratzons
for outpulsing, talking, etc.

3. Contains a 512 point scanner

2. Junctor Frame . . .

Similar to UT frame

256 circuits with self contalned SD and
scanner.

Used to supply battery both ways in a line
to line call.
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III SWITCHING NETWORKS (Cont.) . . .

D. Frames in network (Cont.) . . .

3. Trunk Switch Frame . . .

a.

Has 2 switching stage connected by
"A* links . . .

1. The switch stages are comprised of
8x8 ferreed switches. Each cross
point has 2 contacts for the 2-wire
path.

Has 256 network terminations which may be
cross-connected to UT or miscellaneous
trunk circuits.

Has 256 "B" link terminations to the trunk
junctor switching frame on a 1 to 1 concen-
tration ratio.

Contains logic circuitry, relays, and a
pulser to establish a talking path through
the frame under control of CC.

4. Junctor Switch Frame . . .

ae.

b.

Contains same switching and logic control as
in TSF. Two junctor switching stages are
connected by C links.

Has 256 B link terminations to TSF's

Has 256 terminations to junctors (J-links)

Has bipolar ferreeds for FCG test and no-test
connections

5. Junctor Grouping Frame . . .

a.

b.

Issue 2: December 1, 1970

Composed of modules. The number of modules
varies with size of office.

A module is a 2' 2" frame divided into
9 vertical files with 8 horizontal shelves.

Plugs and jacks are used to establish the
wire junctor patterns. The plug and jack
feature permits flexibility for office
growth and for rapid change of traffic
redistribution when required. Each plug
and jack has 32 contacts.
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III SWITCHING NETWORKS (Cont.) . . .

D.

Frames in network (Cont.) . . .
5. Junctor Grouping Frame (Cont.) . . .

d. One vertical file has enough plugs and
jacks to terminate half of a TIN - 512
junctors (2-wires each).

6. Other Frames . . .
a. Supplementary Signal Distributor . . .
l. Supplies operate and release relay
current to miscellaneous trunks and
special circuits.
2. Maximum of 1024 SD points
b. Miscellaneous Trunk Frames . . .

l. SXS incoming trunks

2. Service circuits

3. Relay operation depends on SSD, extended

points from junctor or UT frames.
4. Scan points are in the master scanner
c.. Ringing and tone

d. Recorded announcement

Service Circuits . . .
l. Pulsing transmitter and receiver circuits
2. Test circuits

3. Coin circuits, etc.

Local Test Board and Operator Access to Lines . .
l. Dial access to lines via network for testing.

2. Busy lines monitored via no-test vertical in
junctor switching frames.
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; j I1V_NETWORK CALL - INTRAOFFICE . . .

0 A. Cyclic operation . . .

l. CC never stops even if no requests for
service exist.

2. CC requests a new instruction from program
store normally every 5.5 usec.

3. All lines and trunks are scanned at periodic
. rates if only to determine there are no requests.

4. CC also tests itself and other units.
B. We will describe basic operation of the system for
an intraoffice call . . .

l. CC scans lines every 200 msec by interrogating
line scanner ferrods.

2. When customer goes off-hook, current flows through
ferrod control windings. Off hook is discovered
a by CC on next scan. '

3. CC consults call store for line busy-idle
information.

4. CS remembers the busy-idle status of equipment.
Sleeve leads are used for this function in other
telephone systems.

5. Line is idle in memory so CC recognizes off-hook
as call origination and updates busy-idle bit.

" 6. CC knows the scanner ferrod address and goes to
translation area in PS to find . . .

a. If line is allowed to originate.
b. Class of service
c. Dial pulse or touch tone customer
. d. Any special services
7. CC consults CS memory for an idle CDPR
(assume a DP customer) and searches memory for
@ idle network path.
8. CC sends network orders over PU address bus to

establish path through network from customer to
CDPR.

Issue 2: December 1, 1970
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1V_NETWORK CALL - INTRAOFFICE (Cont.) . . .

B. We will describe basic operation of the system for
an intraoffice call (Cont.) . . .

9.

10.

11.

12.

Digit reception . . .

a. CC sends an order to SD operating a relay
in the receiver to furnish dial tone.

b. CC now detects dial pulses by scanning the
CDPR ferrod every 10 msec and stores them
in Cs.

¢. When first dial pulse is received, dial
tone is removed.

d. A digit is complete when no dial pulses
have been received for approximately
120 msec.

Digit analysis . . .

a. Wwhen all digits have been received, CC uses
the dialed number to locate equipment trans-
lation of the called line in program store.

b. CC checks if called number is busy by
checking busy-idle bit.

€. CC then searches network map for talking path.

d. Reserves talking path by marking busy in
the network map.

Ringing . . .

a. CC sets up path from calling party to audible
ringing tone.

b. CC sets up path from ringing circuit to
called line.

c. When called party answers, CC releases the
connections to power ring and audible ring.

Talking . . .

a. CC establishes talking path previously
reserved in memory.
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IV NETWORK CALL - INTRAQFFICE (Cont.) . . .

B. We will describe basic operation of the system for
an intraoffice call (Cont.) . . .

12. Talking (Cont.) . . .

b. Operates cut-through relays in junctor
circuits by SD points.

c. Both lines are still supervised by junctor
scanner every 100 msec looking for a
disconnect.

13. When disconnect occurs . . .

a. Junctor circuit relays released by same
SD points.

b. Network map is updated to idle path used.

c. Lines are scanned every 200 msec looking
for new origination.
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MAJOR BUS SYSTEMS IN A NO. 1 ESS OFFICE

2-1

@® Central Control - Program Store
L]
® Central Control ~ Call Store
@® Central Control - Peripheral Units
@ Central Control - Central Pulse Distributor
MASTER UNIVERSAL TRUNK JUNCTOR
SCANNER AMA CKT TTY CKT TRUNK FRAMES SWITCH FRAMES SWITCH FRAMES CENTRAL PULSE DISTRIBUTOR
/ \ TN\ / na —\ / N/ CC-PU-I N
] cc-cpoi T )
r al
[ ] AMA Y SC SO p= = S‘C- SO0 TSF o= TSF JSF [ e=ey JSF C;D CTD o o = C;D CTD
LJ LJ
I Jec-cro-o |
CC-PY-0
CENTRAL PROCESSOR
P __—_———_l——|*
CC-PU-0O '
CC-CPD-0
€C-C5-0 '
[ CC-P5-0 '
LEGEND c‘;: Ps L—-n Ps C‘C s b= cs I
$C - SCANNER
SO - SIGNAL DISTRIBUTOR '
CC - CENTRAL CONTROL
€S « CALL STORE
PS - PROGRAM STORE l' CCaP-t I |
CC-CS-1
CC-CPD-1 '
CC-PU~1

|
|
|
|
L
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loonif l l X"X l_’ KX %IY Y U l:| Xx . Swoa
x| B | s Y R o e Y

INDUCTOR O-CABLE DRIVER
R-CABLE RECEIVER

Typical Bus Pair

Input-Output connectors for a bus . . .

o luput e Output
Gable Reseiving Transfermers plek Information Cable drivers amplify signals frem within the
off the bus. OCable Reseivers amplify the unit. Cable driver sntput tramsfermers are
bus puises. used to put Information om bus pairs.

BUS PAIR

SIGNAL 1S REMOVED FROM BUS

BY MEANS OF SERIES TRANS-
FORMERS

SIGNAL IS BRIDGED ON TO THE
BUS WHEN TRANSMITTING
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BUS FEATURES . . .
. Each bus is fully duplicated
. Signal characteristics
. 100t0 110 milliampere pulses
. 0.5 microsecond pulse width
. Electrical bus characteristics |
. Balanced to ground at the center
. 26 Gauge twisted pair
. 100 ohm terminations at each end
. Series cable receivers
. Loss is 10 db per 1000 feet
. Delay is 2 microseconds per 1000 feet
Center tapped inductor to bleed off longitudinals
. Driven from center by cable driver

. Length limited by allowable delay

THERE ARE TWO METHODS OF ENABLING UNITS TO RECEIVE INFORMATION
FROM A BUS . . .

. Transmission of an unique name code on the bus

. Only the units which can match their assigned name code
to that transmitted can receive the information.

. Used to enable Program Stores and Call Stores.

. Send an ensble pulse over a private pair from the Central
Pulse Distributor to one particular unit

. Only the unit enabled can receive the information.

» Used to enable Peripheral Units

Issue 2: December 1, 1970
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r 6 ®» <« 22 0 0o

I 1

VERIFY ANSWER

r—"""‘"-'?"'"m""—"ﬂ

EXECUTE-LAST (1)

‘!euo- FIRST (1)
ECHO-LAST (1)

‘MYY CHECK (3)

MAL NANCE (1

—-— e o e E G

Communication Between Central Control
and Central Pulse Distributors

LEADS BETWEEN CENTRAL CONTROL AND

CENTRAL PULSE DISTRIBUTOR

Number of Leads
Function
To CPD | From CPD
32 CPD enable address
1 Bus choice
1 Reset lead
1 Test lead
1 We—real'ly-mean’-it enable signal
3 * Parity check
1 * Maintenance
24 Verify answer
1 All-seems-well signal
36 29 * Not duplicated
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CENTRAL CONTROL - CENTRAL PULSE DISTRIBUTOR BUS SYSTEM . . .

. Consists of busses common to all CPD's and private pairs to and
‘ from each CPD.

. From CC's to CPD's
. Enable Address Bus
. Execute palr

. From CPD's to CC's

. Verify Answer Bus
. Execute Echo Pair
. Parity Check Bus
- Maintenance Bus
Used to send address of peripheral unit to be enabled to CPD and to

verify that the correct CPD has received this address and that the
proper peripheral unit has responded.

PRIVATE LEADS

e, From To Function Quantity
!
" cC CPD | Execute signal to controller One per CPD
CPD CC Execute echo signal to central control | One per CPD
CPD PU Enable signal to controller Two per controller
Ps
CS
CPD MS We-really-mean-it signal One per unit listed
MCC
' ccC
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SCANNER ANSWER

PU ADDRESS

[

L
CONTROLLER

|

(o
CONTROLLER

CENTRAL
CONTROL

CPO ENABLE ADORESS I

@ VERIFY

4+ VERIFY

VERIFY ANSWER
o

EAECUTE

ECHO

EXECUTE

%'ﬂ.o

o SUSES
——— PRIVATE

Simplified Peripheral Unit Bus System

LEADS BETWEEN CENTRAL CONTROL AND
PERIPHERAL UNITS VIA CENTRAL PULSE DISTRIBUTOR

Number of Leads
Function
To PU |From PU
36 PU address
2 Control leads
16 Scanner answer
1 All-seems-well signal
38 17
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CENTRAL CONTROL - PERIPHERAL UNIT BUS SYSTEM . . .

. Consists of two fully

duplicated buses:

. Peripheral Unit Address Bus

. Scanner Answer Bus

. Peripheral Unit Address Buses are fanned out at the
central Pulse Distributors

. Delay limits establish this requirement.

. Up to four parallel buses can be provided.

. Scanner Answer Buses fanned in at Central Pulse Distributors

. Considerations similar to those for fanout.

AAA,
v
[

PU

AAA,

BRANCH ADORESS 8US PAIR

BRANCH ADORESS 8US PAIR

x xz xr
AEINHIE AENHIE
$ < 3 g S < 3 Y
s o) Lo Lo CENTRAL CONTROL Lood Lo Lo Ll
B8US FANOUT 8US FANOUTY

L o ¥ 1 o ) §
—r— — —— —

MAIN ADORESS BUS PAIR

— e — rm——

r————— o o
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BUS LEADS BETWEEN CENTRAL CONTROL AND CALL STORES

Mumber of Leadd Function
To CS [From CS
1 jSynchronizing signal for coded enable and mode
6 Name code (for enabling)
3 e of operation .
1 ehi-on:lzing signal for sddress
12 88 :
1 chronizing signal for read, vrite, parity
1 command
1l ite command
1 1ty check over code and address (PK A BIT)
1l yochronizing signsl for readout word
2k sdout work (includes 1 Parity Bit)
1 ll-seems-well signal
1 . chronizing signal for first 12 bits of
ite-in wvord :
1 chronizing signal for other bits
2k rd to be written
| 53 26
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CENTRAL CONTROL - CALL STORE BUS SYSTEM . . .

Central control to call store. ..

Contral Ceatrel
1AOR index
Adder Parity
MEMORY ADDRESS DECODER e:::::'m Output Generater B Register
Register
STT J1ITI8 147719 J 17718 | 19721 ] 19724 |I9T2( 18721 17718 JITTIS |STT 5T7 ST1
Symch § Bit 3 Bit i Bit {Bit IBit {B8it PKA §Bit (2Bit PW  Sync W Bits
Data Address Mede Cede, Read Write Synec Parity Name Address Parity Data Data
Bits Sync Mods oA Bit Code Bit  Bits
12-22 Syme -1t
(11
C ) Address
Bus
{53 Bits)
L 4 L 4 v v L 4 v L 4 v ¥ 4 v
|—' CALL STORE
Call store to central control . . .
CENTRAL CONTROL
MEMORY CS
ADDRESS B REGISTER READ-WRITE GATING
{DECODER CHECKER
& & &
0T oTH! 0T 0TI |
|
Parity 23 Bit 1 Bit { Bit
Bit Data ASW Syne
Readout
cS
C ~) Answer
Bus
(26 Bits)
CALL STORE
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BUS LEADS BETWEEN CENTRAL CONTROL AND

PROGRAM STORES
Number of Leads
Function -
To PS | From PS
1 Synchronizing signal for coded enable and mode
4 Name code (for enabling)
3 Mode of operation
1 Control write command
16 Address
1 Synchronizing signal for readout word
44 Readout word
1 All-seems-well signal
25 46
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CENTRAL CONTROL - PROGRAM STORE BUS SYSTEM . . .

Cei:tral Control

MEMORY PROGRAM ADDRESS BOWR PS Word
ADDRESS REGISTER and CS$
OECOCER Instruction
4 T Checker Ckt
Binary to BOWR 4
2:4 Translator r’ Gating
8T8 #6738 ~6T8 [=6T8 o 6T f~=19T9 [=(9T8 }= 1978
i Bit 1 Bit 38Bit &Bit 16 Bit 44 Bit 1 Bit 1 Bit
Control Sync Mode Name Code  Address Readout Syne ASWP
Write ,

PS Ps
Address C —) Answer
2 In‘s Buis

B
(25 Bits) v ¥ v v i (48 Bits)

PROGRAM STORE
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CENTRAL CONTROL (cC) . . .

Primary information  processing unit

Addresses and commands originate from it

All answers return to it

Executes (one at a time) many different types of basic

instructions

Requests instructions from program store every 5.5 M sec.

PROGRAM STORE CALL STORE
(SEMIPERMANENT MEMORY) (TEMPORARY MEMORY)
ADDRESS ANSWER COMMANDS, DATA,AND ANSWER

| 1

CENTRAL CONTROL

COMMANDS AND
ADDRESS ANSWER

|

PERIPHERAL UNITS
SCANNERS, NETWORKS, AMA ,ETC
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PROGRAM ADDRESS CIRCUITS . . .

FROM
IAOR

|

——

ADD ONE
AoL LOGIC

l | -

INCR ~——

{ PAR

PROGRAM ADDRESS
REGISTER

|

FROM UNMASKED BUS

ASR srone meseren] | AOR  Riaisten
g '
PROGRAM STORE
BUS SELECTOR
‘ {20 bits) to ™)
CC-PS ADDRESS 8US masked bus
NOTES

> TO UNMASKED BUS

Issue 2: December 1, 1970




‘ PROGRAM ADDRESS CIRCUITS . . .

. Program address register (PAR):

. Source of addresses for program store
. 20 Bit register
. Initial address for program store is placed in PAR by IAOR

. Normal addresses are then received from Add One Logic
circuit

. On transfer orders the return address is stored in "J"
register via AOR and unmasked bus

. Add one register (AOR):

. Used when program store address is to be incremented
by one (normal operation)

. Used to address call store programs via AOL, masked
bus, and IAOR

. Used to increment by one, the contents of an index
register

. Add one logic (AOL):

. Provides the function of incrementing by one, any
23 bit number stored in AOR (See 3-58)

.. Normally used to provide sequential addresses for
program store

. Auxiliary storage register (ASR):

. Stores the last address from PAR while PAR receives
the next address

. Used for rereading

« 20 bit register
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DATA INPUTS FROM PROGRAM STORE . . .

PS-Cu REPLY BUS

PROGRAM STORE
BU> SELECTOR

(44 BITS)

FROM CALL STORE
RELAY BUS

1

AUX BOWR

16 817 OPERATION FIELD

[va1e sir op Frewn |

‘———_’ TO LOGIC REGISTER

» TO ROTATE - SHIFT

(44 3175) BOWR 8uFFER OROER WORD REGISTER

7 317 cHecx FrEvo | 21-23 aiv oa Fiew

(es ITS)
Abggﬂb
"“‘”' REGISTER
ERROR CHECKING
CIRCUIT
ERROA CORRECTION &
RE-READ SEQUENCER
NOTES

REGISTER
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‘ DATA INPUTS FROM PROGRAM STORE . . .

. Buffer order word register (BOWR):

. Contains instructions, addresses or data which
was received from program store

. During the first cycle the BOWR controls indexing,
transfering and memory addressing via the BOWD
(See Instruction Decoders)

. After indexing, the instruction portion of the work
in BOWR is sent to OWR

. BOWR is made available for the next work from
program store
. Auxiliary BOWR (AUX BOWR):

. Stores the operation field of a word from program
store until BOWR completes indexing of previcus

@ instruction
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INDEX ADDER SYSTEM . . .

FROM BUFFER

ORDER WORD REGISTER

FROM MASKED 8uUS

FROM UNMASKED BUS

ADOEND REGISTER

AUGEND REGISTER

23 81T INDEX ADOER

10 4
MEMORY
ADDRESS
DECODER

FROHM
INTERRUPT CKT

TO MASK &
COMPLEMENT CKT

y

I AOR INDEX

ourPuT

ADDER
REGISTER

IAPG

INDEX ADDER
PARITY
GENERATOR

|

CaLl STORE
BUS SELECTOR

3

v

TO MEMORY TO PROGRAM ADORESS REGISTER

ADDRESS
DECORDER

NOTES

¥ CC-CS ADDRESS dus
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‘ INDEX ADDER SYSTEM . . .
Used to:
. Modify data with the contents of a register
. Modify address with the contents of a register

. Add the contents of two registers

Index addend register (IADR):

Normally receives its input from BOWR

» Receives its input from register specified in the
Operation field when adding register to register

Index augend register (IAUR):
. Receives input from register specified in RM field

(index register)

Index adder:

. Adds contents of IADR and TAUR

Index adder output register (IAOR):

Stores the results of indexing
+ Word is called the DAR

. Source of call store addresses

Source of program addresses on transfers
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""FFER REGISTER

€S-CC REPLY BUS

=

CALL STORE REPLY |
TO FROM BUS SELECTOR ]
UNMASKED MASKED 4
8us BUS
viA

INSERTION
MASK CIRCUIT

[ BR owra surrer recister

[ 14

PARITY OIT CaLL STORE SEWD
GENERATOR 8US SELECTOR

T U ===

CaLL STORE SEND 3US

T0
BUFFER FROM
sus BUFFER
REGISTERS 8us
REGISTERS
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REGISTERS . . .
CC has eight general purpose registers and a Buffer Bus group
of registers.

The eight registers generally receive inputs from the ma.sked
bus and send outputs to the unmasked bus.

All but the Logic Register (of the eight) may be used for
indexing.

The eighit registers are as follows:

‘ Buffer Register (BR)

Receives inputs from and sends outputs to call store
and the buffer bus system of registers.
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REGISTERS . . .

JR, XR, YR, ZR REGISTER ...

June
(RETURN ADORESS)

JR

REGISTER

XR

GENERAL PURPOSE
INDEX REGISTER

YR

CPD REPLY BUS

e

CPO REPLY BUS
SELECTOR

]

GENERAL PURPOSE
INDEX REGISTER

MASKED
s

"L" REGISTER ...

ZR

GENERAL PURPOSE
INDEX REGISTER

NOTES

UMMASKED 3VUS
(23 81T8)

—

Hask 8
CONPL EMENT
CIRCULIT

PERIPHERAL REPLY 3US
A

PZRIPHERAL UNIT REPLY
3Us SELECTOR

FROM 0OA
FIELD OF BOWR

" MASKED
8US

Lo6IC
LR aecisten
J0
NSERTION
CIRCUTT

g
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\), ‘ JUMP REGISTER (JR) . . .

. Stores next sequential address on a transfer with "J" option
instruction.

e

. X Register . . .
Has no special function
. Y Register .
24 Bit register
. Receives 24 bit CPD verify answer
Z Register .
Source of transfer address on combined instructions

(Sspecifically TCGMX, TAULM and TAUMK)

‘ LOGIC REGISTER (LR) . . .

. Source of masking words

« LOO to L15 store scanner results
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REGISTERS . . .

{ MASKED ACCUALATOR
FIRSTONE . . . °%° KR "aecisten
SINARY=T0-
RIGHTHOST=ONE
CIRCUIT l°
UNMBASK ED -
s
OETECT-FIRST-ONE
[4] [«Ti}]
FIRST-ONE
FR ‘ssisten
FRON ¥ REG |
CPo toente &
EMABLE VERIFY BUS SELECTOR
MATCH CIRCUIT 1
. €PO ADORESS AND EXECUTE BUSF<
¢
B T BINARY AJORESS IN F REGISTER
CPD POINT FUNCTION OF ASSOCIATED FLIP/FLOP GROUP (1] coLIw PAIR CPD | HALF | wiii DON'T CARE
2 0 20w ez e s grafiagraynjio | o | s frjepsgag3g2g1y0
SR ALLOWS ACTIVE CC TO ADDRESS CPD L o6 olo o 1fo 1 ofe o s ] o
ns ALLOWS STANDBY CC TO ADORESS CPD 0 1 1 K
[ @] ] ALLOMS ACTIVE CC TO ADDRESS MV 1 o 0
"ns ALLOWS STANDBY CC TO ADORESS PV 1 0 1
ase SEE NOTE 313.A drv v 0
nss SEE NOTE 313,8 6 0 1)1 1 1
ar PROGRAM STORE BUS 0 13 ACTIVE 0 1 ole 1 0
(1 PROSAAN STORE BUS 1 IS ACTIVE T 10 1 1
e ACTIVE CC SENOS OM ACTIVE PS BUS 1 8 0
res ACTIVE CC SENOS O BOTH PS BUSES 1 0 ¢
nn STANOBY P3 BUS 1S MOT IN TROUBLE ) 1t v 0
s STANOBY PS BUS IS MARKED IN TROUSLE 6 1 o]y v 1
coan CALL STORE WUS O IS ACTIVE O v 1le 1 o
coas CALL STORE BUS 1 IS ACTIVE e v
i com ACTIVE CC SEMOS OM ACTIVE CS OUS 1 0 o
coes ACTIVE CC SENDS OW 80TM CS BUSES 1 0 1
can STANDBY C$ BUS IS KOT IN TROUSLE ] 1 1 0
' cars STANOBY CS BUS IS MARKED IN TROUBLE Yy v
am CENTRAL CORTROL O 1S ACTIVE b1 0 oja 1 o
s .\C(l'lll. COMTROL § 1S ACTIVE 0 1 ]
: 1 (33 STANOBY CC 1S WOT IN TROVSLE 1.0 o
1033 STANOBY CC IS WARKED IM TROUSLE 10
oin ERROR SIGMALS ARE CROSS COMMECTED ) 1 v 0
: s ERROR SIGNALS ARE MOT CROSS COMMECTED 1 0 o]t 1 1
» " (MIBITS CC MATCHING Y 0 1]o 1 0o
vs ALLOWS MATCHING TO OCCUR IF SETUP o 1 1
" 0ONE l 1 0 0
s WATCNES BUFFER REGISTER AT 10716 0 0 o] 1]y ¢ 4 0
€CO Cult RECEIVE CONTROL LORDS FROK CS BUS 0 J_t 1}o o ojo o o '
j €Co Cus RECEIVE CONTROL MORDS FAOM CS 9US 1 0 0
€1 Cum RECEIVE CONTROL WORDS FROW CS BUS O o v o™
€1 cus RECEIVE CONTROL WORDS FROM CS BUS 1 0 v
ccocwer | mowe 1 0 0
CCOCWCR | ALLONS COMTROL WRITING IF STOPPED 1 0 3
cCrowce | mone ! 1 1 0
€CY CwCr ALLOWS CONTROL WRITING IF STOPPED 0 ] k) 1 1
cco pstr | mowe N Ll o0 o
CCO PSTS | SPECIAL PS TEST MODE 1F STANDBY 0 0 1 !
ccr psta | wowe o 1 0
CCY PST1S SPECIAL PS TEST MOOE 1Ff STANOBY /] 1 1
CCO 1NmaR MONE ' 1 0 0
€CO 1S INHISITS WRETING INTO 88 REGISTERS 1 ] 1
CCY Inman NONE 1 ] L]
CCY 1NtAS INHIBETS WRITING INTO B8 REGISTEARS [ I ] 1 1 1 1
CCO REALTA | mMONE \O0 1 _oio o o
CCO REALTS | RESEY EMCRGENCY ACTION LONG TINER 0 0 1
cct meaLTh | wone o t O é
CCY REALTS | MESET EMERGENCY ACTION LONG TIMER 1 1o v oo 1+ sJo o ol 1 1
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( ’ ‘ FIRST ONE REGISTER (FR):

Has many special uses as shown below:

. F Reg. Bit
FROO

FROO-FROU

FRO7-FRO9

FROT-FRO9

d

FRO7-FRO9

‘ ‘FROT7-FR22

Issue 2: December 1, 1970

Function

Used in MCLF instruction

Store location of rightmost one
of word in K register

Used to select P.U. translator

FRO9 FRO8 FRO7

1 0 0 Trunk & Junctor
Sw. Bay

1 1 0 Signel Distributor

1 1 1 Scanner

Used to select peripheral unit binary
address

o 0 o Short Binary
0 4] 1 Long Binary
Select CPD long binary address (101)

Addresses CPD according to chart
(See CD 1A105 Page 93)
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REGISTERS . . . ..

ACCUMULATOR SYSTEM .. ...

FROM BOWR DA FIELD)

WOMOGENE S TV
SIGR CIaCHT

C FF’S

ADDEND K
REGISTER

PERIPHERAL BUS
JUS SELECTOR

[

AGEND K
REGISTER owd
ACCUMULATOR

] SEQUENCER

1

TO DECISION LOGIC

FROM INDEX Aﬂulj

Q

ROTATE-SHIFT
REGISTER

—e

PERIPHERAL UM!T

aD0, aND, OR
EXCLUSIVE-OR CIRCUIT

] SIGN CircuiT

HOHOGEME ! TY

ADDARESY SUS

ROTATE-SNIFY
CIRCWIT

MASKED
sus

KR

SIRARY-TO~
RIGHTAOST-OME
CIrcUIY

w_oROM
F" REQISTER

NOTES

ACCUMULATOR
REGISTER

10 C F/FS

HOMOGEME I TY
SIGN CIRCUIT

70 DECISION LOGIC

DETECT-FIAST-ONE
circuT

UNMA SKED
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) ‘ ACCUMULATOR REGISTER (KR) AND ARITHMETIC SYSTEM . . .

. Addend K Register (ADK)
. Input register in arithmetic system
. Output connected to arithmetic logic circuits
. Source of part of long Binary-To-CPD test addresses
. Used by translators to develop peripheral unit addresses

2l4th Bit of register (if used) is parity for long/short
binary address translation

. Augend K Register (AUK) . . .
. Input is from K register

. Holds word while arithmetic operations are being done

. Accumulator Register (KR) . . .
. Output register for arithmetic system
. Contents may be shifted or rotated
. Used with ADKR to form long binary address for CPD

. Used with ADKR to form long binary address for PU

. Q Register (QR) . . .

Stores information to operate rotate shift functions

. Shifting Operation

The bits in the K register are shifted left or right

O's are inserted in vacated end spaces

Bits shifted past left or right end of K register are lost

Issue 2: December 1, 1970
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REGISTERS . . .
Rofote operation . . .

K Register (Initial)

K Register (After Retate)

SHIFT OPERATION . . .

oP DA RM LCJ
Q 3

Retate all bits in the K Register 3 places te the

left

Shift operation . .. 0p DA mm Lecd
_ ' n 3
Shife all bits in the K Register 3 places te the
left.
Bits Lest
A
' - )
K Register (initial) t L] (] 0 1 e i | i
K Register (After Shift) | ¢ t |o f t BEERERE
— —
Y
NOTES 9’'s Inserted

Issue 2: December 1, 1970
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REGISTERS . . .

. Q Register (Cont'd.)
. Rotating Operation
The bits in the K registér are rotated left or right
Bits passing the left ehd of the K register are reinserted
in the right end on a left rotate. Right rotate actions

are similar.

. The contents of the Q register determines the number of places
the bits are shifted or rotated.

. Rotate-Shift circuit controls rotating or shifting.

First One Detector . .
. Circuit detects first one in KR and stores its location in FR

. The detected "one" may or may not be then set to a zero

Homegeneity Sign Circuit . . .

. Checks if word KR is all "1's" or "O's"

C Flip-Flops . . .
. Connected to the masked bus and the ADD and KR circuit

. The CH Flip-Flop is set if the word on the masked bus or in
logic circuit contains all O's or all 1's

. Bit position 22 of a data word is called the sign bit

. Bit 22

1, negative word

. Bit 22 = 0, positive word

. The CS Flip-Flop stores the sign bit of the word on the masked bus.
Accumulator Sequencer

. Controls various arithmetic operations within the accumulator
system

Teatia 2: Decemher 1. 1970



The Buffer Bus Registers . . .

B Register

1

r T

LoC |

Mateh
Register

LoCc 2

Mateh
Register

LOC3

Mateh
Register

1

T

LOC 23

Test
Cennecter
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REGISTERS . . »

The Buffer Bus Registers . . .

General . . .

. Consist of 23 groups of flip-flops. 24 FF each Group.

. Treated as though they were memory locations in the Call Store.

. May be read by orders such as MX AA where AA is a Buffer Bus
Register address.

. Some may be written into by orders such as XM AA.
. Access 1s provided through B Register.
. Typical Functions

. Selection of PS, CS, and PU Buses

. Monitoring of PS and CS errors.

« Symbolic address for a Buffer Bus Register as listed in the
programs is "B8".
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BUFFER BUS LAYOUT

$4074-~4174 304 20 ICI1NVIN0 I - A
40144174 WUINDD SNE S¢ 20 JNINGA TN - I3
$0014~4174 WD) 30 0 NIWIA0 IN - 3G
290 TWRITE W0 ¥OLINN0) 1534 WIIN GILVIJ0STY - LNIM
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MASKING . . . .
. Regquires an additional field in the instruction format
called the LCJ field.
INSERTION MASKING . . .

. Permits insertion of certain information bits into the word
in the B Register without disturbing any other bits.

. Permits more efficient use of Call Store memory by permitting
"packing" of data.

. Requires an additional functional block of hardware called the
Insertion Mask.
PRODUCT MASKING . . .
. Permits the system to perform bit data processing.

. Requires additional hardware in tne Central Control.
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indexing operationms.

INSTRUCTION DECODER CIRCUITS .

3-29

. Buffer Order Word Decoder controls the gating associated with

. Order Word Decoder controls the gating associated with the
execution of an instruction.

. Memory Address Decoder controls the gating associated with

Memory operations.

or Progrem Store.

. Determines whether an address pertains to the Call Store

. Controls the gating associated with Program Store communications.

. Controls the gating associated with Call Store communications.
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INSTRUCTION PHASES ., . .

’.____cvcn.: 1

oT8 , . 10TI4 , . 16720 oTe , , IUTi4 , . 16T20 ,

ol ole ]
e g CYCLE 2 . CYCLE 3

i [

) i

ADDRESS TO PS

L

LI | LI} L] LI | 1

WORD 1S RECEIVED
FROM PS.

' 2 |
A FIELD AND INDEX REGISTER
ARE GATED TO INDEX ADDER.

| t3 l
INDEX REGISTER MODIFICATION
1S CARRIED OUT.

ot o
ADDRESS IN IAOR IS SENT TO CS FOR
READING OR WRITING

hlq
IAOR IS GATED TO SOME REGISTER VIA MASK AND
COMPLERENT CIRCUIT, OR SOME REGISTER IS
GATED VIA MASK AND COMPL EMENT AND INSERTION
MASK CIRCUITS TO B REGISTER AND CALL STORE

l L8 '
READQUT FROM C3 IS GATED VIA MASK
AND COMPLEMEKY CIRCUIT TO SOME REGISTER.
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Instruction Phases . . .
. Central Control Processing of an Instruction may be divided
into three phases.

. Each phase normally requires one central control cycle (5.5
microseconds).

. Cycle 1 - Central Control sends instruction address to the
program store.

. Cycle 2 - Indexing of the instruction.

. Cycle 3 - Execution of the instruction.

Example of Instruction Phases . . .

Cycle Central Control Actions
‘ 1 - Addressing program store Send address BB to program store
Receive instruction from program
store
2 - Indexing Add the contents of the DA field (AA)

to the contents of the Y register
3 - Execution Send resultant address to call store

Call store readout received in B
register

B register contents gated to bus
and then to X register

Location Operation DA RM
BB MX AA Y
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CENTRAL CONTROL COMMUNICATION
WITH MASTER SCANNER

EXECUTEL ____ MISMATCH
_ MATCH SIGNAL
BUFFERBUS BUFFER BUS
REGISTER REGISTER ADDEND K
LOCATION $ Y REGISTER F REGISTER LOCATION 10 REGISTER L REGISTER
' siTS | BITS | BITS | BITS ]3]} BITS | BITS 15—88
FF 2390 | |22-20|00—17 |18-18] 13—10 F'sFF'S|FF | FF 0907 0884
[ 1 & ﬁ 4 & l P Y
cPD crD XECUT
REPL ADDRESS TRANS- “’f:::“f"“
AtcH| | Transiaton| |LaTor
J’,_ EXECUTE ASWCPD SCANNER SCANNER
MATCM ““crn ROW ADDRESS ANSWER
SIGNAL Parity | Asws LEADS 8—e1(1/8)
ERABLE X Y 2 Exeeme oK LEADS®-13 (1/®)
Bus Cheice VERIFY Seloct Seisct Select (1/18)
1/8, 1/8,1/8 W/s) (1/8) (1/18)
CENABLE ADDRESS
} } 11
CENTRAL PYLIE DISTRISUTOR SCANNER
t [
ENABLE —P
<«—VERIFY
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TRANSLATORS . ..

TRUNK AND JUNCTOR SWITCHING FRAME TRANSLATOR

2120] [13]

s

35 3¢[33 30| 29 28] {27 26| [25 2415 12] [21 20]11 8] |19 18]7-...4

OR GP 6 GPS5 GP4 GP3 GP 2
SCANNER SCAN
ROW ADDR POINT
ADDENDK [ s 716 43 0] ADDEND K
o/

SCANNER TRANSLATOR

4

P.U.BUS ; 15 1/8 NE 1/8 0| P.U.BUS

LONG BINARY TRANSLATOR (PU)
K REGISTER ADDEND K

2 D2 0] [22 o]

— ——— et e ]

2wz w0l o] B2 iz b 4]

CPD CPD SCANNER CPD CPD SCANNER
ENABLE ¢ ROW ENABLE # ROW
ADDR ADDR ADDR ADDR
F REGISTER ADDEND K REG
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SHORT BINARY TRANSLATOR

ADDEND K [23 of

P.U.BUS | ' |

UNIVERSAL SIGNAL DISTRIBUTOR TRANSLATION

ADDEND K / lof9ojs 6]s 3[2]1 o]
FINH =0
SR=0 2=
F987 = 110 OX® O
LONG 2=0 2=0
BINARY

PU.BUS }|27]26]25 24] 17 1615 8[7 o] [is 1822 20]
T H E A B C D

SKEW SCANNER TRANSLATOR

21 BIN 14 ] ADDEND K
\ \
TRANSLATOR
/ A
L s w8 87 1/8 o] P.u.BUS
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D SEQUENCE CIRCUITS . . .

1. ..
. Genera

. Activated by one of the decoders (BOWD, OWD, MAD).
. Increase the number of cycles to process an instruction.
. Inhibit and release the decoders at appropriate times.

eai . Provide special gating functions required during the
extra cycles that the Decoders are inhibited.

. Error Correction Sequencer
. Read-Write Sequencer
. Transfer Sequencer

Call Store Reread Sequencer

&

. Start-Stop Sequencer

Call Store Program Sequencer

. Go-Back-To Normal Sequencer

. Peripheral Sequencer

. Interrupt Sequencer
l ~. . Signal Processor Lockout Sequencer

Signal Processor Sequencer
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ERROR CORRECTION SEQUENCER . . .

BOWR
; | op.mm, | oa
LCJ Fisld | Field
“:";" a1 |20/23 [
Bits Bits

' vy

Address
-~
Pregram Stere Errer
Werd And Parity Errer Detection Single
Call Stere And
H Errer
instruction ::“"': Cerrectien Cireuit c .
Checker srrection
Errer
|
Activate
l Cerreet 18 Address Bits
| Single Errer
Errer in Word
Cerrection Auxiliary
Sequencer Sterage  (ASR) | CORIAInS Adéress Of
Register
, nul:’o'trnr Reread Reread
1 Address Errer Failure Address
l v v
Gate Contrel Level B Pregram
For Rersad Interrupt Steore

Issue 2: December 1, 1970




3-37

3EQUENCERS . . .

Error Correction Sequencer . . .
. Correcting errors in Program Store Communications
. Error signals indicating one of the followlng are sent to
error correction sequencer via the Program Store word and
Call Store Instruction Checker
. Address error
. Overall parity failure
. Double error
. Error correction sequencer controls gating for the follow
. Single error in word in BOWR is corrected

. Double error or address errors cause a rereading

. Iuring rereads CC operations are suspended by inhibiting
the BOWD, OWD and MAD

Read-Write Sequencer . . .
. Reading data from the Program Store . . .

. The Memory Address Decoder determines that the address
pertains to the Program Store

. The Data word will be brought into the BOWR

. The Read-Write Sequencer controls the reading operation until
the data is moved from the BOWR to the B Register.

. Controls data reading frcm the Program Store.

- . Used for Maintenance Instructions which interrogate tne
Program Store.

. Used for Program Store Control Read and Control Write Instructions

. Three phase operation is interrupted until the instruction
is processed.
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SEQUENCERS . . .

Transfer Séquencer e . .
. Activated on all Transfer Instructions

. Suspends overlap operations until the new instruction is
brought into the BOWR.

. Resets OWR so that OWD has no instruction to execute.

Call Store Reread Sequencer . . .

Rereads call store on PW parity
failure or ASWC failure on read
operations.

. Rewrites call store on ASWC failure
on write operations.

Start-Stop Sequencer . . .
. The active Central Control can test the O0ff-line Central Control
. Actlve CC stops off-line cc

. Starting address of test program placed in PAR of
Off-line CC

. Off-1line CC is restarted

« Start-Stop Sequencer provides the means of stopping and later
restarting the Off-line Central Control

. Clock pulse not disabled in Off-line CC
. Other sequence circuits are inhibited

. Instruction in OWR of Off-line CC is executed.
No instructions are aborted

. Sequential lockout of other sequencers
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Y SEQUENCERS . . .

Call Store Program Sequencer . . .

. Used to read instructions from Call Store

. Activated by the Transfer Sequencer when program control
is transferred to a Call Store address

. Remains active for three cycles
o . Performs two Call Storc reading operations
. Assembles the Call Store words in the BOWR

. Controls the checking of the word in the BOWR
Go-Back-to-Normal Sequencer . . .

. Used to return control to an interrupted program
) . Activated by EGBN instruction

. Returns the C flip-flops, Auxiliary Storage Register and
B register to their condition at the time of interrupt

. Gates the address of the interrupted program to the
Program Store

. Resets Interrupt Level Activity flip-flop

Peripheral Sequencer . . .

. Used when Input-Output instructions are being executed

. Decoders treat I/0 orders as single cycle instructions

. Peripheral sequencer controls gating of addresses to CPD

. Peripheral sequencer controls gating of addresses to peripheral

g units and provides for resetting of registers and gating of
information returned from CPD or Peripheral units.
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" E.C. OR STANDBY-STANDBY ALARM DET #5

MAIN
DET # |

CPD
ENABLE y JRESET @
-
10 Y Y STATE
MSEC | REAL TIME CNTR. COUNTER
640 MSEC —.i »
| 2
| |
I 0
|
ER | Y
‘ | L ol Ipd | cHaAnGe
40 MSEC | A CONF I G-
DET. s#£2 —a{s 1|—a|J L [P25] URATION
EACO 0F CC,
TOCR : JL_ Pl | ps, anp
R BUS
DET. # 3 | 9
ACTIVE SEQ. ACT. CNTR.
63 5.5 USEC CY TO POINTS
RESET N oC
RESET | MSEC CLOCK ¢ ’
- i = OTHER CC,
128 5.5 USEC CYCLES | PS, AND
| MCC
"CLEAR |
_ sTOP

B INTERRUP
PROGRAM (BAS!C
 SANITY MAZE)

Suc-
CESS

EACO, Cl, C2, & C3 =CONTROL FF'S
Pl, P2,& P3=EA GEN. CLOCK ,
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SEQUENCERS . . .

Interrupt Sequencer . . .

. Used to transfer program control t

o another program

. There are 10 priority levels of interrupt

. Called in by setting an interrupt
. Stores the contents of:

. B Register

. Auxiliary Storage Register

. C Flip-Flops

level flip-flop

. Transfers control to the new program

. Sets interrupt level activity flip-flop

INTERRUPT SYSTEM AND SEQUENCER . . .

QUFFER BUS
INPUY

g JUTERRUET SOURCES
MATS MUINTENANCE INTERRUPT SOURCES

NOTIS womuL INTERRUPT SOURCES

BUFFER BUS
ouTPUT
SBUFFER BUS
S
o |

PEST INTERRUPT-1UMIBIY ’z’c‘

REGISTER

TER
ILAF "Lt rres | %80

[ FRON INTERRUPY SEQUENCER
FROM GO-BACK-TO-NORMAL SEQUENCER

INTERRUPT GATING
T0 Ia0R
(B1M ADDRESSES)
INTERRUPT ABORESSES ___
v
TO
MASKED WUS
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ERROR CORRECTION AND DETECTION FOR PROGRAM STORE
AND CALL STORE WORDS . . .

The Program Store Word and Call Store Instruction Checker . .

. Intermediary between error detection and correction circuit and

various sequencer circuits

. Activates sequencer when no ASWP signal received

Error Detection and Correction Circuit

. Uses hamming code to check for single, double or address errors

in a PS word or CS words used for program.

. Error signals are sent to program store and call store instruction

checker.

CENTRAL CONTROL |
Erres PS Word
Detection and CS$ PROGRAM
and instruction STORE
Cerrection Checker
Circuit
r Y
Erter Single Errer Error
Indications or Detection | 4|y Seems Well
Double Errer and
Signal
Cerrectien
Circuit
Errm'
Indications
\ 4

PROGRAM STORE WORD AND CALL STORE INSTRUCTION

CHECKER
Internall { 1
y Activate for Activate for
Detected PS Program Control CS Pregram Contrel
Esrors
Errer Error Call Store
Summary Correction Pregram
Flip-Floeps Sequencer Sequencer

CENTRAL CONTROL ©
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ERROR CHECKING FOR CALL STORE COMMUNICATIONS . . .

COMPUTING THE CALL STORE WRITING PARITY BIT . . .

Central Contrel

""‘::' Calt Stere Parity

Read-Write 8it A
Parity Checker Qenerater B Registor
Generater

Address Parity Bit

Parity 23 Bit
Bit Write-in
(ever Address and Data) Data
Call Stere
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ERROR CHECKING FOR CALL STORE COMMUNICATIONS . . .

DETECTING AND CORRECTING DATA READING ERRORS . . .

Central Contrel
Contreis Call Stere Parity |, orees '.“"
dider
Gating for <44 Reread Bit ‘;—l—- Parity
Rersad or Sequencer Generater| Parlty | oo rater
Rewrite (2 cycles) iy
Parity
: Parity ASW Fallure
LevelD Failure Failure
Interrupt l l 24 Bit
Flip-Flop |4 Reread Readout
"r“i'l‘""‘ Call Stere
: ::; Read-Write B Regist
ar egister
Icall Stere Checker
E Failure r y
s"m':"";" internally
Flip-Flops Detected
Parity or ASW  All Seems Well 24 Bit
Failure Signal Readent
\ 4
CS
Read-Vrite Call Stere
Checker
Other Central Coentrel
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MAINTERARCE MATCHING . . .

BLOCK DIAGRAM OF MATCHER CIRCUITS . . .

ROUTINE MATCHING

PAGE
116
17

TO INTERRUPTS

Condition HMatcher O ¥Matcher 1
If WR is set | BR at 10T16 IAOR at 10T16
il RE or FU | yp ot 10116 IAOR-at 10T16
If EC 1s set | BOWRR at 10T16| BOWRL at 10T
1If none are
PAR at 10T16 UB at OT8 and
at 16722
PAR at 10T16 UB at 10T16
MB at 10T16 SEQ O at 10716
MB at ‘10M6 S3Q 1 et 10T16

1
OMAB SOM! IE SOMI vAB
B SO
MATCH t
| MATCH
POINTS > & | & e Moo
TABLE DRO ARO |4 ARO DRO TABLE
"R ] I ' Yl Li-1
OR |
Li-2 -2 RDRO i } & RORO OR
EE— MATCHER I MATCHER < Li1-2
0 : 0
M_l : AMO
— I
(" < Mo [M Cl 1M ciM0 _IM D} a ~
A EfS—1A 0] 1 |{A O A E
INTERRUPTS - I C I N : Y | C |
N O N T N T N O}
i
cC O (—TfE) TRELIT R T D CcC |
0 E "
< R Ll L R > :
MI I M
< | 3"
1
N FS86 Fs8s5| | [ Fs8s FS86 [ >
1
A I A
Avi | : MM
A -
Mﬁ?s MATCHER I MATCHER < MATCH
RDR1 I RDR| POINTS
TABLE — | ' | | PoInT
"R 1 | 4 P v Le-1
OR " 2
L2-2 || ORI ARI [1] ARl DRI I
, ! o —— L2-2
o Lt 4 <1 ORr
12-3 WA B . e | L2-3
S IMI R @_1—3_&“_
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MAINTENANCE MATCHING . . .

General . . .

. In normal operation duplicated central controls work
in parellel.

. Identical matching circuitry in each unit is used to
routinely compare data for a number of points.

. A mismatch causes a Level C (CC Mismatch) Interrupt
to occur.

Operation . . .
. Two match positions may be matched each cycle.

. Match Control Register determines points to be matched
and time of matching.

. Mode Control Register determines the matching mode.

. Maintenance Decoder generates the necessary gating
functions.

. Match Logic determines if a match or mismatch exists.

Partial list of matching modes . . .

. Routine Match - This is the normal mode when two CC's
are running in parallel. Several points are matched
on a sequentall basis.

. Preset Match - Specified points are matched against
preset constants. A match is looked for.

. Directed Match - Only two sets or. specified points are
matched at specified times each cycle.

. Sampled Match - Used with EMMS Mismatch Sampling order to
obtain one sample per matcher at a specified point in the
program.

. B Test - Special matching of buffer registers.
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REY: MATCHERS CAN TEST FOR MATCH OR MiSRATCH ™ 10 PI2 PAT P10 | MATCHN POINT | MATCH POINTY
X = 0 TEST FOR MRTCH (ASNOMWLITY) ™" ne P02 POY P00 | maTCHER O MTCHER ¥
K o ) TEST FOR WISRATCH (ABNORRALITY) ® o o 0 o | womren w0 MaTCH
%= OPTIOMAL, DEFINED AS FOLLOMS: 1 e o 1 AR QO N = )
Te0M KTION 1 @ SEQ VI = 2
1=V CLEVEL IRTERRUPT O ABMDAWALITY P w2 e 1 0 MASKED OVS MONSKED BUS
WA= 0 N0 ACTION ) e v 1 | semieo Mha 43-20
MR et STOP MATCNING OR ADNORMAL?TY 1 0 @© " 1AR
£ 200 ACTION 1 8 1] am TEST COMMECTOR
€ » 1 EXECUTE STOP STANDOY CENTRAL CONTAOL ON ABNMORMALITY I SECODER O DECODER 1
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SIMPLIFIED PAPS GATING (V.G. 34-13)
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INCR1l lead normally high, Read
_o<:::: Write Sequencer inhibits INCR1

A221
To AOR bit 1 INCRO INCR1
AOPALC A211
' ' A201
?ﬁ?t 0) ﬁ AOL (B84)
A-13 Al91
SMBPA1C ] 1 0
20 N,
(8 90) | T 11 ] High when
bits 1 - 18
‘ : ' are ones
PO0O POO
PAAOLC . High for 0
Low for 1
LﬁfJ p:_ »
AOR
(B80) S To MB Access
MBAORIB 3| A-13 A000 ‘
AORIB 17| ; 0 v _ D
— To PAR bit 1
A0O01

ADD ONE CIRCUIT (BIT 0)
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PROGRAM STORE BUS SELECTOR

0 NOTES

MAD
S1P1 SOP1
AUOA OUTPUT OF AU FF BBS
AUIA  pyp 0, IF = 0 CCO ACTIVE,
AUlA LEAD HIGH IN CCO, LOW cCl
PBOO - PBO FF BB8 BIT 2, IF SET
| ACTIVE CC SENDS ON BOTH BUSSES

(PBOO LEAD LOW WHEN FF SET)

PBAO-]1 - PBA FF BB8 BIT 3, IF
SET, TELLS ACTIVE CC WHAT BUS
TO USE. PBAO LEAD HIGH WHEN FF
k] RESET. PBAl IS ITS COMPLEMENT,

PBTO - PBT FF BB8 BIT 4, IF SET
STANDBY BUS NOT USED. PBTO LEAD
HIGH WHEN FF RESET

PS BUS SELECTION

3
Yiav
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> ]
Yinv
G-}

PBO PBA PBT ACTIVE STANDBY
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SIMPLIFICATION

PRINTED IN U.S.A
E-1812-A-3 (2-81)
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1
23
17 19 12 {13 |14
+4.5 +24
ISSUE ENGR TITLE BELL TELEPHONE LA
DERO ,
T BIT REGISTER A 13 SD-1A102
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T

FRCM
CENTRAL
CONTROL

PROGRAM STORE

ADDRESS
{16 BITS:

NAME CODE
(4 BITS)

~

~AQ TO AIS)
om———

General

. Random access read only memory

. Cannot be written at electronic speeds

. 5.5 microsecond cycle time

. bh Bit words

. 131,072 words per store

. Divided into G and H halves

. Split duplication provided for reliability

. Memory element is the permanent magnet twilster

S BITS (A2 TO AIS8)

256 X SELECTION WIRES
256 Y SELECTION WIRES

4 SETS OF
A AND B 45-8IT
READOUT TAPES

16 BITS
(A0 TO Al
ADDRESS | AI3 TO A6 I Access
REGISTER CIRCUITS
|
1817 f
(ai6) |
WIRED NAME I
FOR H HALF | |
DECODER |
WIRED NAME '
FOR G HALF |
] |
TMING | L
CHAIN
Uses . . .

HALF

HALF

4TWISTOR MODULES
WITH A TOTAL OF
131,072 WORDS

Program store block diagram

READOUT
CIRCUITS

L——-——.—_—_ —— — - —

44-817

READOUT
et

. Source of CC programs (Call processing and maintenance)

. Source of input-output programs

. Translation data

Issue 2: December 1, 1970

T0
CENTRAL
CONTROL

—“Cov+HCO



PROGRAM STORE INPUTS . . . : : : : : 5

. Central Control - Normal Inputs }
Mode, Name Code, and Address Also See Bus Section

. Central Control. - Emergency Alarm Bus
Allows CC to determine in an emergency
which PS and which bus can be used.

« Master Control Center - Override Bus

. Intended for use when Emergency Alarm Bus
does not function

. MCC can set routing flip-flops with
manual controls

. Central Pulse Distributor
. Set or reset RO, TBLO, TBLl flip-flops
. Inhibit Timing Chain
- Reset certain other flip-flops

. Signal Distributor

. Control of relays used to select Monitor Bus
test points

Issue 2: December 1, 1970



‘{’ PROGRAM STORE OUTPUTS . . .

. CENTRAL CONTROL - See Bus Section
. . U4 Bit Readout
. All Seems Well Pulse

. Sync Pulse

. Master Scanner

- These test points are selected by signal distributor

controlled relays.

. 18 Test points are permanently connected to scan points.

. A 148 pair monitor bus is used to monitor
test points within a PS, only one PS at a time.

Information

QIO\VIFWMHOE
(]

E 5

&K

e
w

SR E 3 LR

24

LAYOQUT
P8O
26
o
1
2
3
%
9
[
T
10
11
12

13

L

15
16
17

N O WM W N W O

13
b
15

17

-~ 0 W F W N e

10
11
12
13

W
15
16
1

From Magnetic Listing
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Program store module access . .

4-4 .
] ] Y
Y Uppor
Access Switches 16 by 1§ @
YBS (YUAS) Diede Matrix Memery Medules A e
ccess Core
Switeh I | " (One of §5,538)
ll'—OD— /18 ' t_lﬂ/!ﬂ
fJ i v J
16
YAS Addeess Bits X Uppor
Switeh 7 AO,AL,A2,A3 118 1/266 Access Switches
X (XUAS) {1
iShy is ‘ LH | Switch
Disde Matrix -l i
.| <+ @
Address Bits Y Lewer
AS.A3,A13,A14 Access Switches e 5
(YLAS) Address Bits
} AGATABAS o 7
Address Bifs $ s
AIO,AL0,AIG,ALS | X Lower Switeh
Current Access Switches
Baguister . (XLAS)
. . . Current |
Program store input information | Negutater
Readent Seleneld Plane
Mede Name Code Medule Tape {twe cards) Word
Si10jojoe trejt}e OIIDIII‘IIIOIOI.I
HM GMOMOW EINEISEITEIS AISAISAIZ Al2 AILAJOAS A8 AT A AS A% A3 A2 Al A0
(X ACCESS) (Y ACCESS)
Nermal Meduls Selensid Plane Were
Mede Ps 4 3 Tape 3 24
@ Halt A
e
(I - Tape A)
= Tare B Time In Micresecends
¢ | 2 3 4 ]
1 1 i ]
' Clesad -
Als Uppor Accoss Switch L open |
i YUAS. —
nternally
Generated Clesed
i — @ Hate) Lower Access Switeh
o - H Hait) YLAS QPO s —
LClosed e, —————
A Switeh - @
YAS Open
+Clesed €
B Switch
YBS Open 3
59 ma
Selection Current / \
' na 1 1 [l 1 1
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X SELECTION ‘ 4-5
LOOP —=p 5
0C BIAS . w POC 8i1AS [{o
2l tcxre) & 5 s & 8 2 | (cxtar |8
ACCESS x » x I b x x x
CORE REnmoo 177, IMOD 13]) IMOD 07 IMOD 03 "2:5
1
t “ TION
NOTE: EACH ~~ ~~ ~< Y SELEC
MODULE MAS \\L =< ‘\l LOOP
4096 ACCESS | L | vis2
CORES IN A
84 x 64 / / —— Yol
MATRIX. rluoo 13 'lnoo 12 "IMOD 08f]
\\\ \\\ \\\\
1 | ™ | ™
"1 finmoo 5] ’IMOD " 'Inoo ) vizr
\\\\ \\\\ \\\\L
h J lJ J YO&4
MOD ur ' pnoo 10]] rlnoo o4 rluoo ooff{] o3
\\ =~ ‘\ \\
o \\1 ~So \‘l
1 I l
U u 1 Y000
A\*4
N = / - =/
G HALF H HALF

Wiring of Selection and Bias Wires in
Program Memory Store (Rear View)

T":;:::” Program Store
from PAR/ASR K Code

X191X181 X17 |x16 clgjcis|ci7|cie6
0 1 0 0 0 0 1 1
0 1 0 1 0 b § 0 1
0 1l 1l 0 0 1 110
(o] 1l 1 b} 1 o] o 1
1 0 o 0 1 0 1 0
1 0 0 1 1 1 0 0
1 0 1 0 1 0 0 (o]
l1i0 1l 1 0 0 (o] 1
1 1 0 0 0 0 1 0
1l 1 0 1 0 1l o] 0
1 1 1 0 1 0 0 0
1 1l 1 1 0]J]o]o 1
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Program store readout dircuitry
M HALF G MHALF
/ \
A
0 I 2 3
mop 03 [ MOD 07 MOD 13 MOD 17
| (o] 3 2
MOD 02 MOD 06 MOD 12 MOD (6
2 3 (o] }
MOD O MOD 05 MOD 11 MOD IS
TAPE
Iy
3 2 | o]
MOD 00 MOD 04 MOD 10 31 MOD 14
NOTE: THE 44-BIT A READOUT AND THE 44-BIT B READOUT
ARE EACH CONNECTED IN PARALLEL WITH SIMILAR
READOUTS FROM SIMILARLY NUMBERED MODULES. FOUR
MOOULES ARE CONNECTED TO THE SAME OUTPUT PAIRS
IN EACH WIRING PATTERN.
TYPICAL SIGNAL
AT SELECTOR INPUT
A SAMPLE
L INTERVAL
fmv, -
I
0
TAPE
(D———————44 READOUT PAIRS
fp———2usec—

L1111 fe]a rare
3 2 |

SELECTOR
{1 OUT OF 8)
Legle
Centre!
Output
Bus t
Readbut Address Bits
Amplifiers Al - ALS
Sensitive
Pulse Samplers
Originater
Output
Bus Strebe Issue 2: December 1, 1970
Gating Inputs




A .
*a e——THE PROGRAM SEES
0 | 2 3 THE PROGRAM STORES
AS FOUR STORAGE AREAS @
B
sUS O
1 BUS | *

‘ag ' ay,
o | 3 o I | 2 2 3
] H

H L] H

Cll]] [Tl || (TRl [l [ltloft]  [e[*[+]o] o]l [t]o]elt]

T
7 ROUTE
FOR H FOR @ FLIP-FLOPS
PS O PS I PS 2 PS 3
BOTH THE H-HALF AND G-HALF OF EACH STORE HAVE A WIRED NAME. e
INPUT uTRY
suUs oyrrut
' o 1
>
INPUT BASIC ouTPUT
u
) —_ MEMORY L s
SELECTION UNIT SELECTION
(SEE FIG. 11 -16)
>
- ' FLIP-FLOPS
FLIP Rn;x.ops :3? °
T8LO
ToL | 830
asi
T8LO
ToLI

ROUTING CONTROL FLIP-FLOPS
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NORMAL INPUT-OUTPUT CONTROL . . .

. Each Program Store is divided into a "G" and "H" half.

Information blocks are duplicated in different halves of
different stores.

Each half of a store has a wired name code.

A word is normally selected by sending a 4 bit name code

(K code) and a 16 bit address which specifies a word within
a block.

In normal operation each half of a PS may:

. Receive from either busg (both receive on same)

. Two halves may send on either, both, or neither
of the buses

Seven route flip-flops determine the input-output configuration

Route flip-flops controlled by CPD

OUPLICATION OF ‘NFONMATION CONTAINED IN PROGRAN STORES.

o |EY

»

e e
.“@
-3

K COOE BITS I PROGRAN STORE.

[ & 12t 2 HFORMAT t ON
(3] [3] [§) [T BLOCK SPECIFIEDR
[) [} 1 [} NO, GO
0 1 o ] ut, 61
POMER PONER PONER POMER ’
WS [T ws WS ¥ 0 0 1 H3, 63
] ] [ [ 1 0 1 [ ", G4
| ¥ [ [} HS, G5

4)

4

]
&
e
T
5]

o)
POWER POMER

[T ws

ie
-3
.gg%
ST
H
&

Pse0 Psot r3e2 se3 Psss Psss
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Program store normal mode reading operation . . .

%‘- Bus Bus. 2 ]
Selection Selection L
~
(]
N Halt T
Nome NS FF
Syngh Puise | | Code I HSI PP
f ! {:; Directer Register | Oode > 139 FF
TT) Releas Inkibit n':::' ':r
Cede Acoess Freeze
Deceder prm Memery Resst FF
Mede Enable Modules
synsh IT putse Mede [=——P Readont (48)| Bus
: Directer ~> Register Access — Readent sI)rl|v"o
} Clrenit: Circulits onsitive
L reuits _’l Synch (1) Pulse
Bit AfS @ Hait (1) | originaters
Name e ‘
g
Syngh Pulse Address | Address
g Dirscter Raglster
Address
2
. Timing =P Timing Allws::u Reset
Syne Chailn Putses . o
—> Clreuit Cireuit
Addrese
Bas
Reset
Puises
ASWP

Issue 2: Dec

ember 1, 1970
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Answer
Bus
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PROGRAM STORE MODES OF OPERATION . . .

H G C o
Read in Normal Mode o o o -
Read in H Maintenance Mode o 1 1 -
Read in G Maintenance Mode l1 o0 1 -
Read in Control Mode 11 0 o
Write in Control Mode 1 1 o0 1

Normal Mode . . .

. Used when Central Control is obtaining program and translation .

information from the Program Store.
. Complete flexibility in choice of buses.

. Two Program Stores will respond to transmitted name code.

Maintenance Modes . . .
« Two types - G Maintenance and H Maintenance
. Used vhen Central Control is performing diagnostic checks.

. Only one half of'one store will respond to transmitted name
code.
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c1-v

'Progmm store control mode reading operation . . .

RO FF Selects Ontput Bus ‘
TBLO | Taput | Owtput fus § -
_T{%-L. Bus Bes s '
Selection Selection L
L ¢
N Half
~ Name
Syach Puise Oeds %
{8) Directer Register | Code ¥ -
L'"‘l‘n)m ’ Inkidit
Code takibit Ascess
Decodor fumm \ lI | Memery
. Meds “+. t Modules Bus ws) £
ot puise L | mede Brive '
(8) Access Readont Sonsitive
Direct Register
'(:)‘ rester ¢ Civouits > -> Ciroulits ll'llm :
sde Originators | (48)
Sentrel Mede Enable 0 Malf  m—
L Name —
""E.'L: frise Lyl Address Addiess
{18) Directer l Register Nerd
(A':d) T | Gentrel
Address Bits Lecations A
Timing =P Timing .._’-’ Reset
SYNEN wed!  Chgiy Pulses p Cireuit
—> —p] Circuit ]
!
Reset
Pulses .
Address y l:ll.l
'.. l!l ‘sw' us :
Registers ;
Gating Contrel :

(Selects | of & greups
of read sontrel lecations)

"
horges < LML T
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CONTROL MODE . . .

. No reading of memory modules occurs.
. Read Control Mode

. Used to check the status of internal test points.

. Program Store with H half neme code match responds.
. Write Control Mode

. Used to permit Central Control to set up desired conditions
in the store.

. Permits Central Control to make later diagnostic checks or
change output bus selection.

. Program Store with H half name code match responds.

Issue 2: December 1, 1970
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4-14

EFFECTS OF ROUTING CONTROL FLIP-FLOPS . . .

MAINTENANCE AND CONTROL MODES . . .

Pregram Stere Address Buses

v b, 4

input—Output Routing

Read Read
from from
Bus 0 Bus |

Override Reuting Control

\ 4
TBL 0
S| R
(I

}

Isolate Store
from Bus 0

TBL |
S R
i

!

isolate Store
from Bus |
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EFFECTS OF ROUTING COI/‘H‘ROL FLIP-FIOPS . . .

NORMAL: MODE . . .

Program Store Address Buses

Bus ¢
Bus |
1! ! ! !
input Routing Control Override Rouilng CGontrol
RO TBL 0 TBL |
S| R ] sS|R
i 0 i 0 tje
I'!':anf l'(':'ln:l Isolate Store isolate Store
Bus 0 Bus | from Bus 0 from Bus |
Override Output Bus Selection
Output Roeuting Ceontrol
HS O HS GS O GS |
S R S R S R S R
t 0 i 0 t 0 { 0
H Half Readout H Half Readout G Half Readout G Half Readout
to Bus to Bus | te Bus 0 - te Bus |
Bus ¢
* h 4 Bus |

Pregram Stere Answer Buses
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PROGRAM STORE ACCESS TIMING
[ w 20 30 40 50

PART OF ROUTING CONTROL

60 USEC
SYNe =] L
uas i L
LAS J 1‘
vp J
xS
o.-s J L
X,¥, DRIVE PULSES ‘ | N~
NTRAL CONT 1
(43 L CONTROL TiME —= | 1o BATER A ;zzl Te ,.'
Te h"ls Otz 19
Yo
e
g
BSWITCH g
YACCESS 2 Yo
™ lsrl s - - -
TYRS T YO o ANEC ARR PR —
M)l I3 ¥ - -~ 16 DIODES A58 PACK -¥ ¥
375 s.28 I"“ z,l _ Y UPPER ACCESS SWITCHES  — TYUASI
=1 [ 3 I61 I6 ] 1.50 4.7%
| INPUTS BITS
ASWITCH
L3 Elah AR oome |
_ YUXSO 2__ '5l 8-A75 PACKS 18
l’— 27 I 7 3w “a‘l 20001 000! 2 SWITCHES/PACK
TYAST YASG L e Ju UASO! YUAS70| YUAST)|
- lLgasv & N 16 WIRES
20 40 {a44 |¢,| E YUASOO -YUAS70
-1 L LaITER YACCESS _ YUASO1 - YUASZH
LY. DA VOLTAGE PULSER ‘_
S GE PULSEF "
27] . 1)
!
e ]
pd
VOLTAGE PULSER
DIODE BOARD
-
! -aa—| XCORFEGLIA ] !
| TR 2 6SMARPPLE | | i3 .
I- 48— REG 1 3K l £ 20MA P TOP : —
* 65MA RIPPLE L
: < 20MA P YO P 200KC + __ L31A 3 |
4
] 200KC a—{ BiAS REG l :
2.62A % 7SMA ™
:-“— 262A S TEMA RIPPLE t35MA 2y oo} BMOOS 2624,
RIPPLE 2 35MA LIOKC : o} BMO0% 2.s2a
' 1IOKC . MODULE BIAS
! ! CURRENT  WINDINGS
LCURRENTREGULATORS  _ _ _ _ _ 1 TRACKER
T - - T T T T e e e e e B |
i THESE FF'S CONTROLLED THESE FF'S CONTROLLED i
| BY CPD, MCC AND €C BY CONTROL WRITE CPD, |
| EMERGENCY ACTION CKT MCC_ AND CC € MERGENCY ACTION ]
- : \ \
:asnsnsasnsasnsn§nsl
ImeL L0 8L RO FR GSi HS) G650 Hso| |
:ol0|010|0|0|010|o'|
A I I O I A R | ] i o
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A
X

PART OF ROUTING CONTROL
g gy ——TXUASO
ACCESS - 3o 478
s [l £ = rm
b, iz 1 16 DIODES ASS PACK
375 Xzs |ams_ _ X UPPER ALCESS
. T SWITCHES
SK' CH INPUTS B1TS

)i Bolnln]

B3-A73 PACK

: { s
L Y48 40vy ul 0000]  00Qt 2 SWITCHEY/PACK
g IAMA I e_] 3  XuAs00| xuASol v

“

VOLTAGE PULSER
Al

TXVP .
[ e

TYLASH

3

INPUTS BITS
amem

.Y LOWER ACCESS SWITCHES
8-A75 PACKS
2 squ?n:s (3

TXLASO.
-
7S 4.75

¥ LOWER ACCESS DIODE BOARD 16 DIODES

!

]

S oo @ Soogo e SL'?o ) =."5L.
§| a2 = .‘q 5 QA IANJ U3 S
&} o - D =) = —{_} =
x4 x| x 2 :§| x b S| g ;’,‘ &
1 A O O O I Py
T T Tt a
§=
MOD 0D M
03 o7 13
gx
L
Ovesel 1 uoo %00 "00 §
veiae] | 02 06 12 ‘é‘m [
- e
veia3l | <o 8
ysizs] | N
Y8ia? 3 °
Y8112 =
YBiti
Y228 (-] MOO mMoD
(x Y895 .
880 [:1] 03 "
£oYB79 I
AYB64
I"v 3 -
—[cvn« o H
fn YBAT >
ovezz [ T oy
s YB3 T > |
¥o0 mop ] el ¥
~YBi6 00 04 10 NP |
o YIS .
e 5 ~ D N
Hueel | |5 2 3333
- XAXS . £
1 1 16-A77 DIODE PACKS
16 DIODES/PACK

X LOWER ACCESS SWITCHES
INPUTS 8i TS

8-A75 PACKS
2 SWITCHES / PACK

X LOWER ACCESS DICDE BOARD 16 DIODES
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4-18 TYPICAL ARRANGEMENT OF 4 PROGRAM STORES

PS 00 PS 01 PS 02 PS, 03 :
G|leg|c|e T ¢ | ¢ ¢ |oa T | T e
¢G|le |lcla T ¢ | ¢ ¢ |c|ec G T
G|G|G|G T ¢ | ¢ ¢c|c|a G T
clp jacle T{T|e | P ¢clG6 |a G | T

HO Gl H3 GO HL G2 H2 G3
G = GENERIC T = TRANSLATIONS P = PARAMETERS
PROGRAM STORE STATE PROGRAM STORE ADDRESSES...
CONTROL. . . $.1 aa bb cc
STATE 1 "aa" MOD . *
: 00-01 00
' 03-03 0oL "bb" - Card number.
0k4-0 02 Mot
H |1 83 |co m |e2 m |63 06-0'57 03 ¢e’ - Word number.
T 10-11 ol
; 12-13 05 Bit 12...
STATE 2 1k4-15 06 0 for tape "B"
T 16-17 o7 1 for tape "A"
: 20-21 10
Hle2 | |B2 |G 22-23 11
B0} 61] |H3] GO : 3 oly o5 >
: 26-27 13 (ALL NUMBERS ARE
30-31 1k $CTAL)
STATE 3 32-33 15
34-35 16
36-37 17
o leil |m3lcol |m|ae2| |[E2|e3] Lo-k1 20
ho.43 21
uhg-ts 22
STATE 4 -47 23
' 50-51 ol PASS l—L
! 52-53 25 E
=y ‘— 5455 26 o K e
HO H3 GO H | G2 H2|G3 56-5T 27 8 @ .
T 60-61 30 Plp------- A
! 62-23 31 g 'g
TAPE GROUPS 64-65 32 S G
on 3 \ \
GO 6L | 62 G3 7273 gs PASS 0
Th-T5 36 @
Gl GO G3 G2 76-TT 37
4 Mod. within memory
G2 G3 GO Gl ODD No.-Pass block.

: » ‘ EVEN No. Pass O

G3 G2 G1 GO Memory block.
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0L6T ‘T 10quiadd( :Z onss|

PS NUMBER PS- PS-0 PS-2 PS-3 PS-4 PS-5
PS HALF HI1 G HIG HI G H1G H1 G HI1 G
. 03| o7 03 |o7]13] 17 13[17 23|27 23 | 27| 33|37 33 |37 |43] 47 43 14753 57
VARIABLE -~ SAME AS G HALF 2 o2] 08 o2 losg]12] 16 12116 1221 26 22 126132|3% 32136 |42] 46 42 146 |52 56
OF HIGHEST [
SToRe _—17 6),‘“ 01|05 o1 |os|11]15 15|21} es 21 |25]31]35 3135|4145 41 |45 |51 55
\ 00| 04 00 |04 | 10§ 14 10 |14 |20] 24 20 | 24| 30] 34 30 {34 | 40] 44 40 |44 |50 54
PS BAY NO. O ! 2 3 o 1 2 3 o 1 2 3 01t 2 3 0ot 2 3 01 2 3
PROGRAM MEMORY BLOCK- [VARIABLE |} R | -t 2 - 3 } 4 iaefer— 5 —om]
LAST ADDRESS OF MEMORY BLOCK— onrTTT? 01377777 oIsTTTTT dirrrrrr QATTTIT Q3ITTTTT
START ADDRESS OF MEMORY BLOCK— 1000000 1200000 21400000 81600000 82000000 22200000
' lprocram|  sTARTING ENDING  |PROGRAM| STARTING |  ENDING
OFFICE TYPE GENERIC MODS PARAMETER MOD(S) | START OF HEAD TABLE |MOD.NO.|  ADDRESS ADDRESS _ |MOD.NO.] ADDRESS ADDRESS
PG-1A002 . CC-1 0-21 4 #1560000 00 #1000000 MOo1777? 30 $1600000 Me1TTT?
PG-1A003  SP-1 0-27 PASS O OF 3 & ALL OF 4 #1760000 o1 1020000 $1037777 3 #1620000 §e37TT?
PG-1A005  SP-CTX-1 0-31 PASS O OF 3 & ALL OF 4 #1760000 03 $1060000 por777r | 33 1660000 peTTIT?
04 1100000 pITTT? 34 #1700000 MTTTT?
PG-1A006  CC-2 0-22 4 91560000 o5 | prreooco | pnsrimr | 3 | e | ginamm
PG-1A007  CC-3 0-22 ‘4 $1560000 06 1140000 pristiit | 36 $1740000 NTSTIT?
PG-1A009  CC-CT%2 0-27 4 91760000 07 1160000 g | 3 #1760000 g
PG~1A010 SP~CT%3 0-33 PASS 0 OF 3 & ALL OF 4 #1760000 10 #12006000 N217771 40 £2000000 oI
" 1220000 p12377T7 41 #2020000 go3TIT?
12 #1240000 Mas77I? a2 #2040000 gROSTITT
13 $1260000 M2 43 #2060000 gRoTTTTY
14 #1300000 #3777 4“4 2100000 #RA1TTI7
PG-2A005  AV-3 0-12 & 21-27 4 $1360000 15 £1320000 $1337777 | 45 #2120000 g21377T7
PG-2A008  AV-4 0-12 & 21-27 4 #1360000 16 #1340000 M35 %6 #2140000 gASTIT?
PG-2AC0Q  AV-176-4 0-11 & 21.27 4 1360000 17 $1360000 n3TTTT | ar #2160000 g1
20 @1400000 waTTn 50 #2200000 @RATIin
21 #1420000 M437T77 51 #220000 @R237T17
2 $1440000 gasrm 52 2240000 @5111T7
23 1460000 14771 53 @2250000 fR2THm
24 $1500000 ms1TIT | sS4 #2300000 IV
25 #1520000 PS3TIT? 55 #2320000 g2337TrY
26 §1540000 GISSTTIT 56 2340000 gR3STITT
21 $1560000 pSTITT? 57 #2360000 3TN

61—V




» Read-write random access memory

- Stores call related data

. 5.5 microsecond cycle time

- Cepacity is 8192 (24 bit words) per store
+ Ferrite sheet used for memory element

- Readout is destructive. Regenerate operation
must follow each read operation

. Split duplication provided for reliability

w4l M MHALF
X AND ¥ tvewory | 2e oo |24
MODULES ‘
Fixeo [¥1 Access [ves "O0ULES &'_ oRivERs [€——
s ]
CODE K INPUT OF HHALF
READ AND WRITE CIRCUITS READOUT
Pyt s CIRCUITS
w
“:2:?:52“ (ma::;owm
TOROER NEa OISCRIMINATORS )
OROER DECOOER)
VARIABLE
am e F/Fs 6] G HALF
OF anar X AND ¥ (Emory | 241 punmr | 24
~P! access |vea] moouLes 19 anvens €5
2480 3)
y
—»
SEQUENCE
circuir [T
L
Za-@iT DATA
WORD

—— DATA
REG

Basic Call Store
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5-2

LSS T

CALL RELATED INFORMATION IS STORED IN THE CALL STORE . . .

. Busy-idle status of lines, trunks, Junctors, service circuits,

and network links.
Network Path Memory
Digits Received
Digits to be Outpulsed

Billing Information

Recent Change Information

CENTRAL CONTROL

CALL PROGRAM
STORE b STORE
MOPPERS QUEUES

PERIPHERAL ORDER SUFFERS

MAINTENANCE REQ

JR ORIGINATING REQ'S

SR ORIGINATING NEG'S

CC PROGRAMS
(CALL PROCESSING
AND MAINTENANCE)

JR INCOMING ' REQ'S

SR INCOMING REG'S

JR OUTPULBING REG'S

SR OUTPULSING REG'S

1/0 PROGRAMS

OTHER REGISTERS

LINE 8ITS 8usyY

DISCONNECT REQ'S

~ IDLE

RECENT CHANGE REQ'S

TRUNK BITS BITS

TRAFFIC REG'S

TRANSLATION

BILLING INFO.

OTHER REGISTERS

NETWORK MAP

PATH MEMORY

\-

ASSOCIATED wWiTH
I/0 PROGRAMS

T
ASSOCIATED WiTM
CC PROGRAMS

SOME SPECIAL STORAGE AREAS OF

CS AND PS MEMORY IN AN OFFICE
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INPUT INFORMATION . . .

f
6 Bit Name Code - Specifies the Store Half

Group < 12 Bit Address - Specifies one of LO96 Words in a Store Half
1 3 Bit Mode - Specifies the Mode of Operation
2 Synch Bits - 1 Synch Bit for Mode and Name Code, 1 Synch
g

Group 1 Bit Read
< 1 Bit wWrite
1 Synch Bit

.

Bit for Address

(1 Bit Parity Check - 0dd Parity Check over Name Code and Address

- Specifies Read Operation
- Specifies Write Operation -
- Synch Bit for Read, Write, Parity Check

Group 1 Arrives at Time Ty
Group 2 Arrives at Time Ty

INPUT Group 1 INPUT Group 3
pe= {2 - BIT ADORESS 24 -8I1T WRITE -IN WORD
€ -BIT NAME CODE 2-8IT SYNC
3 - BIT MODE
2 -BIT SYNC
JNPUT Group 2
[~ 1| - BIT PARITY CHECK ——— NORMAL OR MAINTENANCE MODE ouTPUT
I- BIT READ ORDER 24 - BIT READOUT
t - BIT WRITE ORDER t - BIT SYNC
1-BIT SYNC | -BIT ASW
r—- CONTROL MODE
T
CALL STORE Tivg T, T2 ockour Ts T4 75 (LockouT
STARTS) ENDS)
L 4 ‘ 4 :
I ' I l LA S A | [ [ ' LR I
o 1.0 20 3.0 4.0 5.0 USEC

17T19
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CURRENT
ORIVERS

READ

CURRENT
DRIVERS

WRITE

VY Y Y &=

G
HALF

]‘..

\
ACCESS

>
H (Y} x x 84
HALF ACCESS access [P
B
(Y} '\- CONTROLLED BY CONTROLLED BY —/
ADDRESS BITS
A€ TO Al
e P
¥
ACCESS
g -
\—cowmou.so sy CONTROLLED 8Y /
ADDRESS BITS CURRENT ADORESS 8iTS
AO TOAS > Z> Zx SWITCHES AQ TO AS

REAC

CURRENT
ORIVERS

CURRENT
DRIVERS

Basic Arrangements for Memory Access
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ACCESS CIRCUITS . . .
. Reading or writing operations require both an X and Y access
selection.

. The X and Y selection circuits are each divided into three
current loops . . .

. Input Marker Loop
. Matrix Loop
. Output Marker Loop

. For reading or writing, current must flow in all three cufrent
loops.

Issue 2: December 1, 1970



64 \SCESS LOOPS
IN MEMORY MODULES
ONLY ONE \
ACCESS LOOP
SELECTEO

R "‘:‘,’fﬁ'{%‘,‘é‘s‘ " A swiTcHEsS m.
L o
i TOH D= |1 ToH 8
.E“;?).“NT — ' w Y l l 1
..... ot
DRIVER ' | I r".r\" : '
] | i H \
WRITE -CORRENT — I l :' : | f. MATRIX [
DRIVER [}
Re | e d
| e\ ——
T7H >t 1| T L i_J L
Y v : agag = : -—
|
R | Fooood
|
| !
| ]
|
nu02> WRITE : TOV —-——-3T7V  Jinausromuen
i : * ® _ . Y
T
R T
READING
.:'l‘—-l .. - e .R "
HC )
13TV —-—3T7V RS
! 3 3
3 | L -
|
L==3

.
ADDRESS BITS A
AS TO Al ‘Y 8 swiTchEs
i
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READING OPERATION . . .
. Phase One . . .,
. One of eight "A" switches is closed in the input marker . . .
. Selection of switch is determined by address bits

« Current from read-current driver flows through primary of
one transformer

. One of eight "B" switches is closed in the output marker . . .
. Selection of switch is determined by address bits

. Closure of output marker loop reflects a low impedance
into the matrix loop

. Read switch in matrix is closed by clock pulse

. Current is induced in the secondary of one of eight
transformers in matrix

. Current flows through one of eight access loops of
selected transformer

. Selection of particular access loop determined by
low impedance path of output marker

. Current flows in one of 64 access loops.

« Phase Two . . .

. Information stored at selected address sent to readout
circuitry . . .

. Destructive readout
. Information is stored in the data register

. Information is written back into this address by pulsing
the access loop in the opposite direction . . .

. This tends to write all "1's" back

. Any bit of the data register which holds a "O"
activates an inhibit pulse for that bit
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‘ ' WRITING OPERATION . . .

. Input marker loop closed
. Output marker loop closed

. Matrix loop closed

the data register

o Similar to reading operation . . .

. Write current flows in opposite direction to read current

. Information to be written into call store is obtained from

64 ACCESS LOOPS
IN MEMORY MODULES

READ 4 &‘ %nnm:

ONLY ONE ’ N
ACCESS LOOP -
seecten —___ (17
11
TRANSFORMER . TRANSFORMER f !
PRIMARIES A switnes SECONDARIES |
. Y Yy ' [ -
TOH | ’I—
%:‘" l""J i,
10 i (
READ-CUNRENT ! A Mg +
| r T | axe 1
% | I TR i
WRITE-CURRENT R I !
ORIVER { i
| e ;
: : }
\ r—-—\| r—
>t | TTH n L
¢ i
+.... e |
|
ADDRESS 8ITS |
AS TO A® 1
|
|
|

3
/ —— v Jmmme
L_.__ —_—l Jie (4 (J
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ADDRESS 817S

oo e ——— e — — e |
M r w, r w
® | ®
TOV -3 TV {Trmames
| .
|
r 3
r_....J
[ ]
8 SWITCHES

AS TO Al

-




23
7
| READOUT ,/ ]
LOOP {SEE y
FiG.10-13 4
L L .
o — e . ——— —
E.‘?"E-_-.._-_- _g”
[ ]

C———L————qr——- ”

oo A0 G I AN 3
‘ TO DATA

PREAMPL

DISCRIMINATOR

SELECTOR

o
B0/, 1 D R P
0 L e 3" CONTROLLED By REGISTER

ADDRESS BITS
X3 AND Y9
even { d
READOUT
s
Loo L L —
[ ]

Example of Readout Selection

Readout Selection . . .
. 4 Sets of readout wires come out of the memory modules

. Combined together and connected to a common set of
discriminators

. Readout selection determined by address bits

Issue 2: December 1, 1970
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BuUs
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INPUT , OUTPUT
-~ BUS BUS
o | o 1
—»
INPUT BASIC
OUTPUT
BUS > MEMORY > AR
SELECTION UNIT SELECTION
e
RO HSO
T8LO HSI
T8LI Gso
GS!
TBLO
TBLI

INPUT — OUTPUT CONTROL

CsSO

cs i

NOTE: THE M-HALF NAME OF EACH STORE IS WIRED AND FIXED.
THE G-HALF NAME IS SET ON 6 FLIP-FLOPS AND IS VARIABLE.

Call Store Name and Route Flip-Flops

?
. !
i (o) | | 2 2 3 3 o) @
| | | | comm| | co ool | 0o oo
(110 ([T (111D ] -+
cs 2 cs 3
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INPUT-OUTPUT CONTROL . . .

. Each call store is divided into a "G" and "H" half.

. Information blocks are duplicated in different halves
of different stores

. Each ctore-half has a 6-bit "Name" (K code) . . .

. H half 1s wired

. G half is assigned a "name" by setting the appropriate
combination on six flip-flops . . .

. Status may be changed by program

. In normal operation each half of a CS may . . .
. Receive from either bus (both receive on same)

. A half may send on either, both or neither of the
buses.

. Seven route flip-flops determine input-output configuration

. Route flip-flops controlled by CPD

CONTROL FLIP-FLOPS
({44 SET RESET

RECEIVE ALL REQUESTS FROM RECEIVE ALL REQUESTS FROM
RO [BUS O. SEND MAINTENANCE AND BUS |, SEND MAINTENANCE AND
CONTROL READOUTS ON BUS O CONTROL READOUTS ON BUS |

8O SEND NORMAL READOUTS FROM
H ON BUS O

SEND NORMAL READOUTS FROM
Ml Iy on sus ¢

es0 | SEND NORMAL READOUTS FAOM —_—
¢ ON BUS O
SEND NORMAL READOUTS FROM —_—

98! 1 g on BUS |

TSLO INHIBIT INPUTS AND OUTPUTS ON
BUS O IN ALL MODES

roLi | !NHIBIT INPUTS aND OUTPUTS
Lilon susiin aLL moDES
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Calt Stere Address Buses

Y

Y

4

input Routing Centrel

Override Roeuting Centrel

Ili lo‘“ l

TBLI

iseiate Stere
frem Bus |

+

+

Override Output Bas

H Half Readont

1o Bus @

H Halt Readont

v

te Bus |

G Half Readoent
te Bus ¢

Selsction
Output Reuting Contrel
Hse NSt GSO GSt
H R H [ ] H R H R
[} ¢ 1] i ] ‘ L]

8 Halt Readent
te Bus |

Y

Y

Y

Call Store Auswer
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CALL STORE MODES OF OPERATION . . .

H & ¢
Normal Mode 0O 0 o
H Maintenance Mode o 1 1
G Maintenance Mode 1 0 1

Control Mode ’ 1 1 0]

. Normal Mode . . .
. Two stores respond . .
. One from "G" half
. One from "H" half

. Two readouts (if any) are sent to CC over
separate buses

. If one store out of service . . .

. Readout from other CS is sent to CC over both
buses
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Maintenance modes and control modes . . .

Call Store Address Buses

Bus 0
Bus |
| | | |
input-Output Control Override Routing Control
RO TBLQ T84 1
S |R S|R S|R
{ 0 i 0 i1 {0
Use Use Iselate Store Isolate Store
Bus Bus from Bus 0 from Bus |
0 1
1 J Bus 0
Y Y Bus

Call Store Answer Buses

Issue 2: December 1, 1970




Maintenance Mode . . .
. Used when a particular half of a particular store is to respond
to either a read or write operation
. H maintenance mode . . .
. H maintenance mode is specified.

. Store in which H half name code matches name code from
CC will respond.

. Word will be written into or read from H half at
location specified by 12-bit address.

. G maintenance mode . . .
. G maintenance mode is specified

. Store in which H half name code matches name code from
CC will respond.

. Word will be written into or read from G half at location
specified by 12-bit address.

. Input and output bus is selected by RO flip-flop . . .
. HSO, HS1, GSO, and GS1 has no effect

. TBLO and TBLl may override RO

. Control Mode . . .
. Read and write orders do not involve ferrite sheets
.- Read orders check state of flip-flops
. Write orders set flip-flops

. RO flip-flop controls input-output configuration
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INHIBIT WINDING
GHAL

/ NMODULE 3 MODULE 2 -/ MODULE 1T "™ —WGGUiE 0" o

0L6T ‘T 1aquiada(q :z anss|

X AND ¥ REA / x AN ¥ WEAD

CURAENT DIREL ILN QuRbie 1l DIRES nuu\
T "y .\ - - .
Trns AR EL R AL AR L EUIOT

X ANL ¥ GEAD
CURRENT DIRECTION

RANOY AEAD
CLihe N1 DIREC HLN

it ”!]Hil[ i 'f'}
545%0-»1*.} i “":!:I : /r{it*rl || :
4 SR R e
g::‘l!;ilil/w LR
~ T T ] Mt T T : T
; !EE il |!;|] “ l { i llillii”!‘!: i
(T i -
SUBM(;DUL( 1 I ' “ !|iI I { /] 4 ,h‘,l ! _.::;'_.nma-v on
H dah
1« LHIHIHEHIHE HEHI H ;
! ii B RSN ; i
Al Hn'“ ] ! J!ilim R i
I il i
SUMVODLLE 2 I ‘!,4) | i | . ooa“/
J“m I | Hii o7\
:"r i i i ‘_0/‘\" |
T L%I T T : T 0"“:’21“0 (€QuF S10E)
; |' [. ll'! - ; u]l' !H:] ]|Hl i A
'|| | ; t | ‘ At
iy e ]: : b e To BOTTOM
N et e 4
09/ SUBMODULE | “*,« il :|.! : // s oA o1
TS Sl THING S1DE)
«.?g"" v L JiiEs ’ H!I | // ORILNTAYION .N (S FlamE
T

e 256‘\5%)\—1‘ 3“1 LF[.‘TJ]LE{—HJHL{;_::O:XYJIX ;l} ! “1 l“":;"‘ ',‘

BCIIOM TAH ON PwWB -~

T ryr
LYY, —

MODULE 3 MODULE 2 : = MODULE 1 ¢ € MODULE 0

(7
[

o
o

l.Connector pin
13 and 37 are
not used.
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NRING
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E
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ON THE SERHITE SHEET.

LA
OF THREF SHEET

SUBMODULE 3

SUBMODULE 4
SLBMOOULE ¢

MODULE O

H HALF

MODuLE

e X
Do~ X - p]
T g2a— i

s/

=2 PO

Z

MOLULE ¢
Yo4d

3

O X ACCESS WINDING

v AN
6 nary

Y&4a

ro- iOX w2

o~ w"Ix e x| -

z- vvui.. m/

foa)
&

=25 N

3> 657 w >
& oL - A

¥olhoe 3
9

v,

Y«

4

11}

DR
D> w21 X . o
Lo piux sy
WK o
Z2v Q0 /x|
251 . 4
o~ S sty
e PN CCZ|
E L0 P
®omEMX - >
TIXa T
[Rew 23x omd ey

S

e
LuBMODUL

‘N ALH
THE Y AlL£55 LEAD

S

THE PLATED (FAD
INS

S IN A BLANE

THE (HOSS CONNELTION
OTHER WINDINGS

Wl WIRING FROM “LEMOOULE

SHEEY OF CAa(H

ACLESSH WINDI

TWE FICURE SHOWS YHE DETAILECL WIRING OF
TrE TWO X ACCESS WINDINGS N THE FIRST

THE FERAITE SHEETS IN THis . GURE
ROW OF MO0uULE O ALl

HI0 SUBMUDULL 3 AND FHOM SUBMOBULE 2
{TOP AND BOTTOM

T0 SUBMODULE 4.
FOLLOW TwE SAME PATTERN AND TiE TO THE

Q AND & a0 BETWEEN MCOULES 2 ANU 3
CONNECTORS IN THE ORDER SHOWN

N THE FHRONT %i0L,

CONMELTION 15 MADE BETWEEN MODULE
ALHO TRANSPO

MOOULE ARE CONNECTED IN SERiES (ROSS

ARE LABFLED TO 3HOW

ThtY (ONTAIN

SUBMODULE Y
- b TV

+ RONT

THOUIP HIt o

-
1Dt

.
whAW

-
W RING
ORENTATION IN (v FlAME

Tor

MoueLt 0

Lk

yir

v 3

M ocuck

y 4

A LD

wMooeLe 2

Y64
(L)
135

L

UBMOBULLE /2
MopLLE 3

o BN
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SRR R RN

%

4 | 5-23
i | o 1 1 8 I
3 | . . | e
; ’ i ~F
; } INFORMATION NOTE 302 (CONT) : J
1 L : i 244
g H i J:.
2 ; RESET- CODE, M[:
41 {% ; A RITE MODE, 0ADER LATE DATA 5y
] ' RIVE & ADDRESS  REGISTER RESET oD |«
3 ; 06IC REGISTERS (POST WRITE DISTURB) "
2
. .
: @
j | 8
g |
i T
f RST
. Bl [0
s Y
n“’ 879
\ ; 6
c 0BRSIS -
rus 0 | 38532 N6 0BRSS z-sl ‘
RECEIVER PU
845 Al BS54
] ENDIG
28-46
-— DELAY GENW
5 tos5UsED) |18
878 ABS
° s |
.4] rl
sust |25l 16 1BRSIE 24 .
RECEIVER {
P49 Al B54
n STBI-. 1S AN INTERNALLY GENERATED
Oy — TEMRERATURE. DEPENDENT TIMING
Loy " T2 71 PULSE.
: ; in T2 TS 14,75
H i i
0 05 bt
START ' - 1
E I I ;! |l L, L5 20 i | ., ,
I es 20 11 1 LJ !
.’__r—*-—-{ bho s a2s | .
EARLY READ i + T + 4
F oo 20 1) L, !
- i I 1.85 2.35 N B
LATE READ v-—-l-—-r—_L—r j ] . ' ’
- N b
b : o 225 2.75! . }
EARLY WRITE et —L L
s ! 1! 05 10 T ,
: LATE WRITE : ! ] !
I i ey
: ' 2 : { 0.8 : i 49
b RN ! - - . T
| MEMORY WiINDING | .5 L 27 132 ' 4
CURRENT . S ] Sl
: . 2.0 1 25 30
b . I 1 " .
: . N, ™ T 1 v -
G INHIBITIWRITING 0) || — 2]9—1—-3-10
. AND PRECHARGE GATE ™ o == T 1 | H . i
: ORR {CONTROL MODE) W
' i
; i1 10 13 [
DAR (NORM MM)  pmmmmy et
; " - ! | L—l i
: | :
> INHIBIT (WRITING 1) — 4 4 1 - 6
R ; END OF CYCLE RESET it e
} & i - V! es Lo :
i © ! READORWRITE AND 1 T ]
Tor | sl ‘ »
o NTRAL L 2N Ol
o ; CALL STORE CIRCUIT 2 |SD-1A124-01-DI0
H BELL TELEPHONE LABORATORIES ["ge"| _ ..
; IMCORPONATED 6
1 1
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0 1 ] | 2 l 3 I 4

INFORMATION NOTE 302 (CONT)

SEQuENCE c¢

70 EARLY READ .
CURRENT ORive ,EARLY DATA REGISTER RESET

5 : : - THROUGH LOGIC - ap

10

RG’

, 32-44

B : A6
144
12

27

, 1

- RGFF

32-41
EARLY READ
77 Al

8 &
R 5 R
\ 26] 23
c 0BRS1E" _

oPp2’
24]  32-04

RECEIVER PULSE DIR
845 Al BS54  AT2
- SOER’ SOLR ) ENDRG
START' 30-40 30-42 30-44
15| OELAY GEN 1l Lot oetAy Gen b Lt peiay cen
(0.5 U SEC) (0.5 U SEC) (1O u SEC) |8
877" A8S 877 A85 877 AB6
D , P02’
16_IBRSIB’ 24|  x2-08
PULSE DIR
854  AT2
noT2 LERZRE
' .
STaRT o os . o } DRIVE Y DRIVE f
E I | ’ v ; i T o .
| ey
| SR uce
! als zlo N : STD SHONAL 3] oE- v GEN —'J
] ; ! :
N . n | : B36 Al31 880 AlL3
LATE READ r ; YR 365 — ‘T _GATE
i ! i ‘
EARLY WRITE ‘—: ] rT_L_—q
] 12951 395
F LATE WRITE bl — F_L___. f 1940 'S T
» o TS Lovheg 15 (DzﬁzLAvsGE? 2l 1S EAY GEN !
! U SEC 2.2 USEC
A 2 | TWRITING O) 880 AzZ2 - |s&"_"ass J
I INHIBIT . 7 T[ GATE
_ MEMORY WINDING | .5 ! ;r(y_nm_ugg/ MODE GATE e
CURRENT r ' REGISTER
P 2,95 855 —
) ] - 12.7 4.45 (e 8-T] DLy =
G INHIBITWRITING ©) | ! ] || L, gsne' isf /208 118 '5I o aveen ||
AND PRECHARGE GATE ™) o s T ~ 2.2 usec) 2 used)
ORR (CONTROL MODE) b 5 + - .
ro L L 7 I TL_GATE
1 1 0 15 1 3.95 4.45 GATE
_ ORR (NORM MM) ! ' —u ¥ T ' =4 . STBHP
) : : Iy . J-i—l. s LOCKOUT FOR STROBE FAILUR; 212
s : b S LOCKOUT FOR UNCLAMP FAILUR® Sg
S INHIBIT (WRITING 1) F et $ i ‘ o py LOCKOUT FOR PRECHARGE FAILUR;
2 i END OF CYCLE RESET oo " ;;‘C_J]
P 3 i 05 10 o
! { READ OR WRITE AND 1o
« PARITY BIT FROM —— + -
s / CENTRAL CONTROL
i
i
f
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RIENCE CONTROL TIMING CHAIN
' ' RESET- COOE,
€T 10 LATE READ TO iMRHBIT DRIVERS TOCARLY WRITE  TO LATE wRITE MODE, ORDER LATE DATA .
=5 CURRENT DRIVE TRADUGH LOGIC CURRENT DRIVE CUNRENT DRIVE & ADDRESS = RAEGISTER RESET
THAOUGH LOGIC & FANOUT THROUGH LOGIC  ThROUGH LOGIC REGISTERS (POST WRITE DISTURB)
-
18 H 0 10 i
1.0 1 t0 1 0
LRFF 1GFF WGFF LWFF RST &
32-41 32-42 32-40 32-42 30-26
LATE READ INHIBIT £ ARLY WRITE] LATE WRITE Ad
877 A6 78 A 878 A6 78 A 879
5 A S R s R A
20 17 20] 17 2[ 17 2] 6
1DRG SIG _S0LW ENDUG ENDIG =
)-44 28-40 28-42 : 28-44 28-46
\Y GEN = DELAY GEN wz| DELAY GEN L 75| OELAY GEN foom——d-d DELAY GEN
U SEC) {22 u sec) |'8 {025 u SEC) |'® (1.0 U SEC) 5| (o5 uskc) {18
A86 gr8 A8s| B78 A83 878 AB® p78 ABS
"NOTE:STBI-, 1S AN INTERNALLY GENERATED
TEMPERATURE DEPENDENT TIMING -
PULSE.
READOUT SYNC T" T'Z TIB T4i75
R
v 4 N . L 1 3 d
e l st R T S F e B
noen P& U3 pelay cen [ STROSE UNCLAMP b 15 228 ! . .
& SEC) (035U SEC) | l [T 1 N !
a3 B8O AB4 to| 785 2.35 . |
[ GATE ] UNCL AMP STROBE ;r } + - + : —t } -+ =
i 1
TEST POINT SYNC (BUS | v Iy 78
fous ) READOUT SYNC b—t ,22]5 2 7[ > - -
oLy . oCK OuT | o |
, u ]
Yy 7)1 coek ) U (9) BRsZ 85 1.9 T - + - .
U SEC) | 1 os | i 49
AB8 L LOCKOUT '__l '
[GATE : L , Lz —— .
[} 1
TEST POINT SYNC i 2 — i —
TEST POINT SYNC (BUS O) R P L
[ - { 1 2.5 30
oy 2 LOCK OuT . __DATA FROM ! ! 1 R .
F'GEN k) CENTRAL CONTROL : ; 20 | 30 v
"‘559“ i READOUT AT Lo | ,I | . .
, DISCRIMINATOR OuTPUT - ¥ '
. GATE )
Bee | =
Pgl
cLg
Py -0l=
CALL STORE CIRCUIT : SD-1A124-01-DI0
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INSORPORATED GS T - o.8a

¢ ! 5 T ) ' 7 ‘ 8 I P




.
%
% N

CENTRAL PULSE DISTRIBUTOR . . .

Provide

- 2 £
3 CC with f

the Central Office

. Program Store Status Flip-Flops

. Call Store Status Flip-Flops

. Maintenance and Test Points

. Lamps and Relays in the MCC

. Select and Enable Peripheral Units

. Scanners

. Signal Distributors

. Network Frames

. Teletypewriters

. AMA Recorders

. Cycle Time 11 Microseconds (Electronic Speed)

ast access to many points throughout

ENCODER
/ r;ila X
VERIFY | I/8 Y
ANSWER |
_1/8 z
CONTROL &
REGISTERS PRECECOOER CECOOER ~  MATRIX
£17ILE — 512
- P UNIPOLAR
pEsTE i, | EXECUTE el = = = - —— o 256
H,ni.?’%u‘\. —t > Bl R
N OUTPUTS
8 8 6
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i : ) PREDECODER DECODER MATRIX
b . (X8 MATRIX) (8X8 MATRIX) (64X 16 MATRIX)
: . RESHAPED /¥ Ju — V8 = 1/64 -
% | i EXECUTE ' N J - n - J_\-S
3 . PULSE . ) C ) C ‘) T
% S ¢ P
E 1 || !
PARITY
CHECK 4|ve jve v|vie
CONTROL :
. ADDRESS
‘ REGISTRATION u -L——'r
1T
ENABLE X M z
1 REG. - H CONTROL ' & REGISTERS !
Il Iﬂ. IJ’L . TR
: \LECHO _EXECUTE Cil: ENABLE ADORESS o
’ TO CENTRAL CONTROL (L
TIME R
BUS CHOICE B I COMMUNICATIONS
‘ FROM
EHABLE REGISTERS CENTRAL CONTROL
. I T
ENABLE ADDRESS —n___
ADRS. REGISTRATION —
ADDRESS PARITY N
yimiry
EXECUTE — T B D -l
mpUT _f\__.
R uem: _'_/'\_ En‘:‘;::iu
INPUT TO PREDECODER —0 S\ D
. 1 .
MATRIX OUTPUT —_ H —
' ,
tET ¢ . : Sl vy
: )j C s O 4 , SU i L
. | me T |
S I CMomen TS SO
N o o uat CONTRLLER cracwir . y
B o« .-2' . 08¢ D . {‘ &
send | | » N
o Eachie and Vorkty Sipmoke .
i
L o .
- P, L wmn,
RGN0 ~—o . Eg— ST\~ tmonit
il <
E +
8
Stpelor Owipot Gates
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COMMUﬁiCATIQNS FROM CENTRAL CONTROL . . .

CPD requires these three communications in rapid
' succession from CC . . .

. Bus Choice
. Enable Address
. Execute Signal
. Pulses One of 768 Outputs .
. 512 Unipolar
. 256 Bipolar

. Outputs Connected to Units over Private Paths

. CPD Outputs . .
. Unipolar Output . . .

. Transmitted to Peripheral Unit Controllers as an
Enable Pulse

. Enable Verify Pulse is Returned to the CPD
. Bipolar Qutputs . .

. Polarity of the output pulse depends on whether Z register
selection is even or odd.

. Used to contrql flip-flops and other logir circuits.
. Verify Answer . . .

. 2 USEC after PU receives enable pulse a verify pulse is
sent back to CPD over same pair.

. Direction of current is opposite enable cw.ent,
. Pulse is produced in verify output side of transformer.

. Verify pulse is encoded and sent from CPD > CC as a
verify answer in & 1 out of 8, 1 out of 8 1 out of 8 code.

Issue"2: December 1, 1970
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]
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/SEQUENCE OF ENABLING A PERIPHERAL UNIT (UNIPOLAR OUTPUT) o o e

1. Bus Choice Signal to all CPD's

2. Enable Address to all CPD's

3. Execute Pulse to One CPD

i, Execute Echo Pulse to CC to Verify that Correct CPD has
Responded

. Enable Pulse from CPD to the Selected PU (Unipolar)

P

6. Address Information only to Selected PU via CC-PU Address Bus

7. Verify Pulse from Enebled PU to CPD

8. Verify Answer from CPD to CC to Verify that Correct PU has
been Enabled

TO ALL OTHER
PERIPH UN COHTROLLERS

r—
PERIPHERAL UMIT 4 &
CONTROLLERS ol
CONTROLLER | AND
. ] GATES
7 €2 ENABLE 8US O
L »  ENABLE 10 e
A =
- surFem | |
r cPol | REGISTERS I
i ] A
£3 <
! ™ * ENABLE 11 >
H ENABLE BUS |
i j
i
i
. —_— —n et
: * CONTROLLER 0O
' ]
| El ENABLE BUS 1
; " ENASLE 01 -
A
! 1
-} croO . BUFFER
t _ ] REGISTERS |
§
i €0 | | A
i L ENABLE 00 -
, \ T ENABLE BUS O
§
i
! — — —— ap—
i =
: = PERIPHERAL UNIT ADDRESS BUS O
L cc :
PERIPHERAL UNIT ADORESS BUS !
NOTES:

1. THE ENABLE 2DDRESSES FOR OUTPUTS L AND M OF
BOTH CPDs ARE IDENTICAL.

2. THE VERIFY PULSE 1€ RETURNED ABOUT 2 MICROSECONDS
AFTER THE ENABLE PULSE IS RECEIVED.
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SEQUENCE OF CONTROLLING SYSTEM FLIP-FLOPS OR LOGIC CIRCUITRY
( BIPOLAR OUTPU"S) . s s

. Bus Choide Signal to all CPD's
. Enable Address to all CPD's
. Execute Pulse to One CPD

Execute Echo Pulse to CC to Verify that Correct CPD
has Responded

. Operate logic-circultry as -follows:

CPD Generates Bipolar Output with Proper Polarity
. CPD Generates WRMI Clock Pulse

. CC Generates Enable WRMI Signal

"AND" WRMI Clock Pulse with Enable WRMI from CC to
Obtain WRMI - CPD Signal

WRMI - CPD to all Units Requiring this Signal

. Combine WRMI - CPD and Bipolar Output in the
Selected Unit to Operate Logic Circuitry

Issue 2: December 1, 1970
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TO OTHER
CPDs

4 4
) BIPOLAR OUTPUT FLIP-
. 8 FLoP
. . ) crPO Y
P A
TO OTHER
wRMI 00D~ NUMBERED
cLock CPDs
PULSE 4
» AND WRMI | PULSE (CPDI) -
GATE 3 -3
{ceo)
&
" TO OTHER
\ 8 3 TERMINATIONS
P 0 in PS, CS,
BIPOLAR OUTPUT FLIP= cc, Mce, or
A FLoP 3 REQUIRING
TO OTHER WRMI SIGNAL
EVEN-NUMBERED
WRMI
cLocK CPDs
PULSE 4
ce-CPD ce-ced ~ G&"grbs WRMI O PULSE (CFDO) e
sus o sus t (cPD) > )
sf‘\_\,
i
st
cc i
NOTES:
I. THE ENABLE ADDRESSES FOR QUTPUTS A
AND B OF BOTH CPDs ARE IDENTICAL.
2. THE WRMI BUSES ARE ENABLED 8Y CC
. OMLY WHEN THE TERMIKATIHG CIRCUITRY
REQUIRES THE WRMI SIGMAL.
ENABLE WRNT ENABLE WRM?
SEE FIG. 1 i SISNAL O SIGNAL
L]
cco
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PERIPHERAL SYSTEM

F REGISTER

|11

CENTRAL CONTROL

| xopEND K

. OwD 1 REGISTER

! : U

L REGISTER

178, 178, 1716 EXECUTE XLTR ADDRESS
LTR XLTR SELECTOR XLTR
‘ 1716
e e
/ MLR
: —*‘ﬂ/ sD e
' i
ﬁ ———+
o OPR
a Ly cPD RLs
<
u
-t
2 ENABLE r
z * ENABLE CKTRY ]
[a)
[+ %
(&

(R

]
|EXECUTE CKTRY]

CPD

{ExecuTE CKTRY]

A0 OXMOYIMTM

L4
3 x
o z NTWK
2 z CONT >
=) o pr e
°: w
: z —
<
O
w
ENABLE [
| ENABLE CKTRY
o M—
» SCANNER
-
ENABLE q
e~ ENABLE CKTRY

!i}——————]



Theory of Enabzgs

1. ENABLT FEAD TABLES

LEFEM P LSESOY
LEES02
LSESO3
LS~
3 EMABLY SUZTASDLES
LsEse froiy |
15 KnG
P
R
b
o Asesoz [.
1
J

B Ve NP )

1

I
)
3
'

Q

LY

LISEH

LJESOI

LJESCR

LVESO

¥
LJES O3

FP s

LJESQ2

~—

1,

ENABLE HLCAD-HEAD TABLE

E6HLSF| LSFEH LINE SWITCH FRAME
. LISEH LINE JUNCTGR SWITCH FRAME
TSFEH TRUNK SWITCH FRAME
TJSEH TRUNK JUNCTOR SWITCH FRAME
UTSDH4-12] ‘vr siovat tstamurons :
UTSDH MT SIGNAL DISTRISUTGRS
LIS er
TSEEM { TSESOL TJSEH | TIESOI UTSDH+12 | USDSOI UYSOH | 580801
TSES02 JUESO2 UsDS§02 $50502
TSES 03 TIESO3 USp503 $5DSO3
5 Z ol N LI T~ ST N §-E o
TsEsoH I TYESOI | usDSO! T  $5DS0! |
0 o
| ] [ J !
usoso2 850502
! 1 _
UsDS03 $50503
2 2
.
] UsDS04 $SDS04
3 _’/\__z /\__/
T5ES02 |
. 1. ENABLE HEAD.HEAD TABLE CONTAINS THE
‘ STARTING ADDKESSES OF ENADLE HEAD TABLES
] FOR YARIOUS EQUIPMENT TYPES.
TJESOZ ] 2. ENABLE HEAD TABLES CONTAIN STARTING
ADDRESSES OF ENABLE SUBTABLES FOR EACH
0 NETWORK {OR UT FRAME).
i 3. ENABLE SUBTABLES CONTAIN THE ENABLES
FOR EACH FRAME IN FOUR WORD BLOCKS.
—/\_/‘ '
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A. . . -

19 18 17 16 15 14 13 12

wpn REG. 22 21 20 11 10*9 8 76 543210
1/8 1/8 178
£A —) 00-07 08-15  16-23 £ 9=0 (WRMT)
| | { ‘
, oM
EA 24-31 €
Y (ROW) Selection Z
(PACKY (COLUMN)
(OUTPUT WITHIN PACK)
I 3
012345670123456701234567
% 6 7 7
(GROUP OF PACIE) :
- ciom
',‘ ? Selectio a 5 5
—3 (0) 4
2 3 3
1 21¢
0 & > 11 1t
0 ]
rici 1y PP—— romt then 1o
-:L:g.“;(u)% (1) {is UNIPOLAR is BIPOLMXR
FACK,
ey (2)
v
¢——BIPOLAR —
(3) ONLY
(4)
v (cPD
(5) Selection)
(6)
FUSE AND FILTER PANEL
CPD ( )&
dero

s
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SCANNERS . . .

M
3
7

CENTRAL
CONTROL

Scanners sample lines, trunks and other circuits at discrete
intervals of time as directed by the system.

.

Each "scan point" is connected to a ferrod.

Ferrods are interrogated in unique groups of sixteen at a
time.

Scenner results return to the L register in CC. I

. Scanner operate time is 1.8 to 2.5 microseconds.

. Scanners may be addressed at a maximum rate of once every 11

microseconds.
SCANNER
CENTRAL
PULSE
DISTRIBUTOR CONTROLLER
w——
(" SCANNER ENABLE -
ENABLE VERIFY
-—
ADDRESS * FERROD Les SCAN-
— &1 SENSOR L. POINTS
MATRIX | (512,
. OR 1024)
ANSWER -
(16 BITS)
| ALL- SEEMS-WELL (ASWS) .
\ (1 8I7) . \
rd

* 12 or16 BITS,DEPENDING ON SIZE OF SCANNER
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SCANNER OPERATION . . .

CC Orders CPD to Enable a Particular Scanner Controller

. CPD Sends Enable Pulse over a Private Bus

. Scahner Address Transmitted to Enabled Scanner Controller over
CC-PU Bus -

. Scanner Send Enable Verify Pulse back to CPD over Same Private Bus

. Scanner -Responds-to Address which Specifies -a Unique Group cof Sixteen
Ferrods to be Interrogated

. Scanner Ahswer Returned to L Register in CC via Scanner Answer Bus

. ASW-S Signal Returned to CC Buffer Bus Registers

Issue 2: December 1', 1970
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wartaascy
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Enable Signal

ENO0O
ENO1
ENI10
EN11
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Communication Route
»

Controller 0 from address bus 0
Controller 0 from address bus 1
Controllex: 1 from address bus 0

Controller 1 from address bus 1




» 70 CUSTOMER LINE,
: P OR OTHER CIRCUIT TO BE SENSED OR SUPERVISED

Typical ferrod arrangement . . .

ey Y

UNK,

WikDING

|

INTERROCOATE {

When a pulse is applied to the interrogate winding while the control windings are

energized, practically no signal is induced in the readout winding and the readout
ie said to be 0. Thie ia because the magnetic flux caused by the current in the multiturn
control windings saturates the ferrite rod; consequently, the magnetic coupling between
the single-turn interrogate and readout windings is greatly reduced. On the other hand,
when a pulse is applied to the interrogate winding while the control windings are not ener-
gized, a change of flux is induced in the area immediately surrounding the two holes in
the ferrite rod. A pulse is induced in the readout winding and the readout is said to be 1,

Thus, when an interrogate pulse is applied, the presence or absence of a readout pulse

q T R

/riann': ROD

conﬁox. ‘ 11 %n
q '

WINDING -4

o

Y

(&
CONTROL ,
WINDIKG {1r

REACOUT
WiADINe

indicates whether the circuit being observed is open or closed, respectively.

CUSTOMER LINE OR TRUNK

ON HOOK
OFF  HOOK

Issue 2 December 1,
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INSTRUCTIONS FRO# CENTRAL CONTROL

.

Issue 2: December 1, 1970

512-POINT SCANNER

CENTRAL CONTROL

' 1
‘ 1
: CONTROLLER 1 FERROD
! PAATRIX
! 1
i ( ‘
! 1 - INTERROGAYE 13 FERROCS -
| BIASED Ir, iooe o ";",:? FER ROW (3
CORE SWITCH T 6 VA & =
! CORt MATRIX pEs 513 €]
/ el DRIVERS A 132 CoRes) : -
Q ———j’ JL 4 .\, ‘f i‘\i\ //
P ~ S SeLEcTED ( /
| IGETTTTES S
eer ! x( 8&5(;1‘ ; i
'
: : READOUT raiRS
3 L £ 1 InEnizs LOOPED
: ,_—_1> \NVj \4)\ ! =
] .
' i ! l E
1 i | ! =
| o
(0 T o— ! i } 4
| ] . . | ¥
. l
(e ! Y SELECT 1 I | 2
Wl i : | 4
T :I>.rx I I 2
: ' i ! |
| | !
' | | |
pume | !
3 FaN - INTERROOGATE :
\ 3 ngg&o T | LOOP 3I ) |
A0V 1 ] S €r~ -] . &
. ! | / ‘ /
1
' | / /
L]
l :__ o ®
| ——e = - -1
| ouUTPUT — I
i AMPLIFIERS \
b o e e e e e e e e e, — e - - - 3
. 18 CUTPUTS ASWS
. {1 BIT EACH) ¢ BIT)
» . P
\ SCANNER ANSWER
N ' 70
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e —

i N

MODES OF OPERATION . . .

+» Normal
. Either Controller may Interrogate rerrod Matrix h @
. Mu ked-Tn-Trouble

. One Controller is Recorded in Hemory as being in Trouble

i . Cannot use for Interrogating Ferrod Matrix in Normal Call
Actions

. Quarantine

. Power is Removed from Controller by Program or manually

.‘ Only One Controller in Quarantine Mode at a Tine

Issue 2: December 1, 1970
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SIGNAL DISTRIBUTOR . . .

.U%dto.,.

o « . Select and control magnetically latching relays in universal
b + - ‘trunk circuits.

»y : - '« Operate relasys in miscellaneous other circuits.

Composed of . . .

. Two controllers and a relay tree.

. Eaéh controller normally operates in its own unique half of
the relay tree.

SD CONTROLLER OPERATION . . .
« CC Orders a CPD to Enable a Particular SD Controller
. The CFD Enables a SD over One of the Four Private Enable Buses
@ | . The Ensble Signal Sets an Enable Flip Flop which will:
1 ﬂ . Trigger Enabler Network
] ' . Inhibit other Enable Pulses for One SD Cycle

. Mark the Controller Busy
. Selects a Reset lesad for the Controller

. The Triggered Enabler Circuit will:

. Stretch (2.5 Micro-sec.) the Enable Signal which Allows
the Buffer Register Flip Flops to Receive Address
Information from the CC-YU Address Bus

. Generate an Enable Verify Signal to CFD after 2.5
Micro-sec. ‘

. Relay Tree will Select One ML Relay ~

« An Apex Pulser will: v

. Apply -U8 Vclts to Cperate ML Relay
. Apply +24 Volts to-Release ML Relay

« A Detector will Sense Relay Operation by Step Current through
. 1200 ohm Resistor in Series with EBM Contact of ML Relay
3 o . and will Reset the Controller to Idle State

L
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PEFICN

8.2

ML-MAGNETICALLY
LATCHING RELAY

ML~MAGNETICALLY

r.__.._..._._._.._...._.; - == — -
| je——— TRUNK, JUNCTOR, OR — |
§ CONTROL CIRCUITS | l
' u}—-q—.._ﬂ_—___ : I 1_——{}.—-0..-{[- |
! ! ! !
| AW + } A 3¢ 1
! ; ! ! s
| L
. 512
BUFFTA ~WIRE-SPRING ——— .
REGISTER RELAYS oUTPUTS
{8 | Ag Ag R ¢
—'ril \ A AND B WIRE SFRING
N 8g Bg RELAY CCHTACT
FoF ! TREE
R
Dy D4 Dg
FI7
Co Co
F/F
Ea €z i m
" F/F [ HiRE SPRING RELAY
CONTACT PATTERN
MERCURY CONTACT FOR ERRCR CHECKING
RELAY REGISTERS
(PRESELECTOR) A fm—dls
B {1s
€
. o o
GATE
APEX DETECTOR ]
PULSER CIRCUIT
GATES GATES I l [—
/ : +24 -48
RESETY STROBE
{ CIRCUIT {
vy 3 )
s .
% RESET
3 ENABLER . Wittt
4 NETWORK VERIFY . TO
, : ® cro
1;
SERIEHERAL UNIT ADDRESS BUS O
! rInoeERAL UNIT ADDRESS BUS | .
A\
. THAELE O ~
FROM " STEERING ||
[ 5] ! ENAALE 1 LOGIC
L

r

Basic Signal Distributor
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DISTRIBUTOR RELAYS
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RESET

LEFT (0) CONTROLLER

OF CONTROLLER FLIP-FLOPS BY CC . . .

Normally the SD controller detects the release or operation
of a ML relay and resets all flip-flops.

| Periodically the busy-idle status of each controller is checked

by CC via the S, F and T scanpoints.

If a controller is found to be busy longer than 19 milliseconds
CC resets all flip-flops in that controller.

No ccrtroller selection is made when CC sends a reset thus the
builer register and -enable ‘flip~flops of ‘all eontrollers are
subject to being reset.

RIGHT (1} CONTROLLER

po e e e e == e - | [ enbeetuneuisuiuuiiyntes i
{ ENABLE-VERIFY O ; ' | EMABLE-VERIFY I
{ — 1 i
ENABLE | JEMABLE : i TENABLE| 1ENABLE
. Iq—__(2 I I YERIFY l Pl S VERIFY | | ‘__O____._’l BUFFER
i) 1 ‘—."— P s
AL EnaBLE | Ly A | |CONTROLLER| | |CONTROLLER : 0 JienaBLE [REGISTERS
14,8,0,C,%,ET — ENABLE _;... STATUS ' STATUS | gt ENABLE g L lABOCHET
‘;—-‘ VERIFY |- | | | VERIFY ! -
? ! Q! : | R :
1
of - . 3 H l | { —~j©°
S IBA N 1 s|lFlY sl fl ¥ | ! |«
“1 g : 1 1 ) ale
B N s BT RN Yo : 218
al o RESET i ' | RESEY | &| &
a = Emcum ) \ TO MASTER SCANNER i | cmeuit! 81 9
i L | B— i | : | ]
! 3 L S -4 I Sy S, AP L)
OV o
© ° I = b=
o - > > > > - o
TO CPO T0 CPD
-
" v
(]
ol - wl| -
]l w 4™ -
8l 8 el .
aq] X <] (
et o/ Y
\ BUS O Bus1 ,
PERIPHERAL UNIT
BUS SYSTEM
FROM CC
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MODES OF OPERATION . . .

ik e

Quarantine Mode of Gperation {QM) . . .

. 1Q or RQ relay operated which will:

. Remove faulty controller from service.

. Give other controller access to all ML relays.

. The buffer register H selection will now determine in which
half of relay tree the ML relay will be operated.

768 OUTPUTS

| (goomm==-- (
i A
8 AB B
18 g
e C 3 D
RELEASE OPERATE
DETECTOR| |DETECTOR
CIRCUIT CIRCUIT
.
&
N
AN
=+ ia
N Z
—1{a
W L0
FAY
<410

AgiBglD3iCa|H2]|E2

“\. ; /
FROM CC
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( MODES OF OPERATION . . .

Test Point Access Mode (TPAM) . . .

LTA or RTA Relay Operated

- Access to ML relays not affected.

Internal SD scanpoints are connected to the diagnostic bus.

When tests are -’being done on the SD the address may be

incomplete.

If incompleic address is received the SD must be reset by CC.

ML relays w7 or may not be operated depending only upon

address sent from CC.

TO MASTER SCANNER

TR
LEFT CONTROLLER 4 44
RELAY RIGISTERS 1 f

RIGHT CONTROLLER
RELAY REGISTERS

TO ALL OTHER SD CONTROLLERS

CLOSED IF 190 OR MORE 'mﬁr?‘r—

/|| RELAYS ARE OPERATED —
N
A WS RELAY REGISTER

CLOSED IF TWO CR MORE]
RELAYS ARE OPERATED

IN
A WS RELAY REGISTER

Hi

ICLGSED ¥ TWO OR MORE|
RELAYS ARE OPERATED

IN
8 VWS RELAY REGISTER

CLOSED IF TWO OR MORE

| JRELAYS ARE OPERATED

IN
B8 WS RELAY REGISTER

Ho

CLOSED IF TW0O OR MORE

CL%SED IF TWO OR MORE
RELAYS ARE OPERATED

< IN
D WS RELAY REGISTER

CLOSED IF NO RELATS
ARE OPERATED

IN
A MC RELAY REGISTER

CLOSED IF NO RELAYS
ARE OPERATED

IN
8 MC RELAY REGISTER

CLOSED IF NO RELAYS
ARE OPERATED

RELAYS ARE OPERATED | {.. »
1}l IN 7Y 7\
) D WS RELAYREGISTER| LTA RTA
CLDIED IF NO RELAYS | LTA RTA
4iZ CFERATED v 3¢
W IN : -~ -
A %_R#LAY REGISTER
[Ti5 <D IF MO RELAYS A
. i .AE OPERATED LTA R
i IN ral ra)
- | B 1¢ RELAY REGISTER
C'05ED IF NO RELAYS | LTA RTA
4k  ARE OPERATED e N

IN :
D $4C RELAY REGISTER

o

IN
O MC RELAY REGISTER

MCsMERCURY CONTACT

WSs WIRE SPRING

Issue 2: December 1, 1970

7




i s i

Tecrto

.

Noramhar 1

" MODES OF OPERATION ., . .

. Manual Power Removed Mode (MPRM) . . .

. Power is removed manually.

. Can be removed from only one controller at a time.

. Combined Mode {(CM) . . .

. ‘Automatically pleced in this rode if mate is in QM or

MPRM,

. Performs switching in both groups in the fraue.

CONTROLLER STATUS . . .

LEFT(0) CONTROLLER

GROUNDED ONLY WHEN
ENABLE F/F.&§ OO-AND OI
ARE BOTH RESET

= ~ 5

RIGHT(1) CONTROLLER

.|'...._-

ARE BOTH RE

SET

GROUNDED ONLY WHEN |

ENABLE F/F S 10 AMD 1!

|
l
|
|
|
I
|
M~ Jowmoren] | T T Telwrmouen )
g——- T status | | T nra STATUS |
-
'--c“i'x-- A BT ——) |
! “T= | l i - ’
| I |
LQ RQ
| + X+ | | | |+ X1 |
rieudliy : et L
| ! | ! T g'
Sly Ay T g _fle Tl<e
\V v v v v V?I

TO MASYER SCANNER

MASTER SCANNER
READING

F

-—0=00|w
-—OOOI-!

~-00=~=~0|

1070

CONTROLLER STATUS AND MODE

IDLE~ NORMAL

BUSY~ NORMAL .
IDLE OR BUSY-TEST POINT ACCESS
BUSY- QUARATINE
BUSY-QUARATINE AND TEST POINT ACCESS
BUSY- MANUAL POWER REMOVAL



“Operaticn

OPERATION OF MATNTENANCE RELAYS . . .

Each controller controls the maintenance relays of its mate.

SD addressed in normal manner.

T and D selections choose which maintenance relay will be

operated.

L/RQ and L/R TA relay lock up through contacts of released

L/R 28 rezlay to select Q or TPA modes.

L/R 27 reley resets controller.

LEFT CINTROLLER

of L/R 28 relwuy returns the SD to normal mode.

RIGHT CONTROLLER

WIRE $PRISE
RELAY
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IN A FULLY BQUIPPED LIN « « »
Each input line has access to every output junctor.

There is one and only one path (unique cambinatien of A, Bamd C
liniks) between a given input line and a given output Junctor, waAIN

PROTECTOR OISTRIBUTING
FRAME FRANE

In a ISF concentrator each of the inputs (lines) has access
to all of the 16 outputs (B links).

One and only one B 1ink connects each concentrator of the
ISF to one of the 16 grids in the JSF,

In a JSF grid each of 6l inputs (B links) has access to all
of &4 outputs (junctors) : Vano
NS

IN A FULLY EQUIPPED TLN . . .

Each trunk appearance has access to every output junctor,

‘There are four paths between any given trunk appearance (TNN) and
ary given junctor,

In a TSF grid each of the inputs (TNN's) has access to all
of the B link outputs,

Four B links comnect each grid of the JSF to four different
grids in the TSF.

6l outputs per grid in TSF
16 grids in JSF
L inputs per grid in JSF

In a JSF grid each of &4 inputs (B links) has access to all
of 64 outputs (junctors).
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JUNCTOR TRUNK INTERMEDIATE
GROUPING TRUNK LINK NETWORK DISTRIBUTING TRUNK DISTRIBUTING
FRAME r - \ FRAME FRAME FRAME (1DF)
JUNCTOR TRUNK
SWITCHING FRAME SWITCHING FRAME TRUNK _
cIRCUIT TRUNKS TO
AN
_ DISTRIBUTING
l ¢ A A ! - ' TRUNK Fraue
| r . LINKS LINKS =) f } 2 CIRCUIT -
11 \\ ’I
11 o \\\ !
i W
ooteed, 1 STAGE STAGE STAGE STAGE {
: i o 1 o \
—ﬂ X I/\\
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[ 1! W
1l B LINKS N SEAVICE
i ' t ! \ CIRcuIT
- o
FOURTH THIRD SECOND FIRST |
STAGE SERVICE
STAGE STAGE STAGE INeNT

Network Switching Matrix, Simplified
Diagram




NETWORK DUPLICATION . . .

Each switch frame contains two controllers.
Switches in a frame are divided into two equal groups.
Each group is assigned a controller.

Under normal conditions & controller operates only its assigned
group.

Two path  selections.can be made simultaneously within & frume.

When a controller is in trouble the mate takes contrcl of hoth
groups of switches.

TR FERREED SWITCHES TR N\
GROUP NO.I —
TIP-RING - PATH SELECTOR RELAYS 2 TIP-RING
INPUTS o _ OUTPUTS
i
TR ! FERREED SWITCHES TR.
\ H GROUP NO.O /
t
: PATH SELECTOR RELAYS
I ¥
! 1
! |
' |
! i
} t
. i |
STATUS o] v ——
OUTPUTS CONTROLLER CONTROLLER
NO.C . NO. i

PERIPHMERAL 8us A e . .

A PERIPHERAL B

DIAGNOSTIC 8US L
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NETWO?K CONTROLLER JUNCTOR SWITCH FRAME
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/ v
ORDER GRID * SWITCH LEVEL SWITCH LEVEL
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NETWORK PATHS ARE SELECTED BY CC . . .

Issue 2:

CC maintains a network map which stores the busy-idle state
of all A, B, and C links. :

' CC maintains a path memory which stores a record of all

paths in use or reserved and their end terminals (lines,
junctors or trunks).

CC searches the network map to select an idle path.
CC updates the network map and path memory.

CC prepares network instructions.

CC loads orders into a peripheral order buffer {POB).
At intervals of 25 milliseconds instructions are read
from the POB and transmitted to appropriate network
cecntrollers.

Controllers cause the appropriate crosspoints to close.

Path selection in a frame is controlled by wirespring relay@
in network controllers.

Operation of a particular set of wire spring relays determlnes

the crosspoint windings to be pulsed.

December 1, 1970
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MODES OF OPERATION . . .

'Normal Mode . . .
Both controllers active

' Each controls its own group

Test Point Access (TPAM) . . .

Twelve internal test points for one controller are
connected to the diagnostic bus by a relay

Quarantine Mcde (OM) . . .

Controller is prevented from operating any path
selection relays

No enable verify signal returned

Can receive enable and address signals
Manual Power Removed Mode (MPRM) . . .
Initiated manually at frame

Combined Mode (CM) . . .
Controller put in CM if its mate is in QM or MPRM

Controller in CM assumes all control .

Issue 2: December 1, 1970




CONTROLLER STATUS . . .

. Controller Scanpoint States . . .

sc:n:ol:‘rs STATE OF NETWORK CONTROLLERS
o|lojo | success om oL
é;;} ol 1o | enaBLeo
oo S
1{ojlo | reser
1| 1]o | FCG FAILURE (JSF ONLY)

gt POWER REMOVED

o] TEST PCINT ACCESS MODE
H 0101 QUARANTINE AND TEST POINT ACCESS MODE ‘
QUARANTINE MODE

©

- . FCG Failure . . .
{

. FCG failure state 1s established when an FCG failure has been
detected by last order received.

e e o N e

i . Every 25 M sec. (before POB's are unloaded) a pulse is applied
; ' to FCG bus lead.

. Pulse received by ell junctor switch frames.

o e s o

. Pulse used to determine outcome of an FCG test previously
executed. .

ettt AR B
Pt
@,

. Affects states of scanpoints accordingly.

. Scanpoints checked for failures.

L S
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H
LLN B-LINK WIRING PATTERN
4:|
LINE SwiTCH FRAME
7 BASIC N
ORrR
A FRAME SUPPL CONC SWITCH LEVEL £aPT
EQPT DESIC % lon /7 /3 ]o/s DINARY | DESIGNATION
: - 00 0
A1 Ao Bo C2 Ci Co Di Do E: Eo tol 3
IN BINARY I l 11l 3
100] 4
SWITCH LEVEL  FRAME GRID : : ? g
EQPT DESIG of? S (¢4 4 Q/3 0/3
. /
JUNCTOR SWITCH FRAME
LINE LINK NETWORK SIZES
MAX. NO. MAX. NO. MAX. NO. MAX. NO.
LSF LSFs RATIO OF CUSTOMER LLNs LINES
CONC PER LINE TERMINALS LINES PER PER PER
RATIO LLN TO JUNCTORS LN OFFICE OFFICE
'FOR HEAVY CUSTOMER USAGE ) v
2to1 4 2.0 to 1 2048 16 32,768
2to1l 5 25to 1. 2560 16 40,960
2to1 6 30to1l 3072 16 49,152
2t01 7 35¢to1l 3584 16 57,340
2to1 8 40to1 4096 16 65,536
FOR REGULAR CUSTOMER USAGE*
4tol 4 4t01 4096 16 65,5636
4to1l 5 5tol 5120 12-4/5 65,536
4tol 6 6tol 6144 10-2/3 65,536
4to1l 7 Ttol 7168 9-1/7 65,5636
4tol 8 8tol 8192 8 65,536
*L.SFs for a 4 to 1 concentration ratio are made up of one home and
one mate frame. '
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|
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I ] | |
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HOME LINE SWITCH FRAME - - =Il I': MATE LINE SWITCH FRAME . —wmon—int
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—1 4 s 6 T - TERM. STRIPS — 4 S & -]
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CONTROL
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TRATORS
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CONTROL
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Line Switching Frame with 4:1 Concentrators,
“Front View
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TLN B-LINK WIRING PATTERN

L =3
‘ ' | ONE SIDE
' : . “FRAME  GRID SWITCH LEVEL
EQPT OESIG |ors fors of? or?
- A1Ao BiBoC2Cy Co D2Di Do
- - _ EQPT
IN BINARY BINANY | DET'GHATION
N A AL /- ool| o
o1 )
rto| 2
i 3
00| 4
' 101 5
/ N Vg ~\ 110 )
. b)) ?
IN BINARY '
Co D201 Do Ca Ci A1 Ao Bi Bo
h EQPT DESIG o/3 o/3 o/7 o/7
FRAME  GRID SWITCH LEVEL
OTHER SIDE
’ ' TRUNK LINK NETWORK SIZES
RATIO OF MAX. NO. MAX. NO. MAX NO. MAX. NO. MAX. NO
TRUNK TERMINALS TSFs TERMINALS JUNCTORS TLNs PER TRU.NKS :
TO JUNCTORS PER TIN PER TIN PER TLN OFFICE
1.00 to 1 4 1024 1024 16 16,384
1.25 10 1 5 1280 1024 16 20,480
. , 1.50 to 1 6 1536 1024 16 24,576
‘ 1.75 to 1 7 1792 1024 16 28,672
2.00 to 1 8 2048 12 o 92768
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9-21

" JUNCTOR GROUPING FRAME . . .
Interconnects TLN's and LLN's
JGF Make up:
Junctors afranged in subgroups of 16 guads each.

Subgroups termlnated in connectors or prlug-ended
patch cords.

JGF has 8 horizontal sections.

% iw} Each section has ¢ double connectors (twoc rows)
: and 9 patch cords.

Connectors and patch cords form 9 ver~10u1 files
on the frame.

Each file has 16 plugs and 16 connectors for a
capacity of 32 x 16 = 512 junctors.

Total bay capacity of 9 x 512 = 4608 junctors,

The 1,024 junctors from each TLN network, are in 2 files.

= Plugs or connectors terminate junctors with same switch
number and same switch level number.
»
. ,

o ,

3 ,:v‘i—g

S

LY
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HOWTOFIND . ..

B Links:

LIN on TM 9-11;

JUNCTOR GROUPING FRAME
ARRANGEMENTS

TLN on TM 9-19

9-23 -

JUNCTOR SWITCH

JUNCTOR GROUPING FRAME

FRAME OoDD TERMIN~-
SWITCHES 0 - 7 OR ATE ON JGF SHELF NO.
EVEN
JGP
LEVEL 0 E
" i Q * JGF" SHELF NUMBER IS
" 2 ; B PLUG EQUAL TO JSF SWITCH
* 3 i 0 NUMBER
v 4 E
" 5 ‘ o * TO FIND THE SHELF NUMBI R
" [ ! E JACK OF A JACK:
¢ i 1.0 CONVERT THE JSF SWITCH
! NUMBER TO BINARY,AND
‘ COMPLEMENT THE LEAST
; SIGNIFICANT BIT

* JACK AND PLUG NUMBERS AS STENCILED ON THE JGF CORRESPONI.

TO THE LEVEL NUMBERS.

(EVEN KUMBERED JACKS AND PLUGS ON

EVEN NUMBERED JGF's AND ODD NUMBERED JACKS AND PLUGS ON
ODD NUMBERED JGF's)

JUNCTOR FRAME JUNCTOR GROUPING FRAME *
i {JUNCTOR CIRCUIT :
'SUBGROUPS) HORIZ JACK NO. (T&R) PLUG NO. (T1&R1)
SHELF
HMP 1&2 g FRCM EVEN JF # FRCM EVEN JF #
| HMP 354 1 BAY O GOES TO JACK 4 {BAY 0 GOES TO PLUG O
HMP 5&6. 2 BAY 2 GOES TO JACK 5{BAY 2 GOES TO PLUG 1
oMb 158 3
BMP  9&10 4 FROM ODD JF # FROM ODD JF #
-HMP 11&l2 ] BAY 0 GOES TO JACK 5 |BAY 0 GOES TO PLUC 2
HMP _ 13&l14 6 BAY 2 GOES TO JACK 7i{BAY 2 GOES TO PLUG 3
' UMP  15&16 7
*
ALL CACKS PLUGS TERMINAL LAYOUT
SLI? O SLIP 1 SLIP 5 SLIP 9 . ! SLIP 13 PLUGgFAﬁgFJACb
TERMINALS
rrniz | onin R s i ies i BACK VIEW
ROW 1 COL. ! pow FRAME[G.UD ;‘Mickm FRAME |GRID IFRAME ]sam,
313 » i 33 2 3 R s o oo
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23— 23 22 12 02 32 1T o ¢ o @
by TS S U— 2 11 01 3 R 0 R e 2 o 3
B K21 20 10 00 30 3_} T e o o o
20— 20 13 03 33 23 S 3 R oo o oo
T o o o @
13 ¢ 13 12 02 32 22 R s o o o
12— 12 11 01 31 21 2 T o & ® ®
M G2 10 00 30 20 I R o e o o
10— €10 03 33 23 13 T o o o =
03— 03 0z 32 22 12 ) R o o e o
02— € 02 o1 31 21 1 - T o o o @
91— €———01 00 30 20 10 o 1. 2 3
00— < «———00 33 23 13 o3 f
COLUMNS
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<A
A

2.

9-24

,} PLUG (SULIP 13)]

e S NSO L 7
\\\kl\ :%} JACK (SLIP 0) |
S
e ———— } PLUG (SLIP 13)

3 :: e e S, oy ~
S :} PLUG (SLIP 5)
\\§t\ ;} JACK (SLIP 0)
2 \\:\\ -
— :} PLUG (SLIP 5)
\-_‘ \\_..__: ’ -~ 2
} JACK (SLiP 0)
B ‘
——r } PLUG (5LIP 1)
- - 1
——— ﬁ\\\X'\ } JACK (SLiP 0)
e /
3 \\< e
- S — PLUG (SLIP 1)

LAST SWITCH STAGE
OF LINK MNETYWORK

X::} JACK (SLIP O) I ?

SHELF
NUMBER

JUNCTOR
GROUPING FRAME

Junctor group assignments.
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TABLE A

TYPICAL NO. 1 ESS TRUNK CIRCUITS

10-1

CLASS TITLE sC $D TYPE
Outgoing (local and tandem) — reverse battery
supervision 2 3 P
Interoffice Incommg (local and tandem) — reverse battery
supervision 2 3 P
2-way, E&M lead -supervision — mf pulsmg 2 4 P
2-way switchboard No. 3CL in distant build-
ing — reverse battery supervision, inband coin,
and rering signals 2 3 P
Outgomg to b\wtchboard No. 3CL in distant’
building — high-low supervision, reverse bat-
tery ringback, coin control on tip and ring 4 5 W
Qutgoing — coin zone dxalmg to sthchboard
No. 3CL in distant building, polar double-duplex
Operazor supervision 6 10 W
Olitgoing — local coin overtime and stuck coin -
trunk to switchboard No. 3CL in distant build-
ing 6 10 w
Incoming — no-test Simplex controlled ringing
and reverse battery supervision 3 3 P
Incommg from sw1tchboard No. 3CL in dlstant
building — third wire coin control, simplexed
rering signal 4 4 P
Outgoing — verification request and intercept —
reverse battery high-low supervision ’ 2 6 w
Outgoing — to local test desk No. 14, sleeve lead
supervision . 3 2 P
Miscellaneous Outgoing — to repair service desk No. 2 high- _
low supervision . ' 3 4 P
Incoming — from local test desk No. 14 or from
local test cabinet No. 3, sleeve lead supervision 6 4
Intraoffice trunk circuit 2 2 P
Note:
P plug-in
W  wired-in .
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TABLE B

TYPICAL NO. 1 ESS SERVICE CIRCUITS

CLASS {313 sC SD CPD TYPE
. Customer dial pulse receiver circuit 4 b w
‘ TOUCH-TONE calling detector circuit 9— 0 W
Receivers MF receiver circuit 8 2 w
—Tl‘ru;k_dlal_p\—x_ls—e receiver circuit 1 2 W
Eevertive pulsing recelve;—é;féﬁlt 2 2 11 W
ME transmltter circuit 4 1 6 w
Trunk dial pulse transmitter cireuit 2 5 W
Transmitters |- — S -
>avertive pulsing transmltter c1rcu1t 3 3 3 W
PCI transmitter circuit 3 4 3 W
Ringing circuits for individual, 2-party, coin,
Ringing and PBX lines 3 4 w
circuits ] ngmg circuit for supenm;;&;d_re;atmg, R N
ringing, and off- and on-hook ringback 3 9 W
Coin control circuit 4 4 1 w
&__(»‘onference circuit 4 12 - W
~ Network access circuit 2 2 P
Miscellaneous ?:cixf_()j'_ieic?ftiii_afﬁofncement CII‘CUlt 2 2 B 3 P_
Interrupter applique circuit 2 per 2per | W
- unit circuit
| Tone presence detector circuit | 3 3 ol w
m&hﬁl_ar&-ﬂne circuit . 0 1 w
Combined milliwatts and loop around test cir-
cuit 1 P
| Line insulation t_e_;t -'(_:l;c_mt 3 11 |2 W
"ME‘?esE environment circuit ) I w
Cortociresits TOUCH TONE detégtor test c1rcu1t - 4 >\‘ 4 W
— —e S IR
Test circuit for rmgmg and coin control cir-
cuits W
| Test circuit for customer dial pulse receiver 2 W
h”Cvontmuxty polar:ty test c1rc;x>;f_ T P
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" OCTAL-DECIMAL INTEGER CONVERSION TABLEd

3
OCTAL YALUES 000 THROUGH 777
! {000 THROUGH 511 DECIMAL)
6 ! 2 3 4 - 6 7 0 1 2 3 4 s é 7
000 1600 001 002 008 004 005 006 007 | 400 (256 257 258 259 260 261 262 263
010 {008 009 010 011 012 013 014 015 | 410 |264 265 266 267 268 269 270 271
020 (016 017 018 019 020 021 022 023 | 420 ({272 273 274 275 276 277 278 279
030 [024 025 026 027 028 029 030 031 | 430 (280 281 282 283 284 285 286 .287
040 032 033 034 035 036 037 038 039 | 440 |288 289 290 291 292 293 294 295
050 |040 041 042 043 044 045 046 047 | 450 {296 297 298 299 300 301 302 303
060 {048 049 050 051 052 053 054 055 | 460 [304 305 306 307 308 309 310 311
070 |056 057 058 059 060 061 062 063 | 470 |312 313 314 315 316 317 318 319
100 {064 065 066 067 068 069 070 071 | 500 |320 321 322 323 324 325 32¢ 327
110 {072 073 074 075 076 077 078 079 | 510 |328 329 330 331 232 333 334 335
120 {080 081 082 083 084 085 086 087 | 520 |336 337 338 229 240 341 342 343
130 1088 089 0920 091 092 .093 094 -095 | 530 .1344 345 346 27 348 249 350 351
S 140 1096 097 098 099 100 101 102 103 | 540 {352 353 354 235 355 357 358 359
\w,) 150 {104 105 106 107 108 109 110 111 | 550 {360 3861 362 35583 361 365 366 367
160 {112 113 114 115 116 117 118 119 | 560 ({368 369 370 371 372 273 374 375
170 {120 21 122 128 124 125 126 127 | 570 {376 377 378 279 330 881 382 383
200 {128 125 130 131 132 133 134 135 | 600 {384 385 385 2387 388 389 390 391
210 {136 137 138 139 140 141 142 143 | 610 [392 393 394 395 3956 397 398 399
220 144 145 146 147 148 149 150 151 | 620 |[400 401 492 103 404 405 406 407
230 152 1533 154 155 156 157 158 159 | 630 [408 409 410 it 412 413 414 415
240 |160 161 162 163 164 165 166 167 | 640 [416 417 418 119 120 421 422 423
250 168 169 170 171 172 173 174 175 | 650 |424 425 425 427 428 429 430 431
260 1176 177 178 179 180 181 182 183 | 660 {432 433 434 I35 436 437 438 439
270 {184 185 186 187 183 189 190 191 | 670 |440 441 442 443 444 445 446 447
300 {192 193 194 195 196 197 198 199 | 700 [448 449 450 451 452 453 454 455
310 {200 =01 202 203 204 205 206 207 |710 |456 457 458 459 460 461 462 463
320 1208 209 210 211 212 213 214 215 | 720 |464 465 466 467 468 469 470 471
330 |216 217 218 219 220 221 222 223 | 730 [472 473 474 475 476 477 478 479
340 |224 225 226 227 228 229 230 231 |740 |480 481 482 483 484 485 486 487
350 1232 233 234 235 236 237 238 239 | 750 [488 489 490 491 492 493 494 495
860 |240 241 242 243 244 245 246 247 | 760 |496 197 498 499 500 501 502 503
370 1248 249 250 251 252 253 254 255 | 770 (504 505 506 507 508 509 510 511
OCTAL VALUES FROM 1000 TO 30,000,000 IN MULTIPLES OF 1000
(512 TO 6,291,456 DECIMAL)
X X 2X 3x 4X 5X 6X 7X
1000 512 1024 1536 2048 " 2560 3072 3584
20,000 4096 8192 12,288 16,384 20,480 2k,576 28,672
10,000 32,768 65,536 98, 304 131,072 163,840 | 196,608 229,376
1,000,300 262,1k4| 524,288/ 786,432 |1,048,574 1,310,720 1,572,864 |1,835,008
L0, 000 12,097,152 4,194,304 6,291,456 >

Issue 2: December 1, 1970

Note 1: Register limit - 37, 777, 777 (octal), 8, 388, 607 (decimal)

lote 2:

The following procedure is used to convert octal to decimal.

Divide

octal number into its component parts, i.e., three least significant digits,

plus ten thousands,. etc.

Tya

Loklaa
SRILERD e

12,167 (octal) = 167 + 2,000 + 10,000
167 (octal) = 119 (decimal)

Add decimal equivalents of component parts together
Use the following procedure:

2000 (octal) = 1024 (decimal)

10,000 (octal) = 4096 (decimal)
12,167 (octal) = 5239 (decimal)




Appendix D

Table of Powers of Two

180

is
32
64
128

258
512
1024
2048

4 056
8 192
16 384
32 768

85 536

i 131 072
262 144

524 288

1048578
2 007 152
4 194 304
8 388 808

18 777 216

* 33 554 432
67 108 884

134 217 728

285 435 438
536 870 912
1073 741 824
2 147 483 648

4 294 557 296
8 583 834 592
17 176 889 184
34 359 738 368

£8 715 478 728
137 438 853 472
474 877 008 944
B49 753 813 €88

[
DL -1 B O WO R

[y
b

ek b pnd Bt
WY Wt N

bt et d
D@ -aD

XXX
DI s O

23
24

26
27~

-~

£0

29
30
31

32
33
34
35

2
o

37
38
30

©.003 906 25
0.001 953 125
0.000 976 562 5
0.000 488 281 25

0.000 244 140 625
0.000 122 070 312 5
0,000 061 035 156 25
0,000 030 517 578 125

0.000 015 258783 062 5
0.0006 007 629 394 531 25
0.000 003 814 697 265 625
0.600 001 907 348 632 B12 5

0.000.000 853 674 316 406 25
0.000 000 476 837 158 203 125
0.000 000 238 418 579 101 582 6
0.0G0 000 119 209 289 550 781 25

0.000 000 059 604 644 775 350 625
0.000 000 029 802 322 387 655 312 5
0.000 000 014 901 161 193 847 658 25
0.000 C00 007 450 580 596 923 828 125

0.000 600 603 725 260 258 451 9i4 082 §
0.000 000 001 862 645 149 230 57 031 25
0.000 £00 000 931 322 574 615 478 515 625
0.000 GO0 000 465 661 287 307 738 257 812 5

0,000 000 000 232 830 643 653 869 828 906 25
0.000 CCO 000 116 415 321 828 934 B14 453 125
0.000 000 000 058 207 660 913 467 407 228 562 §
0.000 000 GO0 029 103 830 456 733 703 613 281 25

0.000 000 £00 014 551 15 228 386 851 803 €40 625
0.000 000 000 007 275 957 614 183 425 903 320 313 6
0,060 000 GO0 003 637 978 807 091 712 951 660 158 25
0.000 000 000 001 818 $89 403 645 858 475 830 078 138
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ENABLE DATA

16 15 14 13 12 11 10
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;

\GROUP /\_ROW /\_coLi /\ PAR /
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P.U. BUS

NETWORK ORDER

\
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23 22 20 19 18 17 16°15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X XOXOXX
i A\
/N /' \l .
””} ORDER | GRID SWITCH LEVEL /\ svTcH LEVEL
\ STAGE 0 / N\ STAGE 1 /
2 21 20 SF JSF
00 0| REMOVE NT
"0 0 1 IC0UIECT | | CONNECT
01 0 CONN W/FCG
N TEST
0 1.
(1 1 0 OPERATE NT
[ 1 ] 1
; UTSD ORDER ‘
23 022 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
A C
XXX DXXIDXDXIXIXIXIX K
¢ \if‘\ 4 T
0 : 5/ BA
BIT 1.0 HMP-1 VE ELA
RELAY—A -0 0 OP=0 0=0
RELAY—B -0 1 RE=] 1=2
RELAY—C -1 0 .
SCANNER
2021 % 18 17 16 15 14 13 1211 10 9 8 7 6 5 4 3 2 1 o0
T -
5, 2 wl,'k ; ‘.\ |
; (\ ' z;\ i N ) /!j:.g XX L
K "'ﬂ.f_ ------ E, AN \:4" \{ »
SCANNER ROW ABP
MTSD
Jo22.21 20 19 18 17 16 15 14 13 12 N 10 9 8 7 6 5 4 3 2 1 0
The - . 0l
o \ \__/
OP=0 FLD cCOL ROW FLD
REL=1 HALF GRP




06T ‘I 19quadaq :z anss|

EERY. A

i i'ilo 17]16]15]14]13]12]11]10] 9] 8] 7] 6] 51 4] 3] 2] 1]l & b

- MSN ' - .Uw 0 [ 1 | Master Scanner Fr, Row Column

o e . . . . . . . ~Scan Point —
TS~N U L 1 H/M . Un‘iveisalA’l‘rI‘{. Fr fj““;)i\fp—l - Vlic‘olufnl;t‘ LT
JSN vl oo Y, Junctor Fr. B. :Cl:ip'.l - V}:jCoqur:niAB *
1SN pJlu] e LikN | 15F . | . Row | Ans Bus Pos
LEN (2:1) Line LjnkiN LéF ' B Cc;nc - Sv;i.tcl’:l .ﬁesvih“‘ﬂ Le:v
LEN (4:1) « Lir;e L'ink;N ISF ﬁ B | Conc SQiit‘ch {;evql
TNN o - | Trk Link Net| TSF. Gr;ci Switch Level
INN . Net _ |JSF  |Grid | Switch | Level
TCN ' ’ : Txlunk-Frame B HMP-1 A ' VF th]
DN (Trans) - ; " NOGR | Digitss, 6, &7 (-111p) in @CT
CPD Gr; ' Row Column CrD Ko. H

U- Unzero hopper bit (always equal to 1)

H/M - Home (0) or Mate (1) bit

LT- LT side bit, Line to Trunk side (1) or Trunk to Trunk side {0)
AB- Plug(l) or Jack(0) bit for Junctor Frame

D-Dial tone speed test bit ‘
H-Half of CPD frame 0 {left or Unipolar) or 1 (right or Bipolar)

Pt




10-7

LINE SCAN

it AN e |

‘The program performs the following function:

S LM S+L (S+L)* (S+L) '.M

00O 0 1 0

001 0 1 1 Every "1" in the resulting

010 1 0 0 function represents a customer
- 011 1 0 0 who has gone off-hook, was
L) 100 1 0 0 idle at the last look,

101 1 0 0 [note (s+L)' = 5' .L7] and is

110 1 0 0 not denied serwvice by line

111 1 0 o load control.

Where S = scanner readings 0 = off-hook 1 = on~-hook

= last look line 0 = idle 1 = busy
bits
M = line load 0 = deny service 1 = permit origination

{“3 control mask

The program uses the following table and sequence of or&ers to
implement this function.

HDCL address of table . _J
21 16 15 0
TMART R Scanner row A - - -
"B L bit row A bits 0 - 15 are L bits
C B bité 16 - 21 are scanner
. ) address
D C -
b TN - Rl S .- T T~ - -

Issue 2: December 1, 1970



PRI

.

SR

Line Scan

MX HDCI

B

Not legitimate ESS instructions,

’

Second column is for

descriptive purposes only.

Issue 2: December 1, 1970

W UPDATE
- MAS 0, X =
.+ WK 0/SL
f . . - *
KMKUS 1, XW| KZ —> CF Note 5 ——ww-
- MK 1, z, ULC Note 3 Row A
MAS 1, Xw Note 1 Row B
TUPMK LIMSK SL Note 2 Row B
' TCAU O, J, J Note 6 —=——-
PMK LIMSK Note 4 Row A
XKMKUS 1, Xw K2 Note 5 Row A
MK 1, X, ULC Note 3 Row B :
MAS - .1, XW Note 1 Row C
TUPMK LIMSK | SL Note 2 Row C
TCAU O, J, J Note 6 Row A
PMK LLMSK Note 4 Row B
KMKUS 1, XW Kz Note 5 Row B
MK 1, X, ULC Note 3 Row C
MAS 1, XwW Note 1 Row D
TUPMK LLMSK | SL Note 2 Row D
TCAU O, J, J Note 6 Row B
PMK LLMSK Note 4 Row. C
Note 1 Address scanner from K ADDEND
2 Scanner reading gated into L  (SL)
3 (Line bits "or" scanner reading)' goes into K
4 Mask originations with line load control mask
5 Gate K into 2, setting C FF (KZ)
»
6 Transfer on AU, i.e., transfer on an origination




St SRR i

O

STLT2SOGTL (S @T1).T2
0O 0 O 0 0
0 0.1 0 0
0 1 o 1 0
0 1 1 1 1
1 0 o© 1 0
1 0 1 1 1
1 1 o 0 0]
1 1 1 0 0
Where 'S = scanner readings

Tl‘= last look trunk bits

T2 = ignore réading if

‘trunk is under control

of a register;

otherwise accept for

supervision -

TRUNK_SCAN

The program performs the following function:

Every "1" in the resulting
function represents a mismatch

" between a scanner reading and

last look, which requires call
processing action.

0 = off-hook 1l = on-hook

0 = busy 1 idle

!

It

0 = ignore 1 accept

The program uses the follow1ng table and sequence of orders to

implement the function.

HDCL lAddress of Table

21 16 15 Q
TABLE Scanner Row A | = ———e———n

e T2 Bits Row A

Scanner Row B Tl Bits Row A Bits 0 - 15 are T bits
——————— T2 Rits Row B Ritg 16 - 21 are scanner

Scanner Row C Tl Bits Row B ’ address
——————— T2 Bits Row C

Scanner Row D Tl Bits Row C

Issue 2: December 1, 1970




§L e Ty 52: T

i Trunk Scan

3 j MF

Set up enable :
: MX HDCL . Set table address
,é wWJ UPDATE Prepare address of program
E : to process changes . o g
i MAS. O, X Note 1, Row A ‘
WK O Initialize K register
| *
KMKXS 2, KZ Note 5 «~we—w—-
MK 2, XW, XL Note 3 Row A
|MAS 2, XW Note Row
TUPMK -1, SL Note 2 Row )
TCAU O, J, J Hote 6 ——wwe -
PWX -1, X Yicte 4 Row A
KMKXS 2, KZ ¥ote 5 Row A
MK 2, XW, XL Note Row
MAS 2, XW Hote 1 Row C
TUPMK -1, SL Mote 2 Row C
TCAU O, J, J Note 6 Row A
PMK -1, X Note Row
KMKXS 2, XZ Note Row _ ™
MK 2, Xw, XL Note 3 Row C \’3
MAS 2, XW Note 1 Row D -
TUPMK -1, SL Note 2 Row D
TCAU O, J, J Note Row ’
PMK - -1, X Note 4 Row C
Note 1 Address scanner from K ADDEND
2 Scanner reading gated into L (si) .
3 Exclusive OR Tl bits with scannér reading in L goes into K /™
4 AND changes in K with T2 bits |, -

5 Gate K into 2, setting C FR

6 Transfer on AU, i.e., transfer on changes to be processed
V

* Not legitimate ESS instructions. Second column is for

descriptive purposes only.
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Compool Equivalence

YedLRE TR Bl €uanY

Comévool Syy‘

B WIERE EXAMPLE
PX1A0C3 Part | Comnool Equivalence Symbol
Compool Equivaledce - Symbol Table 1006040 SERSTP
: ERSTOP
PRIASL Ponr | Compool Symbol “Equivelence Table -
Compool Symbol — Equivalonce Tubla ERSTOR 1000040

HPidcms that ves the COIHpOOl
Symbe!

PXIAGED Port |
Compool Symbol — Pidents that v<a the Conmeo! Symlci

Compoal Symbol Pidents that use the Symbo!
ENS!bP SIRER :

CS Address

Compool Symbol See Compool Equivalence
Global Address Pident that Contains the Pxiaooz Global Pident Yector Address Vector
Global Global Map ERRSTP SIRER 1017164 0000401000040
Vector Address !
Vector
Where used in a Given Pident Symbol Reference Section of the Panticular Pident Flags Equivalence Symbo! References
1 1030040 XgRsTP 1000117
PD, PF, PR Pidents included in the PDIAODL Section 3 Part B PD, PF, Or PR Description/Pident
Document 126 Genera! Purposs Programs
Sive 01
Pident PD, PF, PR POIAOO Saction 3 Part A Pident PD, PF, Or PR Description
SIRER 126 Interrupts Director
M Globals Contdined In Pident Special Pident ~ Global Map Pident Globals
SIRER ECHI00, ECJI00, ERRSTP
P§ Module PK1A002 Pident ~ ##enen Address Range ~ ****»»  PS§ Modyle
PS Starting/Ending Addresses Twister Mop ER 1 07 [}
PS Address Compool Symbol See Compool Equivalence
Pident PRIAL0Z Address Range . **%%%%  Pideny
; Address Mop 100 Tedi07 $IRER
Symbolic Address Where Used in 0 Given Pident See Global Address — Use Same Document

Table tdentification
(M4 XXXX, Y4 XXXX, Ete.)

Layout of Table

PKIAOO3 Port 1}
Lock Up Toble (Tident) Desired

2 _cnficotion (Tident)

ra Symbol

Length of Table

187G UT DP (Tident B6) 25
Vector Address Global fiKiAcaR - Frovuw BV e Vector Globat Pident
Pident Transfer Yector Map 10§71 4 0300401000040 ERRSTP SIRER
Yector (Transfer Inst.)

(ddress in Dafield)




ot 00 N Wt B N sk o, e,

o AR ke b o e L b NS et s ey 0 HE R o

[EPWERPUAESETIEIN - NCORISS I e

I m=M A §R+1-R J=PAR + 1] | O 8,1,14,1% - 8,A,WiSL;M{p) ~8
ESIEL c=¢ W ot DA+ R=eR A #1,98,5L,¢ (&-{N(;)-\Plc)u — CF
PSIE3L0L g :DA—=R R+ B,?,J,K,x 2 |
) TLIAL IV PS L FS 1 5L : DA—sL g | o 5,8, WiSLiM{p) = B3(K-L34(p) APIC) — O3
. {x-0%{2)»PIC}y L OB ~CH
: Saxs' + Ral 15 computed before any 4, S or W Option OWR ¢ ¥L,PS,8L SL; /{R-2')'+ effective DAACF
i P M 1] . - v
~ s 1 ks is earried ous s H 30pER E~ K
i GECLONS '5VBOLIC DESCAIPITON OF EXECUTION, -
: WK PL,P8,SL,¢ SLilpaP1PL K=K
1,IA,1W;ES,8L §,A,¥;8L ES.: DA-= L;B~=M{p) — . SL(paFI° @ K=K
1,18, IV S,AW : —t
5,E3,5L,C 2 08 o B,H{p) ; e:n"en LB\ - B,M(p) wE {Y,7) Ise¢ X~ 13lpL1%~ X,CF
H P oaiT Y e
e §,1,14, ¥ S AW, 35 _ ‘6 usx (Y,2) _ X = 130 pILIS wn X, CF
T ¥L,PS,2L, FS,SL,C s tF'\r1°—"i ¥pl; exF ) 1 BMp) | [TK S,1,IA,TH S, A, ¥5EL;H ) — B R, UK, 0K, 2% and
27 . - I ¥1,F8,8L,C CH(p) NPIC K —e X SMK must not be fol-
74 ;:.;5 o 5,1,IA,TW;PS,S S,A,¥,;SLiPS : DALl , M(p)-+3 o » e . lowed hy an oxder with)
— — AU 8,4,W;8L;M(p) — B K in the R £1eld, nor
ng, MOII S,I,14, 0¥ S,A,W;3L5M(p) =3B With MCII interrupts IM(p) P F 1 Koe K by AKR or SKR.
! FL,#8,5L,C (Ib‘(ﬁ)"x\’x“)n g ~>CF | of levels H through L P Ko
K are inhibited K S,A,W;5L;1(p) —+ B ‘
i i ILF 3,1, TA.IW Fo=* Py S:p+R; W'p-'R, AR+ 1R [M(},).\P]‘: D K-»X
. ey 2. - 5P :
1 h“_ FL, 75 5L,C i M) 3 {2M(p) NP3%)g,5 = CF R (%.0) ?’I,m’mg \ AP =B; XL |08’ 5 1z 05
iy . . 1) vLIC — X, CF ¥=CS 3 L=CH'LCS
far e o SALH M s [M(p)1C = 1,CF SATALIW) *(ReX) = O Cu{p) L1~ X,CF c8
Vo 5,1,1 ] A 1) :'B, U p) ,-' T . : A7=CH ; LE=CHLCS
= {5,102} S,1,6n, 14,70, B5,50,0 | 5,A,W; 5L; M(p) — B; LM{p}FIC —F,CF wx (Y,2) S,A,WM{p) ~Bj X—eL |AU=CH ; CE=CHICS'
¥ $,T,TA,TW 5,A,W; SL; M{p) =~ BlMust not be followed (4(p) LIS —=X,CF
FL,PS,5L,6 tH{pYAPIC——K . |by AKR, SKR or one of X TRANSTIR_CONDITIONS
. T .,__/z.._.}w_.ms_. the following orders A I,IA ¥ P50 S
.{D TEIT e a8 e oa with K in the R field: e X/ pon
See note next to - |CWRs AWEF TR... 8 X3 +n AUV
ML : r 8 : P50 mEmmE
ERRTNT] Ts,n,W: T o~ 5, Mp) I e : K¢ 2o bt TR (P2 ol R
H 1 ~ ) 1E
' ! 5,A,W;  (PAK+1) — B, M(p} Tlaes (K216) 3 ps.g l—{ ¥ p—fws -—J
H ; - e : : p -al AU -
ha T s . 086 (K21-8)C ps.g >
: O PP " L
i FL, B, IS, 2y 7L; el pNTY =B CF; ef pOn L BN - B,CF T 8,1,1,TW;M;7 S, W, 3, A
;;:_, §° ~L,CF {TWiS)*J+(R=J) = ¢ |_ s ntap + mxt{p)
r (3,%,%,Y,2) L} [p-aP)C ~=F,C¥ ] Py s,I,14,IH E)’\ﬁ;\w_;riﬁi@“l Execute the next order
i SL 3 KnlpWI =K T oRe (M.ALAU,LZ, |S,ANPL,T Re1¥— CF
f - §,A,%; SL; M{p) B |ooC DO mext r U GE,1E) — |8-3(R=T) - 0 (cP=P): &,3,a;m w'xp + mxp)
& . Ly —
in K E"(}, SR ;&WQ oK, Nl ace (M Az,Au,I).z, S,I,IA,IWtM;J (CF=P): 8,W,J,a
. < 5 LiI,0E,1E IV 8)+3-(R=J) = 0 < M
: {F,7.K,1,%.¥,2) By ' F o (r's)-3-(%=1) (cF=P)ir™ waprmai(p)
TSR RIALX YT Re[57Y = R,CF Tme (u42,40,12, ﬁm) S, 0,4
< VKRR : CS = 0 : Effective DA + (R-LP)—=~R . L11,0E,LE) K-B):r- ' pranti(p)
i L,¢ S = 1 : No action -
o TZRF - (K=12):  S,W,J,A;rn'xprmai(p)
N T
@ oot I sL; (K-(paPytly,s = CF (xfLe): A:igr:g:mzzerighmost Iin K-F
o [ = Ta Y, 0 5L K=o Pi2) | ee mﬂs‘ | -
¥ oy T8, 5T, . i E-IpaR] /g w08 2 Seme a8 TZREYU . 1f K # L2, ‘
(K-gpaP3e)y 1 OB = CH then 0~ rightzoat 1 of K
P *w¥ dnes not set the C FJF's,
U
TABLE 1
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9
: ‘Z} 1 T ¢ |pe Pl R = B,y d,K,%, 5,8 APV ' LiPL, ¢ K& g, [Ma)~s Must not be
£ a= fL - ) [+ 0he ) mlg-]% (e }o1PICeg-eK | followed by an
1=1 . - order with X {n
' AUMK Ka Doy (Ma)—~2 o R field-nor by
O : AWK K D Dapg .y, DAV IRITAK =X 4R or gin.
R prDA+t Rt o ()PP (Dayg o) ¢ Ret ' B Ko DAy, (¥a)—B
; p and o 'ere computed before H or G is carrted out U K D Dhyg.yl  {EM(o ) 1P1° @ K~
H CTERATICN CODES OPTTONS SYMBOLIC DESCRIFPTION OF EXECUTION
] s X : K" DA
i 19-1h4 —
; o K 2 Doy B (o)
3 : 5] I;EL,C K~ DI\19 n e' 3 L= NMa) .
! @ UM K2 Dﬁg-lk ) e :I1SLLB'L B,M{at ) ‘ \
H L (Jlxlyiz) 1,EL,¥L,C X~ DA}. -1k et & fF-LP]c-—oB,M(u) ‘ ) .
: <37 ' X2 Dhoy e : FOLLB'L'—B,Ma)
i g g
] T I K7 DAyg 1w
i 3% ‘ KD Dayg Mo )~35
Pl = I Ko Phigaay | Mle)—ems (0o ) Yy gmer
; ! B . MCII ’ With MCH & QMCIX: Interrupts
z MLpAMT ) X 2D DA of levels H through K are inhibited; .
; § loen , 19-1% 1§ may not be used in R £ield and the
i £ follovwing order must not be one to
g ” wvhich a transfer 1s made.
i 1ML Iic Xs Mgy
Qo XD D ), Ml }—=B; [M( )1° we L,CF )
oo =
S 2 LLLE 1L, K& Ddyg gy e
: Sl YoLP)C e
: = K2 Do Mo ) == B;(M( o ) 1P} e 1, 0P ;
. HOKM I1;EL,PL,C Ka# 2 e' 1 [k TP —p,up)
] s ; K1 e : KL LBL'— 5,M(p)
: st o] K.~
YPE{3,1,%,1,2) | TP Wa)>y Must not be followed by AKR,
{M( o )e1F1"~+ F,X,CF| SKR nor by an order with X
@ R in the R field.
% : 4ANK, BSVK I,FL,C K« DA19-1’4 M(azwn R See note next
i 5, | qas,asm K2 Darg.yy Ke (Mo ) LPI%= X |to HPMK, QPMK*»
L4 anK I;PL,C X« DAyg_3l,
H C e . " Mo ) —=B; (K-Ti(ex ) LFI°)_  —=CF
: i | » KD DA, (o) —=B; (K-Th(o) )a
1 ; ROyt X o DA19_11‘ M{x ) == B; (E-(M(O& )'X;P)c)s" s
! @ £ goxy o K3 DAy, | (kd@)-TPI%), L ca—=cn
% ¥ - 3
; % L 7,2 10, L XA TAionl | m{e )—B; x—1) [M(« }o1]° ==X, 0F
j Ilemy (1) X2 Aoy
W
3 ,w ﬁ fsle f"ﬂ Ko DAjgan | i) —~35 x—~1) Oo(ex JLiS— x,cF
e {r,2) K DAy .
?
! |
: ' . TABLE II
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: {Xaser K ADDENDY
INETRUCTION DESCMATION = INPUT/OUTRUY ORDEAS  {FPAD « PEMIPHERAL ADORESS MUSY INSTAUCTION DESCRIPTION
’ - - T mesymicrions ™ . .
¥AMA THETRCTIOR WS ETRCTIONS
- 2.5 REGISTER BITS REGIEYER 4178
P Fiowis CONTROL EXECUTE TRANSLATOM O SELECT CPO £ CONTROL EXECUTE TRAVSLATOR TO SELECY CPD
Y NPT By Y 4 Al 3
" #3715 8, magy ~ PAD = PERIPRERAL LAY - Fia~1z PROVIDE ENATLE AJDRESS TOCPO WHEN Pran s 01 Fla.zz PROYVIDE DNASLE ADDREYS TO CPD .t Fyae ¥ 301
" SCAN. ANSKER —~Lgugy | 1243 Fioe  SELECT CONTROLLER 8 FAB AS SHOWN IN NOTE | ¥l0.14 SELECT COTRGLLER & PR /S SN IM NOTY | d
! - - s #13 ABSCNCE OF ASW ~3C GENERATES F INTERAUPT :
o t j ryox b AROO -9 O e
Twn | ()58 F ~CAG(ACTIVATES A SPETISIED BIPOLAR OR UNIPOLAR OUTPUT) 3 Fg 1 ENABLE VERIFY = ¢, f INCOPRECT, IT GENERATES F INTERRUPT <. :' - ::“:‘:' :c . TES :_" i T e r .
1 1 D, A Love 1 [-4. 274 WTEPRY
; Fo,0,3 % DOUIIK 010 9y & Kg gp = PA%g gy LONG. B HHARY s : .
I ERABLT ADURESS — F = rPD; P OMHK A g 1348, 0022 TANRATOR ~ePAB a4 LS¥ Faa,7 % 0C11(K 01 o9 # Ko gy =Pl gy LG Ay
. wmar § {p W) B F Neon PARICANNER, SCA, ANBER L h23,45 WO R MDDl g u.g tyers, 20,227 TRAGLATON < PAY 11 LSF ® 010:(K i0ig.g y2.19,20.27 = TTAMRATOR ~Pig TRNE -4
: : a-is " 1001 (X AZDlg. 13 30 pamm TRARSATON ~ae PR v TS I8 ECUNIK KO)g g alg,12.18,20. 22 " TMNTATOR wpap 108
R ® 101K Kby, .33 “>TRANIATOR = PAB i T,
Wo | mMimi—3, 1,234 ( (Ka300.13 K Kg.q 3~ CD ASOPESS BUS WIST | LONG MINARY [cPB) 0-13.20-22 , fs "’
] . wiots | Rygte SUEST MRS oD sonmSs a5 o Baonioeys & Rg. 1y =" ATDRESS B [T SRR a—
s | [uinra® Fomkage = PAB e PERIPHERAL (MIT 2,3.4.5 L Fay & LICRT RASE = O A00RCSS 83 16t | e " b TIST PASE < O A00PCSS 89 ‘o
R e - " i - 1.2,3.4, : Nyy ® 15 RESET
SCAN ANSWER ~to-s : B 110: (K ADDlg. (g = TRAKATOR ~ PA3 $16 DISY 1y = PLSE PO ACORESS 05 ]
< . . . B HOIIK DG, 10+ TAMERATOR P8 .
e | sl =; IMte) AP JF ek cgpp 1 ACTIVATES A SPECIFIED miPTLAR NIPOLAR 3 » X ACDY ; I3 010 AT SCAER
RES LIRS CEDACTIVATES A 3PE AR OR UNIPOL, OO0LLK ACDIG 30 & (Mprapry. ™ PAG. 2y SHORT AIRARY P VIR J00) g 4 TRAGLATON = PAD sCarer
LMD INSTRUCTIONE
" £HADLE, AOCAESS ~ F = CPD, XD, YD WETRUCTIONS ) N 80003 (¥ 00)g 39 & (Blgynipy = PANy.yy BOC 8wy
use | Miaret; [Mip oA ot kapy = PR SEAMNER, F 238 Fio-ts CONTROL EXECUTE TRAMSLATOR TO SELECT CPO )
TCAN. ANSHER =Loois #3,4-02PROVIDE ENABLE ADDAELS TO CPD ,
. Fg vt CONFIRMING PULSE 1S SENT {WRMI}
* P REGISTER 13 S£T 1 SOME PRIOR INSTAUCTION ' .
NS ST INSTRUCTIONS
YR Fiois CONTROL EXECUTE THANSLATORS TO SELECT CPD
Fia-a2 PROVIDE ENABLE ACHRER TO CPD
LB MA {eyyp oy Fro: SELECT CONTROLLER & rad AS SHOWM N NOTE} M
e . ABSENCE OF ASW=SC GENEF ATES £ INTERAUPT .
| M sLe wp | PL.PS, 2L ENABLE VEAIFY =¥, IF INCOARELT, IT GENERATES ¥ INTERRUPT
ponly, —TRANSLATOV-= Rz
LR P §""5 o1l WOTE 1 1 SELECTION OF CONTILLER & PAS
SN noTE ! : i
wer | MLPSE s | PLBEC fia_ Fue JooaTeOU IR AN
PR ° © .
e 1 § '
1o [ o
[ SR [
%% ron RESTRCTIONS- SEE POLLOHING MaLS
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OPERATION C0LS CPTIONS . *
$.3,24,3w
g ) bA
sHgs 2, 1,18,IW
: 3,80
I,Iw
! . -1} €8
8,3,T4,Iw
Lt P9, 25, ELC
I1w
L LI ELC
L
’ 1.74,7w
i' Inisxxy,2) 3. E3.0LE
$.3,14,Iw
i FEIxS,PH, KN) ”.E5.6L,C
P $,3,IA.1W
g ] susr 3
i o
: i’ s H
wire r
b4
hid PL,PE.EL,ES,50,€
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£x¢ 8,1,TA,I¢
(14 < S
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14 — "7
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>
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PURFPOSE
L g
e T— oo WESTOW TURCTING CO. M.
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INSTRUCTION DESCRIPTION ~ MAINTEMANCE AND SPECIAL PURPOSE
OPERATION COOES oPTIONS SYMBOLIC DESCRIPTION OF EXECUTION OPERATION CODES oPTIONS YN
$,I, 101w 5,A,W ' 5,AW
8g ) e g () ns N(p) =8
8,1,2A,3W 8,A,W : : AW
Suon €©,5 8= (p; [mmry or peeltefuin],, uscs ot bt wiri= [uis
- P ———————
I,Iw w. ) s,A,W
b £ s=nip) user s, 5L MA~8,0R IFCA;
W o e b e rinse o i LAY, 2, g~
< ,E8,EL,C ¢ =0,0g(21 013218 N 0,itq() . CERTAIN BITS O
: . A LY S3.IA,IW } TEST POINTS ¥
e I,2w w QOE3 INTO THE
8,80 D RTINS RUT Y BTy -
g w SLIAIw 3,A,W C
I.IA,IW AW i : nim-=e; [N
R L R (20 L TP IR XYL I —
AW
’ Y, WA
28 (x¢,Pi,xm) | 5:3.14,IW S.A,w. ' NLGAX2Z) N =8, [N
T ”5,E8,£1,C (DS LE RN TIPRTY I BYT %Y - 8,Mg(P) e
) K vy
$,I,IA,IW s,A,w LIRS (T,
Snap su {PRRITY O )" wp O INTERRUPT, B+4= w ()
- R :.A.I‘ uncoRR
Cumy i (918 (ply_g MATCH CONTROL REQISTER ______[“"“"“'“
. A,W; CORRECT
oxe ”",re,5L,C ('t“;':';!: i
wiers BITS Ay, o CONTROL IN DOUSLE RAIL FASHON 8P/ 7S
T AT CONTROL LOCATION SPZCIFIED 8Y P g_, 8,4, W;UNCORRE
IN PROSRAN STORE SPECIFIED BY Piperg xoxy s[uncomnecTeD
2 LR TN TR ST R U
wy »” »
PLPLELESSLE | wuERE RpemiBC. PULSE SOURCE RERSTER v ON BURFER 8U8 || sounc | 3,A,w, cORRECT
{[conmecTeD »
$,A,Wirep WITH INTERRUPTS INHIBITED, IF . .
e INSTRUCTION AT 9 19 %0T A TRLY 39TR, 80 BACK
$,1,1A,2w TO PAR &1 INSTRUCYION AT 2 Mii8T NOT CHAKSE
REZGISTER USED 7O INDEX THE EXC. ORDER
(1) — A INTERALPT BA0SRee NOTATION: B {XkWORD STORED IN O HALF OF MEMD:
- My XPWORD STORED IN N MALF OF HEMD;
on — 80 BACK TO NORMAL AFTER AN INTERRUST N (X)+ WORD STORED IN NON-MEMORY LOS
ADDRESS X
" — MO OPERATION Xmetex RESULTS INY

A= A DOES NOT 00 INTO B

TN S A
S —

sne 2:
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SYMOOLIC DESCRIPTION OF EXECUTION

AW
L. {d iad ]

e "
221> 8 [M1P)] pupyry— €S

RAW : )
m'-wrmmmmasmmmm

RAW; 5, _o~=AODRESS OF CALL STORE IDENTIFIED §Y Pry_iq-
BERTAIN BITS OFCS ADDRESS REGISTER ACTIVATE GROUP A

PERT POINTS WHICH GENERATE A RESPONSE THAT
INTO THE B REGISTER.

:t‘r'v'-n.[u )=t cr

:‘:ﬁ': P NI -x’]‘- (X4

LW .
WA= [nin N ]-x oxr xR, sun)
5,4, W, UNCORRECTED M) =8 on-

CWR, AWRP, TR
Dmconeecren ws s - ¥1¢—x WHERE e

LA, W; CORRECTED Mg (#) ~8
foonnecTeD Mg ()] - A" €=k

kA, W UNCORRECTED Mq(#) =8
funcomnecTED Mg ()] AP1COK—K

RAW; CORRECTED My (A) =@

{CORRECTED My (2) AMIS @R~k

‘NEXT ORDEN #AKR, SKR,
AND R SUBFIELD ¥ K

P OF MEMORY AT ADDRESS X
ALF OF MEMORY AT ADORESS X
H-MEIMORY LOCATION SPECIFIED BY

R b

3 U]
- 3% 3
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PROGRAM DOCUMENTATION . . .

PD (Program Description) . . . Describes program with words

PF (Program Flow Chart) . . . Describes program with flow charts

PK (Program Raw Data) . . . Raw data interpretation of a

PR (Program Listing) . . , Actual list of instructions

PFr FCTMAT ., . .

Section A . . .
Section B . . .
Section C . . .
Section D . . .
Section E . . .

Seetion F . . .

PR FORMAT . . .

(1)

onnonno
nonnnet
anpnan?
anoann
aonsnne
anaaansg
GOO0068
GOGGNNT
e ISEune R K ¢}

(2)

410
112
L3 ¥4)
50
122
242
Gié
00
ans

(3) (&)

GO000ANOR -
0aAYN O toonang
00112 nn0L23tse
CO310 00012421
28350 00012446
80122 00012421
02462 NQ0V2617
GGatd 0C0000A0R
n2300 00012525
14004 20000000

diagnostic program

Index

Information Notes, mostly C§ data layouts
Functional Flow Charts (FFC's)

Detailed Flow Charts (DFC's)

Subordinate Flow Charts (SfC's)

eNtrance-eXit tables (NX's)

) (6) (1 (8) ©)
14 FCHPOL SYN Xe ‘
15 Wy E.18 GATE ADDFND K 18 K

16 KM €451Gle9 STORE ADDENMD X F@R J4 INT
17 wWpoOl XX HONT .

18 . K HT0. XA READ ENTRY IN TABLE

19 M MCNT UPOATE PRINTER

20 PHK HACT THTSRSECT ACT BITS

21 TIRF1 LPa1 STARY LW PRIBRITY

2> MY HPO.F

23 FNTJ 0.y °

(1) Relocatable address (in octal) - Actudl starting address is
found by locating the correct PIDENT in PK-1A002.
The actual address of any fnstruction is found by
adding the relocatable address to the starting
address of the PIDENT.

re

(2) Octal Operation Code - Used by Western Electric during testing.
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PR FORMAT . . . (Continued)

(3) Basicaily this column contains octal encoding for OP code
and‘option fields .

(4) Octal encoding of the DA field.

(5) Alter Humﬁér'— Used by the programmer when he wishes to change
‘ - the program,

(6) Loca:ion Field - Symbolic address of instruction if one 1is
assigned.

(7) Operation Field - Contains symbolic inatruction codes

(%) Variable FPleld - Contains DA, RM and LCJ fields, Uses
geveral "Qualifiers."

(9) Comnent Column - Programmer's Notes

DA ¥IZLD QUALIFIERS . . .

Some nuubers or symbols muat be labeled to remove ambiguity
(such ¢3 unether a number is octal or decimal). Certain
numberu are derived from other numbers, and it is convenient
to be gble to express the derivation symbolically. To serve
such purposes, & number of letter-period prefixes are under-
stood bty the compiler, and hence may be used in the DA (data
or addraas) fileld of machine instructions. (Other letter-
period prefixes, specifically for items, are explained under
the TABLES section of the pident listing.)

(a) ¢. (Octal Qualifier) - ¢. followed by an unsigned
integer means the nuwber is octal (to the
base 8).

¢{b) D. (Decimal Qualifier) -~ D. followed by an unsigned
number means decimal, but has no real effect
since all numbers in the DA field are assumed
decimal unless labeled octal. (D followed
by an item name means displacement).

(¢) C. (Complement) - C.n, where n is an unsigned integer
or symbolic name of one, means the number formed
by complementing the binary form of n (Os replaced
by is, 1s replaced by Os).

Il
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DA FIELD QUALIFIERS . . . (Continued)

(d) E. (Expoment) - E.n, where n is an unsigned integer
' or symbolic name of one, means 2 raised to the
power n, which 18 equal to the binary number
formed by a 1 in bit position n and Os elsewhere.

(e) L. and R. (Left and Right) - When prefixed to the address
of a program store word or table, L. means left
half and R. means right half.

(£) V. (Value of Field) - V. is used as the first sywbol in
& ‘macro field (ie, a part of the variable izld
fZ) parameter specification that is boundad by
- commas) to indicate that the entire fial:
be interpreted directly as a number, rather than
as the contents of a memory locaticn whoze
dress is that number. For example, if A453 is
a symbolic address:

MOVE V.AABB+9 ,X
means ''move the address AABB+9 into X', while
the same macro without the V., means 'move the
contents of the location whose address is
-- AABB49 into X."

s (g) X. (This Location) - X. is not followed by a symbol or
number. It means ''the address of this order
(the order in which the X. appears)." X. is
thus a relocatable symbol if the program is
compiled with relocatable addresses.

DA FIELD ARITHMETIC . . .
The operations of addition (+), subtraction (-), multiplication
{(*}, and division (/) are allowed within the DA field. anvy
nonparenthesized arithmetic expression involving these operztions
i3 allowed on absolute numbers or the symbolic names of absolute
numbers. '
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. SPECIAL PROGRAM TRICKS

WRITE AT PRESENT ADDRESS ORDERS

] If the order immediately following either MCII or MKII specifies

in its operation code destination "MEMORY", contains in its LCJ field
an "S" (S, ES, or PS), and in addition coantains a blank RM field,

! then the contents of the register specified in the operation code,
after possible product masking and/or comnlpmenting, replaces or

is insertion masked into the ccatents of ihe dats buffer register B.

. The nev contents of B replaces the contents of the memory location
. wvnose address a3 specified by the previous order, MCII or MKII.

‘ The scguence of actions described above may be accomplished by
“the following v.o.cros, which, when the necessary circultry is

installed, generate two ESS orxders:

ADD ONE TO MEMORY .ORDERS

-

The macros MCBAM and M{KAM generate two orders which will algebraically

add one to a location in memory.
MCBAM:

The contents of location M replaces the contents of the

data buffer register B and, after possible product masking
and/or complementing, sets the C control flip-flops. Dur-

ing the immediately following cycle, while interrupts of levels
H through K are inhibited, one is algcbraically added to

the contents of the data buffer register B and the resultant
sum replaces the contents of location M.

Issue 2: December 1, 1970
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The contents of location M replaces the contents of the
[

Available Options: (Group 1 or 2, but not both)

1) "S" (set register) option, or indexing with or without
"A" or "W"; Masking (PL or PS); Complementing.

2) "s" (set L) option; Indexing; Complementing.

Restrictions:

1) The data buffer register B may not be used for indexing.

MEKAM:

register B, and after possible product masking end/or co
rer.aces the contents of the accumulator K. The sign bi .
C conirol flip-flops will be set to "1" if the siim 91 ¢f location M
is 2 "1". During the immediately following cycle, =.:ilc interrupts

of levels H through K are inhibited, one is alge‘“°**ﬂ v added to the

ents of the accumulator K and the resultant sum, ér possible
-rticn masked

data dbuffer
molien
t

'ciuct masking and/or complementing replaces or is Zu:
nic the contents of the data buffer register B. Tae naw contents of

replaces the contents of the memory location whose uddress was
etermined by previous instruction.

24
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' PROGRAM
~ " COMPILER- [~ >| LISTINGS :
| swmoLIC ASSEMBLER
> CARDS —| -  PrROGRAM \ o
]
| BINARY
CARDS
COMPILER-ASSEMBLER PROGRAM:

1. ASSIGN RELATIVE ADLCHESSES TO
PROGRAM POINTS

2. TRANSLATES SYMBOLIC CODES TO
. BIHARY CCDES

.30 ASSIGiS ABSOLUTE ADDRESSES TO CALL
STCRE /ORDS

L. PROCESSES MACROS

ESS O\ i

BINART (L
TAFE

IBM 7C20 IBM 7090

CARD
PREPARATION L ( TWISTGR
PROGRAM IMAGE

IOADER

PR.OGRAM

l. ASSIGNS ABSOLUTE ADDRESSES

" 2. LINKS PROGRAM TOGETHER
3, COMPUTES HAMMING CHECK BITS

|
I .

CARD TWISTOR CARDS

>{ PREPARATION ~
~BIT WORDS
HACHINE u o

COMPILER - ASSEMBLER
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PROGRAMS USED IN CALL PROCESSING

o Al R e W R\ i
_ 11-15
INPUT-OUTPUT CALL CONTROL SERVICE
PROGRAMS PROGRAMS ROUTINE
PROGRAMS
SUPERVISORY DIALING o '
LINE SCAN = - CONNECTION
PROGRAM ‘ f PROGRAM
DIAL PULSE .
SCAN e
PROGRAM :
- TRANSLATION
PROGRAM
DIGIT —-——_’u ‘—_———
g ANALYSIS .
TOUCH~TONE' PROG RAM
DIGIT DETECTION  jemmeiid
PROGRAM .
MULT! FREQUENCY
DIGIT DETECTION  lumoeip
PROGRAM
P NETWORK
CONTROL
TINGING RINGING . P E—— PROGRAM
TRIP SCAN ' A[;‘D ANSWER
BROGRAM ETECTION
PROG RAM
SUPERVISORY
_TRUNK SCAN
PROGRAM
: P CIRCUIT
CONTROL
NS SV PROGRAM
DISCONNECT
SUPERVISORY ‘ _» PROGRAM
JUNCTOR SCAN D E—
PROGRAM
.
HIT TIMING g
PROGRAM
—P> COIN
: CONTROL
DIGIT ——— e a - PROGRAM
TRANSMISSION e p| OUTPULSING
PROGRAM PROG RAM
—e’
ya NOTE: THE EXECUTIVE CONTROL
PROGRAMS SCHEDULE THE
PERIPHERAL & WORK OF THE ANPUT—O
ORDER BUFFER ouTPUT A::O:RII\-LSPR -
EXECUTION CESSING MS.
PROGRAM
CALL CHARGE
RECORDING ¢
PROGRAM




1-16

LINE
FERROD

1
t
!
;
!
3

SATURATED

SUPERVISORY LINE SCAN
PROGRAM

1.
i 2.
3.

, LINE
i SUPERVISORY
MEMORY

DETECTS ORIGINATION
SET LINE MEMORY TO BUSY

STORE IN HOPPER

IDLE

DETECTION OF ORIGINATION

DIALING CONNECTION
PROGRAM

1.

READ HOPPER

2. SEIZE REGISTER
3. STORE IN REGISTER
4. TO TRANSLATION PROGRAM
=~
L”;ioiiifr'cg 5. STORE IN REGISTER
HOPPER 6. SEIZE BUFFER
: 7. TO NETWORK CONTROL
= / - 8. TO CIRCUIT CONTROL
|€E .
EQUIPMENT 9, ACTIVATE BUFFER
NUMBER 6 ) T
7,8 i
TRANSLATION
PROGRAM
PERIPHERAL
ORDER 1. RECENT CHANGE HUNT
BUFFER ) 2. ORIGINATING LINE CLASS
TRANSLATION
NET.WORK 7
! ocRDERS FOR
3 ve .-:L\
IVER
ST IO 3 NETWORK
- N CONTROL. PROGRAM
i e ng | {. SEIZE IDLE RECEIVER
! 2. HUNT IDLE PATH |
e o 3. LOAD BUFFER
CHECK AND kk 4, STORE PATH MEMORY
DIAL. TONE _
8
I .
CIRCUIT

CONTROL PROGRAM

1. LOAD BUFFER

/
/

LINE SERVICE
REQUEST
HOPPER

LINE
EQUIPMENT
NUMBER

ORIGINATING
REGISTER

LINE
EQUIPMENT
NUMBER

ORIGINATING
CLASS
INFORMATION

PATH
MEMORY

PATH MEMORY
FOR TRUNK

ORIGINATING
REGISTER
ADDRESS

INITIAL ACTIONS FOR CONNECTION OF LINE-TO-DIGIT RECEIVER

Issue 2: Dzcember 1, 1970 .




Faiaai

:\lw};

RN
%

PERIPHERAL
ORDER
BUFFER

NETWORK
ORDERS FOR
LINE TO
RECEIVER
CONNECTION

RELAY ORDERS
FOR POWER
CROSS TEST,
SUPERVISION
CHECK, AND
DIAL TONE

é
¥

i [ RN

. e
P e e 1N

LINE LINK
NETWORK

PERIPHERAL ORDER BUFFER
EXECUTION PROGRAM

2, ENABLE CONTROLLERS /

1. READ BUFFER

DIALING CONNECTION
PROGRAM

1. INITIALIZE REGISTER

1117

NETWORK- AND
DISTRIBUTOR
CONTROLLERS

JUNIOR
ORIGINATING
REGISTER

ORIGINATING

REGISTER
2. START SCAN ADBRESS
3. RELEASE BUFFER
2 ACTIVITY
\\\\\ik BIT FOR
CUSTOMER
DIAL PULSE
RECEIVER
... FINAL ACTIONS FOR CONNECTION OF
LINE-TO-DIGIT RECEIVER
TRUNK LINK
NETWORK
N - DIGIT
e e 9, RECEIVER

Issue 2: December 1, 1970

RECEIVER CONNECTION

SCANNER




4

.

R P FIR IR S0 S 3Lt

e ir S St 4

DIGIT
RECEIVER
FERROD

JUNIOR
ORIGINATING
REGISTER

DIAL. PULSE SCAN
PROGRAM

ORIGINATIN G
REGISTLS
ADDwTEr

1. .DETECTS FIRST PULSE

2. STORES ENTRY IN
HOPPER

3, COUNTS PULSES

RELEATE
DIAL TONE
INDICATIV

PULE
COUNTER

RELEASE
DIAL TONE
HOPPER

DIGIT ANALYSIS
PROGRAM

1. PETECTS ENTRY IN
HOPPER

2. SEIZE BUFFER
3. TO CIRCUIT CONTROL
4, ACTIVATE BUFFER

|

3 . .

S

CIRCUIT CONTROL.
PROGRAM

Issue 2: December 1, 1970

1. LOAD IN BUFFER

INITIAL ACTIONS FOR THE RELEASE OF

)
¥

DETECTION OF FIRST PULSE

RELEASE
DIAL. TONE
HOPPER

ORIGIMNATING
REGISTER
ADDRESS

k|

.,

PERIPHERAL
ORDER
BUFFER

RELEASE
DIAL TONE

DIAL TONE




PERIPHERAL
ORDER
BUFFER

RELEASE
DIAL TONE

JUNIOR
ORIGINATING
REGISTER

T:MING

PERIPHERAL ORDER BUFFER

EXECUTION PROGRAM

1.

2. ENABLE CONTROLLERS

READ BUFFER

DIGIT ANALYSIS

PROGRAM

1, SET DIAL TONE STATE

TO RELEASE

FINAL ACTIONS FOR THE RELEASE OF DIAL TONE

ABANDON-INTERDIGITAL
TIMEQUT SCAN PROGRAM

1.

DIGIT

STORES ENTRY
HOPPER

DETECTS END OF A

IN

RECEPTION OF DIGITS

Issue 2: December 1, 1970

DISTRIBUTOR
CONTROL.LLER

2
ORIGINAT ING
REGIiSTER
DIAL. TONE
] mﬁwi“““”b STATE

a?"

DIGIT HOPPER

PULLSE COUNT

ORIGIMNATING
REGISTER
ADDRESS




B T T s 3 .
i v D st R B e |

3

Py

111=20

i DIGHY
HOPPER

PULSE
COUNT

ORIGINATING
REGISTER
ADDRESS

CRIGINATING
REGISTER

DIGIT
COUNTER

DIALLED
DIRECTORY
NUMBER

LINE
EGUIPKMENT
LR R E R

LLINE

SUPERVISCRY 4

MEMORY

Tssue 2: December 1. 1970

TERMINATING | 4

DIGIT ANALYSIS
PROGRAM

ORIGINATING
1. READ HOPPER REGISTER
2. INCREMENT DIGIT

COUNTER 2
3, STORE DIGIT IN REGISTER h \& DIGIT
4, IF THIRD DIGIT, PROCEED : COUNTER
TO TRANSLATION PROGRAM ‘3
5. STORE IN REGISTER \A DIGIT
STORAGE
I S
4
v THREE DIGIT
“3‘1 CLASS
TRANSLATION PROGRAM INFORMATION
THREE DIGIT TRANSLATION
ANAL YSIS OF THIRD DIGIT
DIGIT ANALYSIS
PROGRAM
. ACTIVITY
1. DETECT SEVENTH DIGIT
2, STOP SCANS . BiT
3. TO TRANSLATION PROGRAM 2 FOR
4., STORE IN REGISTER .
S. IF CHARGE CALL, SEIZE CDPR
REGISTER
6. STORE IN REGISTER 5

7. SEIZE REGISTER

]

3
¥

TRANSLATION
. PROGRAM

1. RECENT CHANGE HUNT

2. CONVERT DIALED NUMBER
TO LINE EQUIPMENT
NUMBER

. S
3. READ LINE MEMORY

4, IF IDLE, SET LINE
MEMORY TO BUSY

5. DIRECTORY NUMBER
TRANSLATION

ANALYSIS AFTER END OF DIALING

v

CALL CHARGE
REGISTER.

ORIGINATING
LINE
EQUIPMENT
NUMBER

DIALED
DIRECTORY
NUMBER

CHARGE
INFORMATION

RINGING
REGISTER




Sl i

U i

o

ORIGINATING
REGISTER

PATH
MEMORY

PATH MEMORY
FOR TRUNK
(AUDIBLE)

RINGING
REGISTER
CADDRESS

|

PATH MEMORY
FOR TRNK
(RINGING'

RilG IS
REGISTER
ADDREES

JUNCTCR CHRCULT

REGISTEIR
ADDRESS 7.

RINGING
REGISTER
ADDRESS

RINGING AND ANSWER
DETECTION PROGRAM

SE!ZE BUFFER
TO NETWORK CONTROL

TO CIRCUIT CONTROL
RELEASE REGISTER

ACTIVATE BUFFER

T
2

4

NETWORK CONTROL
PROGRAM

READ RESISTER

SEIZE IDLE RINGING AND
AUDIBLE CIRCUITS

HUNT I1DLE PATHS
RESERVE TALKING . PATH
LOAD BUFFER

STORE PATH MEMORY

CIRCUIT CONTROL
PROGRAM

1. LOAD BUFFER

PERIPHERAL
ORDER
BUFFER

ORDERS
TO RELEASE
CALLING
LINE TO
RECEIVER

NETWORK
ORDERS
TO CONNECT
CALLING
LINE TO

5 AUDIBLE

NETWORK
CORDERS
TC CONNECT
CALLING
LINE TO
RINGING

RELAY

ORODERS

- FOR RINGING
#T1 AMD AUDIBLE

~ CONNECTIONS

RINGING
REGISTER

PATH
MEMORY

'lNITlAL ACTIONS FOR RINGING AND AUDIBLE CONNECTION

PERIPHERAL
QRDER SBSUFFER

TO AVOIBLE

MET WORK
ORCERS TO
COMNECT
CALLED LINE

‘GING

RELAY .ORDERS
FOR RINGING »
AND AUDIBLE
COMNECTIONS

b - — < it =t v——-—
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v

PERIPHERAL ORDER BUFFER
EXECUTION PROGRAM

1. READ BUFFER

NETWORK AND
DISTRIBUTOR

T
C(‘-,’:ITROLLERS

2. ENABLE CONTROLLERS ',

»

15

RINGING AND ANSWER
DETECTION PROGRAM

1. SET TRUNK SUPERVISORY
MEMORY

2. RELEASE BUFFER

TRUNK
SUPERVISORY
MEMORY

AUDISLE TONE
CIRCUIT

e o o od ot e

RIHIGIC Ccie T

11-21%



o il M AR A3 v

P R A
gl”s;

3 LINE LINK TRUNK LINK
» NETWORK -~ NETWORK
-
3 o Yo e e - AupisL. 4@
> ; ad N : RINGING. 3
. b mm—
] TONE
! CIRCUIT
3 JUNCTOR
- CIRCUIT
. I :!—
CALLED _——"-
LINE gac ] i . RINGING '
AT CIRCUI™ ~o,
’ SCANNER
RINGING AND AUDIBLE CONNECTICN
RS o | RING TRIP
FERROD . RING TRIP SCAN h HOPPER
PROGRAM

SATURATED
1. DETECTS ANSWER

2."STORES ENTRY IN

TRUNK
RINGING CIRCUIT HOPPER 2 g SCANNER
SUPERVISORY NUMBER

3. SETS SUPERVISORY

MEMORY ;
3 MEMORY TO IGNORE

| ANTVWER

DETECTION OF ANSWER
: r
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BT e e
A i

{' B REGISTER

RING TRIP
HOPPER

TRUNK
SCANNER
NUMBER

RINGING

PATH
MEMORY

PATH
MEMORY

JUNCTOR CIRCUIT
PATH MEMORY
FOR L.INES

CALL CHARGE

et s
L N IR

ADDRESS

issue 2: December 1, 1970

RINGING AND ANSWER
DETECT!ON PROGRAM

1. DETECTS ENTRY IN
HOPPER '

2. TO TRANSLATION
PROG RAM

3. TO RINGING PROGRAM

I

TRANSLATION PROGRAM

1. TRANSLATES TRUNK
SCANNER NUMBER TO
TRUNK NETWORK
NUMBER AND
ASSOCIATED MEMORY
ADDRESS

<5 ORDER BUFFER

3 CALLING

RINGING PROGRAM

t. SEIZE BUFFER

2. SET MEMORY TO IGNORE

3. TO NETWORK CONTROL
4. TO CIRCUIT ‘CONTROL
5. ACTIVATE BUFFER

i 1

NETWORK CONTROL.
PROGRAM

LINE TO
AUDIBLE
ORDERS TO
RELEASE
& CALLED
LINE TO
RINGING
NETWORK
ORDERS TO
5 -

1. READ REGISTER
2. IDLE PATHS
3. LOAD BUFFER

4, IDLE RINGING AND
AUDIBLE CIRCUITS

5, LOAD BUFFER
6. STORE PATH MEMORY

CIRCUIT CONTRGL
PROGRAM

1. LOAD BUFFER

-
i

AUDIBLE CIRCUIT
SUPERVISORY
MEMORY

PERIPHERAL

ORDERS TO
RELEASE

CONNECT THE
CALLED
LINE TO THE
CALLLING
LINE
RELLAY ORDERS
FOR TALKING
CONNECTION

INITIAL ACTIONS FOR TALKING CONNECTION



i i i ol

NETWORK AND

" PERIPHERAL | PERIPHERAL ORDER BUFFER DISTRIBUTOR
ORDER BUFFER | EXECUTION PROGRAM CONTROLLERS
1. READ BUFFER o \
ORDERS TO — 1 : 2
RELEASE _ 2. ENABLE CONTROLLERS
CALLING LINE .
' TO, AUDIBLE i .
| : : JUNCTOR CIRCUIT
» SUPERVISORY
- v MEMORY
ORDERS TO
RELEASE :
CALLED LINE [P
TO RINGING RINGING AND ANSWER
DETECTION PROGRAM :
NETWORK 1. SET JUNCTOR CIRCUIT L b
. ORDERS TO SUPERVISORY MEMORY
(CONMECT THE 1 _ . TO BUSY
CALLED —— ' 2. RELEASE BUFFER
C LINE TO THE 3, RELEASE REGISTER 3 RINGING
CALLING LINE 4., TO CALL CHARGE P RecISTER
PROGRAM /
RELAY G3DERS
FOR TiiXING jrmmmsesdp
CONNZICTION 4

CALL CHARGE PROGRAM

CALL. CHARGE
REGISTER

1. READ MEMORY

1 2. STORE IN REGISTER 2\

TIME OF DAY

TIME OF
ANSWER

FINAL ACTIONS FOR TALKING CONNECTION

1]

LINE LINK
NETWORK
CAL.L.ING
LINE he Eay 2 VAV
JUNCTOR
v CIRCUIT
CALLED .
LINE =
SCANNER

TALKING CONNECTION
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BUNCTOR CIRCUIT
FERRODS

SATURATED

v AN x
o 4 UNSATURATED jemmemsmefd

JUNCTOR CIRCUIT
SUPERVISCRY

pa 2

MEMCRY
i
A BUSY
B }
W ¥ BUSY 4

JUNCTOR SUPERVISORY
SCAN PROGRAM

‘.

DETECT ON HOOK

2. SET JUNCTOR CIRCUIT
SUPERVISQRY MEMORY HIT TIMING
TO IDLE 3 > REGISTER
3. SEIZE REGISTER
4. STORE IN REGISTER X
5. TO HIT TIMING PROGRAM P -
— JUNCTOR
T SCANNER
NUMBER
S
- s SCAN
‘ ! ACTIVITY
i s o STATE
HIT TIMING PROGRAM
e orizo TIMING
1. START SCAN AND P A%}%Q;Y
TIMING ON FERROD T
SPECIFIED BY JUNCTOR 1
SCANNER NUMBER
2. IF AFTER 300 MILLI—~ e
SECONDS, THE FERROD
1S STILL UNSATURATED,
STOP SCAN AND TIMING 3
3. STORE IN HOPPER HIT SCAN
RESULT
HOPPER
HIT TIMING
E— REGISTER
ADDRESS
»
. JUNCTOR
NUMBER
pis It
> HIT
INDICATION

DETECTION OF ON-HOOK AND HIT TIMING
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—.

.HIT SCAN
RESULT

DISCONNECT PROGRAM

HOPPER

HIT TIMING
REGISTER

1., READ HOPPER

2. SEIZE REGISTER

3, STORE IN REGISTER
4, TO TRANSLATION o 2 S

INFORMATION

4, STORE IN BUFFER

TIME OF DAY

'

DETECTION OF

DISCONNECT AND CHARGING ACTIONS

DISCONNECT PROGRAM .

o~

CALi. THARGE

REGISTER

4

FATH MEMORY

i1. SEIZE BUFFER

2. STORE IN REGISTER -
3., TO NETWORK CONTROL
4, RELEASE REGISTER
5. TO CIRCUIT CONTROL.
6. ACTIVATE BUFFER

—

3

v

NETWORK CONTROL
PROGRAM

1. READ REGISTER
2. LOAD BUFFER

CIRCUIT CONTROL
PROGRAM

t. LOAD BUFFER

Issue 2: December 1, 1970

DISCONNECT
REGISTER

HIT TIMING

ADDRES 3 e REGISTER
ORC'S 3 e
JUNCTOR ‘ PROGRAM ADDRESS
SCANNER . SET JUNCTOR CIRCUIT
NUMBER SUPERVISORY MEMORY
TO IDLE
HIT 6. START SCAN AND
" INDICATION TiIMING
7. AT RECOGNITION OF
TRUE DISCONNECT, GO
TO CALL CHARGE HIT TIMING
: PROGRAM . REGISTER
8. RELEASE REGISTER : e N
4
JUNCTOFR CIRCUIT v ? JSCAN ACTIVITY
SUPERVISORY 5 , STATE
MEMURY )
7 TRANSLATION PROGRAM \\ T
A BUSY < AcTIVITY
1. TRANSLATE FROM JUNCTOR STATE
SCANNER NUMBER TO
5 CLE JUNCTOR NETWORK
NUMBER AND ADDRESS
OF ASSOCIATED MEMORY
TARE OUTPUT
BUFFER
CALL CHARGE PROGRAM CALL CHARGE
REGISTER
AL CHARGE lg 4 / 1. READ MEMORY
NEORMA
( Tion 2. STORE IN REGISTER
. 3. FORM CALL CHARGE py—N L

DISCORNECT

CHARGE
INFORMATION

DISCONNECT
REGISTER

CALLING
LINE EQUIP—
MENT NUMBER

CALLED
LINE EQUIP~
MENT NUMBER

PERIPHERAL
ORDER BUFFER

ORDERS TO
RELEASE
CALLING
LINE TO

CALLED LINE

CONNECTION

REL.LAY ORDERS

TO RELEASE
TALKING

CONNECTION




FRR o

ol e b e T

, PERIPHERAL.
ORDER BUFFER

ORDERS 70O
| RELEASE
CALLING LINE
TO CALLED
LiKE
CONMECTION

RELAY QORDERS
TO RELEASEZ
TALNIS
CONNETTION

DISCONNECT
REGISTER

CALLING LINE
EQUIPMENT
NUMBER

CALLED LINE
EQUIPMENT
NUMBER
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PERIPHERAL ORDER BUFFER
EXECUTION PROGRAM

1. READ BUFFER

s 2. ENABLE CONTROLLER
1/ j

DISCONNECT PROGRAM

{. RELEASE BUFFER

2, TO TRANSLATION
PROGRAM

3, SET MEMORY TO IDLE
4, RELEASE REGISTER

2

¢

TRANSLATION PROGRAM

CONVERTS LINE
EQUIPMENT NUMBER
TO LINE MEMORY
v ADDRESS

FINAL. DISCONNECT ACTIONS

»

tt-27

NETWORK AND
DISTRIBUTOR
CONTROLLERS

LINE
SUPERVISORY
MEMORY

CALLING
LINE

CALLED
LINE



- TRANSLATIONS FOR A TYPICAL
INTRA OFFICE CALL

€5 FORM VERIFY
— HANDROOK BESSAGE
( stary )
RECEIVER OFF
: HOOK
DETECTED BY
LINE SCAN
1
LEN
TREN: ML) CLASS 1101, 1306 VFY . LEN
PFia i CHART COL. 1306
LEw EOQUIP FEAT. 1101,1502 HB27S
1 VFY - LIST
r DIAL LIST ETC 107 L
!
DS
; 1
o
7 RIT 78° 13034 VFY - EXP
ROUTE '
INDF X YT
.
TETHaA
=g
E TRK GRP 1303
wCEX
EXTansiGH
T
THK GRP B
TRIAR
PFIA 120 IDLE TNN IN
QEGULAR TRX GRP
TRUNK TNNS IN TRX 1202
HUNT GROUP
RETHORK
PATH HUNT
T s
NN
VAR TITTT IR
Lo el TON 1201 VFY. TNN
{ TNN 1O PY * n ’
wIN
\
Fal
ST PULSE
REC
PREPARE TO
REXOVED ¥
' -
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TNN
TRYNNP
PF1A120

NTDN

TNN TO PU OF REC

LOAD & UNLOAD
POB TO REMOVE
DIAL TONE

TR1679
PFIA 120

7oA
OPERATOR INGEX
TRANSLATION
SEE PF1A13)
ANALYSIS OF IND
DIGIT SEE
PFIA.131.D SHTS
ANALYSIS
OF IRD
oIGIT
|
01.2.3
TRIDAA
PFIA-120
- : RAR
IncT PAT
TRANSLATOR
RL R PATTERN
|
TRIDAA
PF1A.120 CIv WORD
RATE & ROUTE 225757;?:"
PATTERN . L
TRANSLATOR CREENING
NOC
15 SCREEN CODES
NGC R! FOR INTER

OFFICE CALLS

TOPG 2

TOPG2

ESS FORM VERIFY
HANDBOOK MESSAGE
1201 VEY TNN
ATV
{ 3
Vi
1303
&
i \
1300
YFY.OFF(,
1303
1304
1304,1305
1501
$K 1A43
' SHEET 1 OF 2
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Issusz

TRANSLATIONS FOR A TYPICAL
INTRA OFFICE CALL

€SS FORM  VERIFY ESS FORN
HANDRNOK  MESSAGE HARDBGOK
2 JrrompPg1
CONTENTS
OF SCR AS . :
" DETERMINED F4 CHRT FROM LEN NETWORK PATH
© BY CHART TRANSLATION HUNT AND POB
tNDEX ACTIONS TO SET
UP PATH, ORIG.
TRICAA LINE TO AUDIBLE,
PF1a 120 CHART 1304 PART OF TERM LINE
CHARGE INDEX 1304 VEY_OFFC TO RINGING
CHACT ~ALian TREATUENT T
\ TEANSLATER INDICATOR R1 AUDIBLE 1303
-
TRTHAA
PF1A120
TRANSLATIONS
REQUIRED FOR
BILLING INFO 1302 PART OF TNN AUDIBLE aND
VFY.OFFC RINGING TRKS
TRYHAA
PF1A-120 -~
TNN TO PU
TRANS
S
HENE N
STORERS IN
. 7
[ RINGING AND
- AUDIBLE
o CONNECTED
oo xoc 1501 JNSWER DETECTED
TPDNAA RELEASE RINGING
/bR
HUMBER GROUP
TASLE TRROAA
PFIA-120
RESTORE TNN OF
——— ) AUDIBLE & RINGING
NOGR  D5.6.7 TRXS TO IDLE
LSt
DIRECTORY NO LEN DNCL VOL10s  VFY-ON
TRANSLATOR HB7s NETWORK ACTIONS
SEC602 TO SET UP PATH
FROK ORIG LINE
TO TERK LINE
!
i
{ $TIZE RECULAR ]
: NG REQ SEL LLN JSG INDEX 1208
o< GRERR .
THN PF14.120
“B'SHTS
NOTE 3088
; SD PT TOOPEN 1201 VFY-TNN
< Tan P CUT THRU TO
\ ¢ I PLCEIVER
\ ANS g SELIFN JCSG INDEX
PFIA-120 “B" SHTS
TRROAA NOTE 3098
PEIA 10 1205

OESTORE TNN
_ IOUISTOF
'\ ITLE TeKS

L

2: December 1,

1970 -

TALKING
PATH
CUT THRY

SCAN JUNHCTORS
FOR HSCOMMECT

C3COMNECT

N TO
IHNL TRANS

DISCONNECT
ACTIONS
TAKEN, LINE
BITS IDLED

3K 1443

E35 FORN
HANDBUGK

1205

' SHMEET 2 OF 2
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_ PARITY
CALL STORE WORD STRUCTUKE: : S 23 8IT TRANSLATION WORD (TW)
23 2

PROGRAM STORE WORD STRUCTURE: "

SEVEN ERROR N\ 43 37 36/ | 2322 13 0 /

DETECTION& | N ‘
LEAST SIGNIFICANT 14 BITS 4 EVEN ADDRESS
CORRECTION ~a (0-13) OF A LEFT HALF TW ONE WHOLE 23 BIT RIGHT HALF ™| ™55 worp
BITS .
. 5 BITS |9 MOST SIGNIFICANT
BITS (14-22) OF SAME 0DD ADDRESS
23 BIT RIGHT \\‘ NOT LEFT HALF TW AS ONE WHOLE 23 BIT RIGHT HALF TW —-—PS WORD
HALF (RH)& | USED |ABOVE | |
23 BIT LEFT | 43 337 23 22 14 0
HALF (LH) | "
WORDS _
43 37 3% 23 22 0
™ ONE WHOLE 14 BIT LH TW { {
14BITLH WORDS | | ‘ < S
S S EVEN OR ODD
ADDRESS NOT
SIGNIFICANT
FOR 14 BIT LH TW
\\& | ONE WHOLE 14 BIT LH TW




{

e

530 TRANSLATION WORDS
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FIXED -
LOCATION
TABLE

MASTER
HEAD -
TABLE

30 WORDS

NO. 1 ESS
TRANSLATION MEMORY ORGANIZATION

SN

HEAD TABLES

AND TABLES
OF DATA

11-31

SUBTRANSLATOR

-HEAD
TABLE

NN
R N

DATA

—p——— it

MASTER HEAD
ABLE LENGTH

30 WORDS

NN

DATA

(DOESNOT
POINT TO
Sus-
TRANS.
LATOR)

HEAD
TABLE

(CONTAINS
\\X ADDRESSES
OF SUB-
TRANS-
LATORS)

SUBTRANSLATOR

SUBTRANSLATOR

AUXILIARY BLOCKS




, g 11-32

1. S . PERMANENT TABLE ' @

+0 ' © " HEAD-HEAD TABLE. +8.0
OR MASTER HEADTABLE

| (30 WORDS)
430 +0.36

UNIT TYPE
-TRANSLATOR
(64 WORDS)

%
|
:
H
i

+94 20 QUESTIONS AREA +8.136
(20 WORDS) '
ESS BIT 22 = 1 IF ANSWER TO QUESTION IS YES

+114 +8.162
HEADTABLE LENGTHS

{30 WORDS)
+144 +0.220

UNIT TYPE
TABLE LENGTHS
(64 WORDS)

+208 RIGHT HALF LINK LIST +0.320

i , (33 WORDS)

z V8 g | +.361 .
| LEFT HALF LINK _IST Q
{ : (33 WORDS) -
1274 IS s N +0.422
(32 WORDS)

+306 INITIALIZATION MAP ON LLN +0.462

- {16 WORDS)
; +322 INN —> JSN & +8.502
y ) INITIALIZATION MAP ON TLN
; (16 WORDS)

+338 +8.522

ABBREVIATED
ORIGINATING CLASS WORDS ’

' (128 WORDS)

kY

+466 +8.7122

ABBREVIATED
1 TERMINATING CLASS WORDS
‘ (64 WORDS)

% R FIXED LOCATION TABLE

Issue 2: December 1, 1970




z

e

ey,
B ,o}

o

FIX ADDRESS OF
HEAD-HEAD TABLE

PLUS

+0
+1
+2
+3
+4
+5
+6
+7
+8
+9
+10
+11
+12
+13
+14
+15
+16
+17
+18
+19
+20
+21
+22
+23
+24
+25
+26
+27
+28
+29

HEAD-HEAD TABLE FOR PROGRAM STORE (PS)

ADDRESS OF HEAD TABLE FOR DN** (HDN)

ADDRESS OF HEAD TABLE FAR LEN (HLEN)

ADDRESS OF HEAD TABLE FOR 3-DIGIT* (HNAC:

"ADDRESS DF HEAD TABLE FOR TNN — PERIL.

ADDRESS OF HEAD TABLE FORTNN — TGN ¢

ADDRESS OF HEAD TABLE FOR UTSN — THKH

ADDRESS DF LINE CONC. HEAD TABLE (4-WIRE:

ADDRESS OF HEAD TABLE FOR MSN (HMSN)

ADDRESS OF TGN PRIMARY TABLES (TGBS)

ADDRESS DF TRK. CLASS EXPANSION TABLE -

ADDRESS DF NOC NO. GROUP ND. TABLT

ADDRESS DF HEAD TABLE FOR PBX (HPBX)

ADDRESS PF HEAD TABLE OF SCIW (HSIW)

ADDRESS OF ROUTE INDEX EXP. TABLE (RExrF:

ADDRESS DF CHARGE INDEX EXP. TABLE (CEXP)

ADDRESS OF TNN - TSN (4-WIRE)

ADDRESS DF HIGH PRIORITY BROADCAST TBLE. (4-WIRE)

ADURESS PF CPDN TRANSLATOR

ADDRESS OF USOC CODE TRANSLATOR (USOC)

ADDRESS OF AUTOMATIC TRUNK TEST TABLE

ADDRESS OF INCOMING TRK. CHART TABLE (INCH)

ADDRESS OF ROUTE PATTERN EXT. (HRPX)

ADDRESS OF TRAFFIC (TMTH)

ADDRESS OF TRAFFIC (TMTC

)
ADDRESS OF TRAFFIC (CLTA)

ADDRESS DF TRAFFIC (CLSA)

UNASSIGNED -

| UNASSIGNED
UNASSIGNED

ADDRESS DF NOGR RATE CENTER

** HEAD TABLE HAS ADDRESSES OF SUBTRANSLATORS
* HEAD TABLE HAS ADDRESSES OF SUBTRANSLATORS - 211
\

L



PPt T R

I T A I !
TR A

ES5-1500A (7-68) HEAD TABLE CAPACITY
. . AND OPYTION RECORD
TEL.CO: NO. 1 ESS
3 a
BASE " CONT. GR.
s ¥ [ ] ] " 1t
FORM CODE:00. : ESS UNIT : @
CAPACLTIY
T0 BE
PROVIDED
| § gl INUNITS DESCRIPTION REMAR %@
| 3f2tto
0w |—lol5 0! THousAND DIRECTORY NUMBERS (UP TO 128,000)
0 |—1{—1/{4| NETWORKS LINE LINK NET#ORKS (UP TO 16)
0 |=1~123]2]Tra45LATORS TOTAL OF 3 % 6 DIGIT TRANSLATORS (UP T0 32)
03~ 1—1 /1 ATSETHORKS TRUNK LINK HETRORKS-EQUIP. TRASL. (UP TO 16)
¢ | =1—{ /[ ] ETHORKS TRUNK LINK NETHORKS-TK. GRP. TRHSL. (UP TO 16)
05 V=i |.7|| 72K FRAMES UNIVERSAL TRUNK FRARES (UP TO 100) o
56 ! . FUTURE )
07 [-'—12lp{1s FRAUES VASTER SCANNER FRAMES (UP TO 64)
03 7Vp | ol TRK GROUPS TRUNK GROUPS (UP TO 1090)
07 =1 /T2l o TRUTYPES TRUNK TYPES (UP TO 256)
11— —| /15|83 CODES NORMALIZED OF FICE CODES (UP T0 32)
1 1 g |NLH GROUPS MULTI-LINE HUNTING GRGUPS {UP TO 2048)
12 17 plJa |CL COLUMNS CHART CLASS COLUMNS (UP TO 1024)
B3 2 1pl ol TE NDICES ROUTE INDICES (UP TO 2048)
14 | /| ololcHs DICES CHARGE INDICES (UP TO 1000)
IS SENTREX GROUPS CENTREX COMMON BLOCK (UP TO 2048)
15 i FUTURE _
17 1=T—]=Tg cppPaRs | CENTRAL PULSE DISTRIBUTOR PAIRS (UP TO 8) =
12 | e| 7o o [LINE CLASS CODES LINE CLASS CODES (UP T0 1024) J
1o /{510 TABLES AUTGMATIC TRUNK TEST TABLE (UP T0 1000)
20 1—|—|0 <5 :EL. TABLES INC. TRK. OFFICE SELECTOR TABLE (UP T0 32)
21l |—|—|0i b7 %RPATTERN BLKS. R & R PATTERN BLKS, (128 PATTERNS EACHHUP T0 78)
20 |—i—| /| O|LiST NO. BLKS. H SCHEDULE LIST NO. BLKS. (123 NO. EA.HUP T0 50)
23 |={—1/]6|Li3T NO. BLKS. C SCHEDULE LIST NO. BLKS. (123 NO. EA){UP T0 20)
24 |=|—|—|@ |CCHCENTRATORS. TRAFFIC COUNT ON LINES OF SELECTED CONC. (UP TO 8)
5 | =] 7] 2l g [unEs TRAFFIC COUNT ON SELECTED LINES (UP T0 123)
% |- | TANDEM TABLES TANDEM TABLES (UP TO 128)
2 FUTURE
28 FUTURE
8 |- THOUSAND(ASSG'D TORATE CTR.Y DIRECTORY NOS. (UP TO 128,000} IF TWO OR MORE RATE CENTERS _
30 |- /1 ofcoinoprioN INITIAL DEPOSIT RETURN ON OPR. CALLS
31 |—| | 2] 7 [comorTioN CHARGING ON LOCAL OVERTIME
2 |- ACCESS CODE PREFIX 0" ON T.S.P. CALLS |
B |—| | /|o|asacpTioN RECORD COIN ZONE CALLS ON AMA
TR - ACCESS CODE PREFIX "f"” ON STATION TO STATION CALLS
B |- i
% [— }
37 =] o]/ [TTY OPTION SERVICE ORDER TTY 1-WAY (YES OR NO) _
B’ |- - |
o )
| A4
- j
T3 O :
4 {3i7i2i0 NUMBER OF PRIMARY RECENT CHANGE REGISTERS (MAX. 4035) 2 WOS/REG.
B8 |-l —|—{— PROGRAM STORE ERROR PARAMETER # 1 £ .3
TR S P o PROGRAM STORE ERROR PARAMETER » 2 ol
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11-35

20 QUESTIONS TABLE

HH = 1560136

INDEX

1560136 = 20000000

o 00000000

20000000

| 00000000

S : 00000000
00000000 «H———|

00000000

00000000

00000000

20000000

00000000

00000000

_ B 00000000

R 00000000

- 00000000

| 00000000

01660060

00003720

00037741

00000004

e}
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. SIZE OF HOLE
(FROM 0 TO 32 WORDS)

[N I

241,

LEFT HALF LINK LIST

oR 3G|,

THE ADDRESS OF THIS TABLE IS THE
ADDRESS OF THE HEAD - HEAD TABLE PLUS 241

‘ALL ZEROS

- INDEX

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 1

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 2

ADORESS OF LEFT HALF ¥CRD HOLE OF SIZE 3

3
m
-

ADDRESS OF LEFT HALF WORD HOLE O
ADDRESS OF LEFT HALF #o™ ) iie

ADDRESS OF LEFT HALF v 72

ADDRESS OF LEFT HALF ¥

ADDRESS OF LEFT HALF ¥

i H
SRR T SR Ve Rl Pe ) &i.r‘) (e ]

NI R ]
mimimimim
Wioo =i |en

ADDRESS OF LEFT HALF

ADDRESS OF LEFT HALF © iZE 10

Y

ADDRESS OF LEFT HALZ - SFSIZETI

ADDRESS OF LEFT HALF - OF SIZE 12

ADDRESS OF LEFT HALY OF SIZE 13

ADDRESS OF LEFT HALF OF SIZE 14

ADDRESS OF LEFT HALF OF SIZE 15

ADDRESS OF LEFT HALF ¥ OF SIZE 16

ADDRESS OF LEFT HALF ¥ ,cn‘

ADDRESS OF LEFT HALF W0ORD 'um E OF SIZE 18

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 19

ADDRESS OF LEFT HALF WORD HOLL OF SIZE 20

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 21

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 22

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 23

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 24

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 25

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 26

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 27

ADDRESS OF LEFT HALF WORD HOLE 2F SiZE 28

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 29

ADDRESS OF LEFT HALF WORD HOLE OF SIZE 30

ADDRESS OF LEFT HALF WORD HOi.: OF SiZE 31

+32

Issue 2: December 1, 1970

ADDRESS OF LEFT HALF WORD HOLE COF
SIZE 32 OR GREATER

31E: The fast word in the link list contains the address of a hole which is of the size of\32 or greater.

»




208, ox 320,

SIZE OF HOLE
| (FROM 0 TO 32 WORDS)

INDEX +0

RIGHT HALF LINK LIST

THE ADDRESS OF THIS TABLE IS THE
ADDRESS OF THE HEAD - HEAD TABLE PLUS 208

ALL ZEROS

ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 1

ADDRESS OF RIGHT HALF WORD HGLE OF SIZE 2

ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 3

ADDRESS OF RIGHT HALF WORD ¢ OLE OF SIZE 4
ADDRESS OF RIGHT HALF ' LEOF SIZES

ADDRESS OF RIGHT HALF - UF SIZE &

ADDRESS OF RIGHT HALf . fﬁ;}i OF SIZE T
ADDRESS OF RIGHT HALF 0.0 HGLZ OF SIZE 8

ADDRESS OF RIGHT HALF HOLx OF SIZE 9

+32

Issue 2: December 1, 1970

Y

ADDRESS OF RIGHT HALF - i 507 SIZE 10
ADDRESS OF RIGHT HALF JL= GF SIZE 11

ADDRESS OF RIGHT HALF - & OF SIZE 12

ADDRESS OF RIGHT HALF ULE OF SIZE 13

ADDRESS OF RIGHT H~ i f A#OLE OF SIZE 14

ADDRESS OF RIGHT HALF HOLE OF SIZE 15

ADDRESS OF RIGHT HALF HOLE OF SIZE 16

ADDRESS OF RIGHT HALF {OLE OF SIZE 17

ADDRESS OF RIGHT HALF % 0 AQLE OF SIZE 18

ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 19

ADDRESS OF RIGHT HALF WORD HOLE GF SIZE 20

ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 21

ADDRESS OF RIGHT HALF WORD HOLE OF SIZF 22

ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 23

ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 24

ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 25

ADDRESS OF RIGHT HALF WORD HOLE COF SIZE 25

ADDRESS OF RIGHT HALF WORD HOLE OF SIZE 27

ADORESS OF RIGHT HALF WORD HOLE GF SIZE 23

ADDRESS OF RIGHT HALF WORD iOl - OF S$IZE 28

ADDRESS OF RIGHT HALF WORL £ 2 OF SIZE 30

ADDRESS OF RIGHT HALF WORLC £ OF SIZE 31

ADDRESS OF RIGHT HALF ¥Giil ,iJLE OF
~ SIZE 32 OR GREATER

i 2 last word in the link list contains the address of a hole which is of size 32 o greater

A Y




i Sl e Lot o bt S

HEAD - HEAD TABLE FOR CALL STORE

BILOCKS

2.] RC - HEADCELL:

0.| ADDRESS OF HEADCELLS OF TRUNKS

C 1. ADDRESS OF HEADCELLS OF PBX ACTIVITY

START OF PRIMARY AREA

3. START OF SHIFTED PRIMARY
AREA S

4. MASTER HUNT DISPLACEMENT

5. START OF AUXILIARY AREA

6. ! ADDRESS OF LINE CONC. HEADCELL (4-WIRE)

7.| ADDR. OF TRK. GRP. PRECEDENCE HEADCELL

(4-WIRE)
8. END OF PRIMARY AREA
9. END OF RC AREA = START

OF ACT. BLOCKS

00132120

00134710

00136664

00142524

37777753
00146525
00000000

00000000

00146524

00157575
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DIRECTORY NUMBER TRANSLATION

8. OWECTORY MUMBER (RAW]

HEAD HEAD TABLE + 0

ADDKESI OF DN KEAD YABLE

€A -
nac Be os o or
' 7
} 10(M8C) 404 l l 1000541004407
: N AINDEX)
‘ Y .
{ ; €. NOGR TaeLt E. DN HEADTABLE
et 1 SEE AYTACHMENT 10 FO¥ CETL.LED (1) MAXINUM SIZE 1S 128 WOROS
1aBLE
PR L. S ——
! UNUSED ®CRD BLANK THOUSANDS ROUTE INDEX
. i
'
H .
. T siLecToRt)
! ;r—J SUBTRANSLATOR ADORESS
i
i
i
;
|
§
—
{ 5
O ABBREVIATED 'E.El“;A'YU'lO!CLASS wORDS ¥. DN IUBTRANSLATOR
{4 FPER ABL
(PART OF PERMAKENT TABL ) (1) $1ZE 13 1000 WOROS
) SEE ATTAZHMENT aps FOR A DETAILED B
ANBREVIATED YERMINATING CLASS WORD.
. ABER COBE TEN
; is) an
le. T e
N ARSHCODE TFATL | Formowi i | P3X T
) (8} {14
: W M——
b ABBR CODE = PBXB | Terminai Ne. I PBX NO.
onCL > (6 i )
i ASBR CODE = TRKG iﬂ ROUTE INDEX LAd
; (61 (1 0y 2] Q)
1
Abbe Cods = 1 8 ] RSUTE INGEX
Pl 0y ®
[ AUXILIARY ADORESS
_— [
s p
»
o STD ESS FORMAT - DN
G. AURILIARY BLOCK
SELECTOR INDER
) R 10005 ¢ 1006
nOG s 070
SEE OUART 14 FOR COMPUTED VALUE OF A P A TTERNS

SELECTOR AND DEN

Issue 2: December 1, 1970

FOR PBX TRANSLATION

M. MOUTE INDEX EXPAKSIOM TASLE

ROUTE INDEX EXPANSION ENTRY




AUXILIARY BLOCK PATTERNS ' .
A. IN TABLES: THE NUMBERS W BRACKETS ( ) INDICATE THE NUMBER OF BITS COMPRISING EACH ITEM.

B. PATTERN ] |
{WROA : : ) - LEN -
® | o (in I
' DNCL (SEE FIGURE 3) b
. C. PATTERN? -
PATTERNT
5 MSN - DISPLACED MAJOR
m (16) (6)
6 [QTY - MTDN P
IO . (18) L
D PATTERN3
PATTERN 1
SE DATA (SEE FIGURE 4)
TRAFFIC COUNTER
: E. PATTERN 4 : .
j -
PATTERN 3
o | MSH DISPLACED MAJOR
(1) i (16) (6)
g |QTY ) WTDR
SEOREC (18)

Issue 2: December 1, 1970



PBX-MEMORY -
WEAD HERL TRBLE « N

80CRESS OF HEAD TABLE

\ 1+

INPUT PARAMETER

" pRINg = SELECTOR

NEAD TASLE

ADORESS OF COMMCN BLOCK

COMMON PBY BLOCK

WAON HAIN DN
-(22-18) (1e-0)
LENCLY
LENCL2
ONCL

AUCRESS CF HUNT LIST HEAD

-ROCRESS OF OUTOIAL L!ST MEAD

AODRESS OF AMBREVIATED DIAL LIST

0] QUaT wTDN (OVERFLOW)
21-18) (17-0)
TG L1ST HEAD OUTDIAL LIST HE2D
WROH NO.  OF HUNTENG LISTS ~WREN l NO. OF OUTGHAL LISTS
AnCRESS OF AVNTING LIST RODRESS CF QUTDIZL LIST
»
MUNTING LIST QuTpIeL LIST

N LEN 6S) R4BK [SLLD LEN

’ (16-0) ot 21-18) 1 (47) (16-C)

~

PA3X = EANOOM MAKE BUSY KE

Issue 2: December 1

T NU™3ER

, 1970

1111 = NC KEY

0050 = M3T TO BE USEC

CALL STORE MEMORY

CALL STORE HEAC TABLE + 1

ADDRESS OF ACTIVITY HEAD TASLE

HEAC TABLE FOR PBX-8CTIVITY BLOCKS

'\/—\_/—————\__’—N

RCI | STEA[RMBa! RCI2] |ADDRESS OF ACTIVITY BLOCK
0] (21)(20)] (19) (17-0)

A¥B-LEY BITS OR
sran-uungzn
{10-0

TRAFFIC PEG COUNT

TRAFFIC (OYESFLIW) CTRAFFIC (USAGE)
(21-11) (19-0)

e

BCTIVETY BLOCK

(5]

Er X

[
3]

[
(=]

[
o

T
BCTIVITY BITS
ACTIVITY B1TS:
0 = BUSY
1= JDLE .
% - THE PBY DOES %0T MAVE A LINE FOR TERM = 0,
TERR = 0 iS USED FOR 8LL OUTCIAL LIKES,

NOTE:
LET: i = LIST NUVBER .

k = POSITION OF LEN IN LIST
THEN: TERM = Thisk = (-NUMEER
FOR OUTCIAL LINES. TER® = 0
X-KUHBER-IGOC = 16i+%



|
‘ ) . LINE EQUIPMENT KUMBER. TRANSLETCR
‘ ' S ) INPUT PRRZMETER = LEn 1N gclal
: i NEAD-HERC TABLE - 1 % 1019 0} ESS BIT POS

IDDR.ESS OF HEAC TABLE l——- SELECTOR ENDEX

Ll LSF 8 | CONC] SW jLEVEL

HEAC TRBLE

ACDRESS OF SUBTRAMSLATOR 4

SUBTRANSLATCR SUBTRENSLATOR
7 Y
. 1N LEFT HELF PS5 IN RIGHT HALF PS
0
1
3 4
i 14 158 PRIMARY TW @
P : l 9 M3 PRIMARY Tuf
} 02i PRIMERY PRIMARY TW !
T PRIVARY Ty .
‘} v
j I 1023
2026 -
L} — — —
[ LY
4
1
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3
H
4
3
g
H

R. TYPES OF PRINARY Tw

BLL 26R0 = URR3SIONED
000 AUKILIARY AJDRESS
(22-2 (19-0)

ass cH(17)
(22-17) (14-0)

ASB CTERM l PRINS
(22-17) | (18-11) (10-0)

ns TEMm reINg
(22-17) (16-8) (5-0)

TERM = TEXMINAL XUMBER, TERM = 0 MEAMS QUTDIAL OKLY

A, PRIRARY Tw % TINPCRARY RC EMTRIES
22 17, 1% ]
218 PLUG ™
438 = OUL
SEX L coavicr cSERYVING DATA
e R R
€. PATTERNS OF LUIILIART BLOCKS
PATTERN ©: 14»1MITUAL
22 gt 0
s i sH.LING-ON
LEXCLY .-
LEXCL2
PATTENN 1A INDI¥IDUAL MITH VARLESLE PERT
PATTERN
= 3
PS-ATSFESS OF 230-L1ST
$5-2152E38 OF FT-LIST
i CELLTHG-0K L so/or
! {16-2)
Y
{5-0
A 10N
(17-9) )

Issue 2: December 1, 1970

PATTERN 2: TWD PARYY

TIP-BILLIHG-ON

uRON PIRN
(22-13) | (17) (16-0)

14§

SUPCL

COMBIMED LENCL2

[§3) RIMG-BILLING-DN
{22-21) J(20-17X% {16~0)

PTIRN = PRTTERN YYPE: 0 = HOT RRBREVIATED

1 = BBBREVIATED

LST = 00 NO LIST
01 TiP ONLY
10 RING OHLY
11 COTH

PATTERN 2B: TWO PAATY WITH YARIASLE PART

PATIERN 2

PS-EDORESS OF TLP-83C

N

PS-RDORESS OF RING-R80 \

END/0R
SN l HA)
(22) {21-b} (5-0}
QUANT MTON
(22)K 1-18) (17-0)
PATTERN 3: SPECIEL PBX
WR0N TERN l PeINT
. 2 " ALTERNATE
(z-mlanlge-1n (10-0) APPEARENCE
WRON © TERM FBING OF 15T WORD
{22-18)1(12) (16-4) (5-0)
LEXCLT
LENCL2
EILLING-CN
- (16-0)

SATTERN 3A: PEX = LIXE &1 TH SLELVE 1020

PATTERN 3 .
.
- 3
HSN LLY]
(22) 21-6) {5-0)
0 | QuUANT AN
Qaal(21-18) (17-0)

PATTERN 4:

11-43

MASTER CCNTROL CEMTER

WR{N [
(22-18)

REGISTER HUMOER
(22-6)

|

LLY]
(5-0)

L4
(14-0)

PATTERN S

MULT{-PRRTY

WRDN
(22-18)

LENCLY

LEncL?

ON
(16-0)

PATTERN &: TWO-PERTY 23SREVIATED
WRON P T TIP-BILLING-D%
(22-18)[(17) (16-0)
138 R )
{22-17 (73] (5-C)
238 RING-31LLING-ON
(22-17) (16-0)

PIRN = PATTERN TYPE: O

1

= NQT 2829%y
= ESBREYIATED



11-44 . F - 3/6 digit trenslator o |
5 : HEAD HEAD TABLE + 2 INPUT PARAMETES

i ' ' : - - RATE CENTER NUMBER OR
| L - ADDRESS OF HEAD TABLE SELECTOR = NAC (NORMALIZED AREA CODE)
! : 51,02,03 OR | E
| ' R !r—w | INDEX = 510506 ) IN BINARY FORM
; {
5 _
" _ HEAD TABLE
715 | ADDRES OF SUBTRANSLATOR
5 ADDRESS OF SUBTRANSLATOR
: SUBTRANSLATOR (ON LEFT)
. . = ROUTE PATTERN TABLE '
/ g /‘/’ AL
N p e
a 7 / /
P . 211 FATTERN NUMBER
i
PATTERN NUMBER ~
1010
1011 m
; 1z
v ONLY FOR
RATE CENTER
SUBTRANSLATOR
\ (1300A FORM)
1018 119
1020 110
- 1024 0
; 1022 Moo
1
3 1023 4
IV
‘ . 1024 1-411 %

i

SELECTOR = Columns 19 and 20 on the 13008 or 1301 form.
INDEX = 100 times column 21 plus 10 times column 22 plus cclumn 23 on the cortesponding 13008 or 1301 form pius 711 - and if any column
is equal to zero add 10 to that column before multiplying and adding. (100 DI/D4 + 10 D2/D5 + D3/D6 + 211 '

Ry 2o LI TR e TR
N
A
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0L61 ‘I 32quisda(y :Z anss|

e o TEBLE
CrAAT (Ouimn {Cmoee rrn . 8. ROUTE PAYYERM CYPERMSIUWN L(’M\ ‘ MATTLRY 1 |
. . [ . g £ ? B
READ %& ety o W HUXD HLAD TABLE + i § - wag
ADONESS OF HifD TERLE A i e eHmy L SELECTOR . .} . IMOEX _._ .
i N |
|
i ~— INDfX = SCR
- 3 .
o .
RDORESS OF ROUTE
PATTERN EXPANSION TABLE
ADDRESS OF CHART COLUMN o] ,
\
w
CHART COLUMN ROUTE PATIERN CXPANSION TASLE
- CHART o 0
(4-0) e
A
\'
e, CIM (TYPE 1,2,3,4)
AUXILIARY ADDRESS
*
v
- Y
127
AULILIARY 8LOCK
\
CIu (TYPE 5,8)-
SCR3 whe” | osem
(2z-te) | (17-11) | (1=6) | (5-0)
’ I SCR SRy SCR
- nant CRe | SCRS SCRA
“ SCRMY SCRYO SCRO SCRS
schrs L oscrra |oscriy | scrig

»

e AR 8010 5 B 3 e 250 LR 1 1 AR S B
o

SHP-11




[ETPR §

€. " ROUTE INDEX EXPANSION

C. TePES OF CIN

TYPE 1 (SPECIAL SERVICE)
T1PE 2 (INV)

TIPE 3 (FAT)

TIPE & (TEST)

TrPeE 5 (INTRR)

TYPE & (INTER COMP)

0. TYPES OF SCIW

CONTROL~WORD
TRI-TYPE ST0 (00)
TRI-TYPE REV (C1)
TRI-FAT (10)

TAI-SPE (1)

1 AL TY

{4-0)
0 RL
! . (15-5) AL Tree
HAC

! (16~12) CALTPE

1 N9 :umtl

WRON |

122 18) NIC ou.‘m%

RDI { RI jCALL,

§2218)] % (15-5) (&-0)

1 AMAL CHART

s (11-7) (4-0)

me 1 CHARGE INDEX] A

X 22-21%( 20} (12-5)  [@)

IRI [ 1 CHARGE INDEZ| A

K202 (12-5) K&y |

IR NAC L Tree

{22-21)120) (16-12 (4-0)

TRI SPL RI CALL TYPE 'C'HPGE

[2-2 {29-10) (9-5) (3-0)

TRI - TREATMENT INDICATOR - OO = STAMDARD, 10 = FAT
01 = REVERSE , 11 = SPECIAL

NERD MEAD TABLE ¢ 13

ADDRESS OF EXPANSION TASLE J

ROUTE IRDEY

!
L

1
e e e ] RIN2
r ] L OHE s 2ERD
o sLL oues L
(22-u21) (20-10) (9-(2 ]
TYPE § (WIASSIGMED) [ b — b o m e — — b~ —
([ e NEXT RI oM
{22-21) (20-10) . ._(9;0)____ B
TIP0 1 (OTHER) - o
{(7?) (21-0)
10 MNEXT RL 104
(22-21) (20-10} | o
Tree 2 (oPERATO) T T Jrealas [ T OPTION
Lk il [avwjerrxiey (4-0)
(1 10 NEXT RI TN
{72-21) (20-10) N . _(9.-_0) ]
TIP3 (QUTPULSING) | Loy = T ™ T OruiTe | Prerix 04]PRE7 1x 03 |PagFiX oz]mmx b1
2y (2219 | Ge-te) | (151 | creem (7-4 (3-0)_
13T NEXT RI ™
TIPE & (SUITRH TO (22-24) _fwevd ) e
ThiOL) ek o DELETE L ZES
21| (21-19) | (18-18) {15-0)
OCT COUNT 01 02 o3
{15-12) (11-3) (7-4)__ _(g_-o_l _
R o5 08 o7
Us-t) | -8 | (7-8) (3-0)
i I
Issue

SN

{iNnoOrTAL)
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e 11-47
F. CHARGE INDEX EXPANSION

HELD HELD TABLE - 14

- ACDRESS OF EXPANSION T2BLE CHARGE INOEX L_

; R |
@ : | . o rl: 1 o (Iz“z‘-'z sz)’ (_I,SV—CIHS) (x‘n;—rlczu) (:-Ps) cu(c) —!OY)PE

| i : ' TYPL 2 (Hg-nd) (21291 | tiaetey | ez (G1a) e'rggs,:i'[}g“ T

~ TYPE 3 (MESS. RATE) vl Sy

; ' . TYPE 4 (OTHER) C"(Gx-,o’)';E

w

e

O

. CHARCE TYPES

/xooo = FREE i
NON-COIN - 1001 = DETAILED BILL

X011 = BULK SILLED, UNTIMED

L X1 = BULK BILLED, TIMED .
/ P
; XX00 = FREE

N COIN o xx01 = LOCAL
k"” = CoIM zone
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S ST

|
11-48
!

€." CALL STORE MENMCRY

i
CaLL STORE HEED T28LE + O

ACCRESS OF LINK LIST HEAC }-——

INCEX = TOR

TYPE: 1 WAY

TYPE: 2 WRY

CIEL hIM-HUNTING
TF OUMASSIENED

HEAQ CELL BLOCKS

» p (R
HEAD CELL O
) HEAD EEML §
HEAD CELL 2
HERD CELL 3
- _\‘/\-—\_’v

E. ACTIVITY BLOCK

—

N/

RCL | WG 1 odol QUE | KOST IDLE NN
Qultavgc oy R . L) B
82 LEAST TDLL INN
22)) - Qe
RBFFIC PEG COUMT
r——-—‘ —————————————————————— 4
TRAFF 1C-OVERFLGW TRAFF1C-USAGE
(21-11) {10-0)
PC1 | W5 [Tnz o UE ADORESS OF ACTIVITY BLOCK
2 lnlezaion (17-0)
— - e e dhm — - e o~ — o m—n m—— —— o ——— —— p—
TNE
(22)
TRAFFIC PEG COUNT
o e e — e
TRAFF 1C-OVERFLON T TRAFF 1C-USASE
(21-1p {10-0}

NHG | Todwd €
COHGRAR)

Issue 2: December 1, 1970

ACTIVITY BITS
8 = BUSY
1 = HiLE

f

F. TRUNK REGISTERS {!DLE PHT wORDS)

! I ~83 12 | NGT
TYPE 1: CNE w2 oo 09

NEYT TuK
CR 50 SYm2oL

{15-9)
IYPE 20 CTHER 1] e8| 12 [ NGT aLL 1EPD
(223 2 [ (19 (16-9)
\._.___—T_..__-._——/
TCLE COCE = 24 IF GURRD TIMING ST
= b 1F NO GUAPD TIMING i
IFI0LE - [1. 2 = 1% et
N
‘/;")
*~




G. TRUNK CLASS CODE (TXCL) EXPANSION

HEAD NEAD TBBLE o ¢
"ADDRESS OF EXPANSION TABLE - INDEX = TCL
{
1ecLt a

TRCL-Twt

i TKCL-TW2

t T e e me s wem e e e e e ame mm e aed
1 TKCL-TW
: 1XCL-Twé

’\._-/_\/‘\—’\

; ' X FOR OETRILED LAYOUT OF TW1-TWd SEE:
' ' USER'S MANUAL FOR REQUESTING TRENSLATION

. SUBROUTINES.
- \)\
: "\N)'}
S
? .
1 .
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319, TAUNK GROUP NUMBER TRANSLETOR

TYPE 1

Tyrt 2

TYPE 3

HEAD HEAD TABLE 4 8

1HPUT PARAKETER

' ADDRESS OF TGN - TABLE . INDEX - ToH
TGN - TABLE
PRIMARY TW he—' *
/——4"—‘\/\/\_\
A. TYPES OF PRIMIRY W
I8P ] 1 {7ABLE NO. TKCL NO. OF TRUNKS
(223 1(21) ] (20-18) (17-10) (9-0)
30 AJUXILHARY ADDRESS
(22-20) (19-0)
ALL ZERD (UNASSIGNED)
8. RUXJILIARY BLOCKS
PATTERN PATTERN
(2-uAY TRUNKS, TRBLE NO. ¢b) (1-WAY TRUMK, TRSLE NC. D&)
wRON TXCL NO. OF TRUMKS WRON ™oL MO. OF TRUNKS
(22-18) (17-10) (9-0) (22-19) (17-10) (9-0)
NP | O | TABLE MO. THN wel o0 o TABLE NO.
(22} {2} (20-1%) {14-0) (22)} (21)] (20-18) (9-0)
™
INN
it
T8RN )
"PATTERN
(2-WAY TRUNKS, TABLE 8O. >6) >
.
WRON TXEL M. OF TRUNKS
(22-18) (17-19) (2-0)
™wWPi{ o (RS} ™ . LS
(22) [(21) | (20-18) (14-0) .
TN
™ &
TR
T
TAGLE O
(17=0)
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e e Wb 4

i
1
i

' INFORMATION NOTES: (CONT)

MEAD WEAD TASLE « 4

ADDRESS OF WEAD TABLE

3. YIWI NETHORK NUMBER TG TRUNK GROUP MUMBER TRANSLATOR

IRPUT PARAMETER s TNK

14 L 8

7

11-51
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TN, TSF

GRIC

SWITCH

LEVEL

SELECTOR

INDEX

HEAD TASLE

ACDRESS OF SUSTRANSLATOR o

N————

SUBTRANSLATOR

O 4

PRIMARY TW

o

55

TYPES OF PRINARY T

TYPE !}

TYPE 2

TYPE 3

1970

At Zex0 {LwassicuED)

1 1348 168
(22) {17-10) (9-0)
000 AUAILEARY ADODRESS
(22-20) (19-0)

FUXTLIARY 8LOCK
(FOR 2-VAY ANDAOR RECORDED CONPLETING TRUNKS)

WRON [RECORDING COMPLETING NO.| MEMBER NO. 1

(12-18) {17-9) ta-0)
™ee ™
{(1210) ° (9-0)

8 Z-MAY TRUNK GROUPS CANNOT ENCEED 512 MSMBERS



317, TRUNX NETWORK NGBER TG PERIPNERR EQUIPMHSAT TRANSLATOR

HEAD NERD TABLE + 3

ADORESS OF WEBD TamiE

14 11410

(-]

" -
vave .

SELECTOR

HEAD T28LE

ADORESS OF SUBTRANSLATOR

b\__———~M

PRIBARY TH

255

&. TYPES OF PRIRARY TW'S

' T 1714 mATE TSN
i ) Y.
! TOPE VLRIV ol (1s) {15-0)
X AUXILVATY AGDRESS
PE 2 (MISC.
TYPE 2 (HiISC.) (37-30) (1901
TIPE 3 (UNASS.) ALL 2ER0
F e
AUXILIBRY BLOCK A
Wi wArT cPon
(72-13) {17-74) (12-9)
WANT WO
(22-13) {12-0)
QIANT NS W-SUR 07 WIN-DIR
(22-13) |18y TR0
quavt M3K-DIR
.. (22-18) (16-0)
= VARIABLE PART
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;'W‘k

g

8. PETTEAXS FOR VARIABLE PARY
PORT ~ PORT 1ADICATOR ~ O = MAJOR PORT

1 = MINOR PORT

VPt - VARIABLE PART UBICATOR - 011 = CONFERENCE TRUNX
001 = 2 PORT TRUNK
00D = OTHER

FOR CONFERENCE TRUNXS.(VPI 2 3)

2n 15 {14 0
VI PoRT OTHER THN OF PRIR
PgRT TNNp OF OTHER PAIR
pqRT| - TNMy OF OTHER PAIR
_ FOR STATION RINGER AND
IXVIRONKENTAL TEST TRUNKS (VPI = 1)
VoL PRt OTHER THN
12 (15) (14-0)
G COMMON HN
(22-19) (15-0)
oy COMNON NION
(22-13) (17-0)

FOR RECETVERS, REVERTIVE

TRANSKITTERS, RINGING TRUNKS (¥PI = 0)

ALl 2RO

QIANT
(22-18)

MEN (FAST)
(16-0)

Issue 2: December 1, 1970

€SS 81T POS

OVERTIME MONITORING TRUNXS (YPI = 1)

FOR COIN ZONE AND

11-53

vPl PIRT QTHER TNN
(2220} (15) (14-0)
QUANT COMMON SN
(22-18) (15-0)
QUANT CUMMON MTOR
(22-18) {17-0)
QUANT HIDN (1)
(22-18) (32-0)
FOR LOCAL TEST CESK INCOMING (VPI = 1)
vn[ PH:’H{ OTHER TNN
[22-20) (153! {14-0}
aLL 2680
ALL 26290
QUANT ATy (I4)
(22-18) (17-0)




i

O

INFORMATION WGTES. {TORT) N

‘320, TRUNK CIRCUIT NUMBER-TRENSLATOR
o S
| [ Y HERD HEAD TABLE - 5 15 9 87 _—
| T 2DDRESS OF WEAD TABLE FRAE |8 cireut? 2
: ' - SELECTOR|  INOEX
!
HEAD TASLE
ADCRESS DF SUBTRANSLATOR .
: ' \/_\“\
SUBTRANSLATOR
0
PRIMARY W e
W
-
258

A. TYPES OF PRIMARY 1W

TYPE: UNASSIGNED BLL ZERO = UNASSIGNED
1% SPI o INN ) }
TYPE: ASSIGHED | ) (21-15) (12-0)
-
»
,
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3.

UTYN-TRANSLATOR

INPUT PARAMETER
12 7 6 °

UTTN MEMN

SELECTOR INDEX

WEBD TABLE (FIXED ADDRESS)

4

ADDRESS OF SUBTRAMSLATOR

SUBTRANSLATOR

AUXILIARY ADDRESS

T U

* AUXiLiary 8LOCK ¥

WRECN

¥ FOR DETAILED DESCRIPTION OF TXE
AUXILIARY 8LOCK SEE:
USER'S MAWNDRL FOR TRANSLATION
SUBROUTINES .



e n

i s

11-56
]

:
1.

321, NASTER SCAMER MMBER-TRAXSLATOR

8. AUXILIARY SLOCK PATTEANS

INPUT PARMNETER
! MEAC HEAD TAME « 7 15 10,9 8,3
ADORESS OF HEAD TABLE FRAME [~ CoLunM

‘ SELECTAR INDEX

; HEAD TABLE

ADDRESS OF SUBTRANSLATOR
e al M
[

108

L. TYPES OF PRINARY ™™

PRINARY TW

TYRE: UMASSICHER

AL UER & WNASSIGNED

YU TERRME " ™ ™
£1) {21-15) (1s-0)
o meTOUE o [414] Ui ]
) ) aplan] ey | (72 {0-6)

é
{

R
{22-20) 1

AUXILIARY ADORESS

(19-0}

PATIERN:
PRY-RAO0M MIXE BUST KEY
. WO 000 (LT3 30T
{22-18y | G718 | (14-11) (10-0)
o HTPL TN AL 2EM0
[ 22-21) (20-13) (12-6) (5-0)
PATIERN:
PEX-STOP HUNT NUMBER (STOW)
WRMH HF PRAND
{22-13) {17-111 (-2
01 HTPL U seo | Sl
eman {20-13; G2-7) | -] G5
\

£
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GLOSSARY OF ABBREVIATIONS

A - Access Code Required

ABB - Abbreviated Class Code

ABD - Abbreviated Dialing

EMAC - AMA-Tpe

CHART - Box Murber for Screening Code

CERT - Chort Class Column

CI¥ - Call Identification Word
CR - Carcel Rotation
D1l - Digit Kumber 1
DN - Directory Number

DPC - Destination Peg Count

Register

GS - Ground Start

IND - Individual Line

IP - Immediate Pre-emption
JSF - Junctor Switch Frame
JSG - Junctor Sub Group

JSH - Junctor Scanner Number
©ili, - Line Eqpt. Number Class
Wwid - Least éignificant Bit
LGH - Line Group Number
MAJ - iajor Class

8] - ember Number

MLHG - Multiline Hunt Group

#5% - #ost Significant Bit

Issue 2: December 1, 1970

MSN

MIDN

NAC

PI
PLG

PRP

QUAN
RCD
RI

SCIW

SH
SPI
STHT
TAG

TCC

Mgster Scanner Number

Miscellaneous Trunk
Distributor RNuxber

Normalized Area Code

.Normelized Office Code

Number Group iausber
Non-trunk Prozram Index
Multiline Hunt Group
PBX Number

Progran Index
Precedence Line Group
Polygrid Route Pattern
Program Store

Primary Translation Word '
Quantity

Route Control Digit

Route Index

“Supplementary Call Identi-

fication Word
Screening Code
Special Grade
Dual -Homed MLHG
Special Program Index
Start Hunt Number
P.S. Address of PIW

Trunk Class Code




il il et e R B

11-59

TQK = Trunk Group Number
TKCL - Trunk Clase Code
.TIN'; Truﬁk Link Network

TNN.-“Trunk Netvork'Number

TNP - Toll Network Protection

! TPI - Trunk Program Index

TSP - Truhk Switch Frame

P
[
Ay

TSN - Universal Trunk Scanner Humber

TW - Translation Word
UTYY - Unit Type
VG - Voice Grade
VS - Volce to Special Overflow

WRDN - Word Number

[UPUC YN E O BT

O,
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SP

: LINE Lo ORIGINATES
: |
LINE SCAHNER DETECTS ORIGINATON
|
LIKE 2UST-1DLE 81T MARKED BUSY

LIKE SCa=dER NUMBER LOADED INTO
S5VICE REQUEST HOPPER N
SP CALL STORE

DIAL

TONE CONNECTION®
SEE WOTE 1 ce

UNLOAD LINE SCANNER NUMBER FROM LINE SERYICE AEQUEST HOPPER
- CONVERT LINE SCANNER NUMBER INTO LINE EQUIPWENT NUUSER (LEN)

HUNT & SEIZE IDLE SENTOR ORIGIMATING REGISTER (SOR)
AND RECORD LEN

|

CONVERT LEK INTO PROGRAM STORE
ADDRESS FOR LEN TRANSLATION®

TRANSLAT1ON MOVED TO SOR

IDLE CUSTOMER DIAL PULSE RECEIVER
(COPR) SEIZED ’

OIALING PATH SELECTED FROW NTWK MAP
r

NTWK PATI. & ASSOCIATED ORDERS LOADED INTO
PERIPHERAL ORDER BUFFER (POB) !N SP~CS

r

URLOAD POB - NETWORK CONMECTIONS
FOR DIAL TONE SET up
EXCEPYT FOR LINE CROSSPOINTS

FALSE CROSS & GROUKD {FCG) TEST aADE

CLOSE LINE CROSSPOINTS
MAXE POWER CROSS TEST

CUT-OFF FERREED
OPERATED

- |
JiaL TOME RELAY OPERATED BY
SIGNAL DISTRIBUTOR

SUPLRVISION TRANSFERRED TO COPR

JUNICR ORIGINATING REGISTER (ASSOCIATED
#iTs COPR} iS5 MADE READY TO COUNT PULSES
{3CR ADDRESS IS STORED HERE)

NITES:

®LINE EQUIPMENT NUMBER TRANSLATION CONTAINS:

LINE CLASS

DIRECTORY NUMBER

TYPE OF COPR

SPECHAL ORIGINATING FEATURES

t. 1T MUST BE KEPT IN MIND THAT NO OKE CALL (S PROCESSED TO COMPLETION BEFORE THE PR .
©CALL STARTS. EACH STEP IS COMPLETED IN TURK ON SEVERAL CALLS BEFORE TNEREEITESTESCTgsé:gcg$53?oruea
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Bk

3

S

INTRAOFFICE CALL

SP s“

OIAL TOME CONMECTION COMPLETED

O1AL PULSING DETECTED BY
SCANXER & PLACED {K JUNIOR
ORIGINATING REGISTER (JOR)

FIRST PULSE OF FIRST

LCAD SOR ADORESS IN
REWCYE DIAL -TONE HOPPER

L

HOTE | CC

PULSE COUNT F:5 187
DICIY COBTIXLT T 8L
REGISTERED 14 IR

t
i
}
|
!
|
DISIT STORED 1N JOR :
|
|
|
|
!
|
i
|
|
}

1

UNLOAD REMOVE-OI AL-TONE
REQUEST FROM HOPPER

INDICATE DIAL TONE REMOVAL IK SO

REMOVE-G1AL-TONE ORDER LOADED tx POB

C POB ~ DIAL TONE RELAY
BY SIGNAL DISTRIBUTOR

ey
o

2 IOUNT LOADED 1NTO DIAL
PLLSIRG & ABANDON HOPPER

SCAXNER CON” 1WUES DETECTION OF PULSING

2HD DIGIT PULSE COUMT STORED IN JOR

PULSE COUNT LOADET INTO DIAL PULSING & ABANDON MOPPER

PULSE COUNT (FIRST DIGIT) STORED IN SOR

ANALYSES OF FIRST DIGIT

3kD DIGET PULSE COUNT STO<ED IK JOR

PULSE COUNT LOADEC INTO DIAL PULSING & ABANDON HOPPER

PULSE COUNY (2WD DIGIT) STORED IN SOR

ANALYSIS UF SECOND DIGIT

T tEINL L DIGITS RECEIVED & IMOIVIDUALLY HANDLEOD
A5 FL& PRECEDING BIGITS

—

PULSE COUNT (3RD DIGIT) STORED IN SOR

TRANSLATION OF : DIGITS INDICATES INTRAOFFICE
CALLA TO EXPECT 4 MOKE DIGITS

CIESSED TL CCMPLETION BEFORE THE PROCLSSING
_ANOTHER <AL STARTS. EACH STEP IS COM-
ETED 1% T_%x OM SEVERAL CALLS BEFORE THE

2T STEP 5 £4ECUTED.

l
|
!
l
|
|
|
|
!
[
[
t
|
!
[
!
!
|
|
|
}
!
!
I
!
|
|
t
|
:
|
|
|
|

CONTY
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kY

|
TTH DIGIT RECOGNIZED & DIALED MNUMLEY
TRANSLATED (NTO CALLED LEN
]

LEN CONV{RIED TO LOCATION OF CALLED LINE'S BUSY~IOLE
BIT, WHICH, IF FOUND IDLE, 1S MARKED BUSY

NUED



ot i

[

1

s

INTRAOFFICE CALL

{coutinueD) C C

fDLE RINCING REGISTER (RR) SE1ZED

Lo & AUDIBLE RIKGING PATH SELECTED FROM NTWK MAP

CALLED LINE (Lc) & RINGING CIRCUIT PATH
SELECTED FROM NTWK MAP

Lo & Lo PATH SELECTED FROM NTWK AP
J

I
JOR RELEASED

1
LOAD PU5 WITH ORDERS FOR RELEASE OF CDPR, AND CONNECTION
OF AUDIBLE RINGING TO Ly RIKGIRG TO Le
]

r
TUNLOAD POB - RELEASE CDPR COMNECTION
: & MAKE COMMELIIONS OF Ly 70

AUDIBLE RINGING & Le 0 RINGING

|

RESERVE TALKING PATH FROM Lo T0 Le

é
5

Mg

e

i {

1
(P08 EXECYUT w]- SUCCESSFUL)

i
MAKE POWER TEST, COMTINUITY TEST & PRETRIP TEST

APPLY RINGIRG

TRAMSFER SUPERYISORY SCAN OF Lo TO RINGING
AUDIBLE SCAN

DO SUPERYISORY SCAN OF RINGING AUDIBLE

DO RINGING TRIP SCAN OF RINGING CIRCUIT

ANSWIR DETECTED BY RIMGIMNG TRIP SCANNER-RINGING
TRIPPED

LoAD RMGIHG‘YHP HOPPER

—
SOR & CDPR RELEASED AND PATH -
ABANDONED IR MEMORY

)
UNLOAD RINGING TRIP MOPPER

LOAD POB FOR RELEASE OF
RINGING & AUOIBLE

LOAD POB FOR TALKING CONMECTION OF LG & Le.
RELAY CONNECTION OF Lo & Leo

{
UNLOAD POB - RELEASE RINGING &
AUOIBLE

CONNECT LO 70 Lo YIA NTUK; CUT-THRY

TALKING PAIM VIA JCTR CIRCUIT RELAY OPERATION;
TRANSFER SUPERVISION TO JCTR SCANNER

[—

& TRANSFER OF SUPERVISORY SCAN .
, O

!
|
I
|
|
|
|
|
i
(
:
t
!
|
|
|
!
!
n
s
|
!
l
!
|
|
|
|
!
|
|
|
|
|
c
a
u
I
|
|
|
l
|
|
l
:
|
t
|
|
|
I
!

4
(P08 EXECUTION SUCCESSFUL)

P

MAKE THE RINGING &
AUDIBLE CIRCUITS IDLE 1M MEMORY

(CONTI1NUED)
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INTRAOFFICE CALL

SP (CONT tNUED) cc

RELEASE RINGING REGISTER

ACTIVATE SUPERVISORY SCAM 1N JCTR CIRCUIT
|

CC ®RITES I SPCS-"ACTIVATE SUPERVISORY SCAN"

TALK NG

SCAXXER DETECTS DISCONNECT

LEAD JCTR DISCONMECT HOPPER
i

1
UNLOAD JCTR DISCONNECT HOPPER

SE1ZE IDLE DISCONNECT REGISTER

LOAD POB FOR RELAY RELEASE OF JCTR CIREUIT
|

I
UNLOAD P8~ RELEASE JCTR CIRCUIT
1

Issue 2: December 1, 1970

— ——  o— o— oo o v e e ] s e - ———— e —— - . e a e e - - ——

1
¢ (P08 EXECUTION SUCCESSFUL )

ORIGINATING & TERMINATING LEN's COMVERTED TO
LIKE MEMORY ADDRESSES

Y |
WPA'TN MARKED 10LE
!

ORIGINATING & TERMINATING LINE SUPERVISORY
MEMORY B17S MARKED $DLE

DISCONNECT REGISTER RELEASED

-
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e Al Pk 5.

MACH ORDER-

'MOVE

L

RAR

RAW

RILM

" CR

BTC

PROC 231-100
INSTR FIG
MVRR 4
MVRKI 5
1.0OG 40
LOGKI 41
MVMR 7
TR 21
MVMR 6
MVMRP 8
MVRM 10
MVRM 9
f
MVRMP 11
MVDR 12
MVFF 15
MVFK 16
MVDF 19
MVDKF 20
Fa

Move reg. to regq.

Move reg. through mask
Q to K

Move logic function (of
reg. and L) to reg.

Move logic function (of

reg. and L through mask Q) .
to K ()
Move contents of indexed
memory location to regq.
Transfer to indexed memory
location

Move contents of memory
to regq.

Move contents of memory
+1 or +2 of reg.

Move contents of reg. to {,)
indexed memory location -

Move contents of reg; to
menory

Move contents of reg. to
memory +1 or +2

Move 16 bits of data to regq.
Move F/F (1-3) to F/F

fove. 9
Move F/F (1-3) to K-bit o
(00-22)

Set or reset F/F (1-5)
Set or reset K-bit (00-22)
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_LIST OF SP PROGRAM INSTRUCTIONS ARRANGED BY MACHINE ORDER (Cont.)

: PROG
MACH ORDER INSTR
j MOVE
1 € Brs MVRF
é MVPRF
A
RTSF
) RTFT
XWR EODR
: TRANSFER
E TSF ™
TSF
™ TCT ' TA
IFCU
CAT
TF . IFF
Py IFLEC
g IFFF
PT IFPT
-y
: o

Issue 2: December 1, 1970 v

FIG.

17
i8

64

65

42

22

23

24

29
62
27

28

30

31

Move reg. bit (00-22)
to F/F (1-3)

Move reg. bit (00-15
preset in P reg.) to
F/F (1-3)
Reset F/F (1-3

) if 16
of reg. are zero
A

Reset F/F {(1-2) if 23

»

of reg. are zero

Move (16 bits of & re
into reg.

bits

bits

g.)

Transfer to =zdd. in var.

field
Transfer to aZd. in v
field and set F/F (1-

Transfer to add. in v
field and increment c¢
If count does not equ
data transfer to add.
var. field

If count does not equ
address CPD and trans

If F/F equals data tr
to add. in var. field

If limit . equals count
transfer to add. in v
field

ar.
3)

are.

ounter

al
in -

al 15

fer

ansfer

ar.

If .F/F 5 is reset transfer

to add. din var. field

If no timing bits time

out transfer to add.
var. field

in



LIST OF SP PROGRAM INSTRUCTIONS ARRANGED BY MACHINE ORDER (Cont.)

MACH ORDER - INSTR FIG.
ARITHMETIC _ @
INC : ADDKF 32 Add 0 to 15 to K reg.
i bits 0-4
ADDKS 33 Add 0 to 15 to K reg.
bits 0-15
SUBKF 35 Subtract 0 to 15 from
K reg. bits 0-4 s
SUBKS 36 Subtract 0 to 15 from
K reg. bits 0-15 -
g . MVZIE 13 Zero bits 0-4 of K
! MVZKS 14 Zero bits 0-15 of K
i INR ADDR 34 Add 0, 1 or 2 to 15 bits
g of reg.
: SUBR 37 Subtract 0, 1 or 2 from
: 15 bits of regq.
Q ROTRS 38 Rotate 16 bits of Q, O
) to 8 places right
ROTRT 39 Rotate 23 bits of Q, O ,ﬂ-
! _ to 8 places right iw}
PERIPHERAL
f : Ds - SCAN 43 Contents of memory
: location to scanner
RAP SCAN ., 44 Contents of indexed
memory location to
scanner
: CPDM 47 Contents of indexed
é , . memory location to CPD <:§
! - CPDI 48 Contents of indexed
; - memory location to CPD
j . o with bit 14"
4 PO - CPDM - 46 Contents of memory
location to CPD
1 CPDP 45 Contents of F reg. (preset)
to CPD
PU 49 Contents of memory loca-
i ' tion to PU -
. PUS 50 Contents of memory loca-

tion to PU, expect answer
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1
i
|
!

| PROG
. MACH ORDER INSTR
<) PERIPHERAL
MM SLT
IFSM
- 1ISD IDS
il ’ﬁ\
& J
ISl ISA
1s2 ISB
NTK NTK
) MISCELLANEOUS
NOP NOOP
HP HOP .
LLR ' RLINK
LLS SLINK
R - DGEN
TG
TiH HUNT
INT ~ KINT
: Y CA , MISC
. ¥ .
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FIG.

51
61
52

54

56

58

63

66

70

69

73

25

11-67

ELIST OF SP PROGRAM INSTRUCTIONS ARRANGED BY MACHINE ORDER (Cont.)

Address scanner, store
answer in L and transfer
Scan for dial pulses o

Iterative directad scan-
ning for timing hits,
flashes and disconnects

Iterative supervisorv
scanning for lines and
junctors

Iterative supervisory
scanning for trunks

Unload POBS for network
and SD orders

No operation, wastes
a cycle

Store 1, 2 or 3 registers
in a hopper

rd
Insert an idle memory
block into a linked iist

Remove an idle memory
block from a linked l1list

Generate an address using
a base add. and RMO detec-
tox :

Generate an address and
transfer to it

Search a list of memory
words for a specified word

Perform a K level interrupt

Perform a specified operation
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5 s . BL/S Y,
g il e REGISTEE i a | |REGISTER CEGISTER | | [ BYS REGISTER
o Fiz-/4,FO| F13-10 | F9-7 |
o ) 7 3 o
o BI7S 8/75 8I7S
[x]
[¢]
8
B
]
=
[y
) PLEIPAHAL
EXECUTE TRANSLATOR
3 TRNSLATOR|  \réunsiaror| | Sevecroe oS
£
“
MATCH MATCH
CIRCU T crecurr
SP _ . -
BYs
.
- s
2 5 o4 32 /6 /6 36 2 ’ /6
LEADS \LEws)  wtans LE405 LEADS LEADS LEADS LE90S LEAD L£4DS
* |2 m LB L8 : CASW)
/8 C208 18 Eape
) W —_
o274 ENABLE PO PO ECHO PERIPHAL AL/ CpAL
CB(/S Vii?‘;s [p%_z! EXNLCYTE S/GNAL LDOFESS :A%S%_;f
HO/, : =55
orcE ADOR # FEOM SCANMER
Cro
MAINTENANCE “x
8uUs Signal Processor
-3 A’;"*"/’V CHECKS Communicatio® With the
2 Aé’ﬁ’ gfgﬁﬁCE Peripheral Units
" - _— P
O O S ) O
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FINISH
not
multiple multiple
maint inte maint. interrupt
or
DILA DFIP etc.
cannot un-
unwound wind ete ..l
or
unwinding HLTEST ™
not : | CJ
required H,J, or K
interrupted Hmaint-
interrupt
SXPAUD or bin
MRKAUD storage
interrupted
mult. maint, int,
single
mainte. : ’
inter- ?atnt“ t
yupt n@ ;rrup RFEFER P
Her J
audit
ECRSUM EA audit
EGBN  next
lower
call level ’
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MANUAL INTERRUPT )
MANUALLY
INITIATED |
PROGRAMS |
\——‘-———/
EA
- i ) ' _ REFERENCE
" CC MISMATCH | c¢c ravnr >
= - —> RECOG. PGM ORGANIZATION
o 231-011-101
o |- (D)
I CS ‘REREAD FAILURE >
§ : »lcs FR MTCE. PGM
. : : ORGANIZATION
a le (E) ) 231-011-102
g PS REREAD FAILURE >
- + |pg R
z
< - (F
o] U FAILURE ) >
) & Py FR
-t
ol
g er e ©)
o] LFEAK POINT INTFZRUPT ERROR -
Ok - |  ANALYSIS
53 ] NTE
% 5 MSEC CLOCK If\T-RRUPT (J) (H) RESTART EGBN
§ M E1 frea ¥ INPUT/OUTPUT
’ s 7|preoR1TY TIoOTIorol
: B INTERRUPT PG. 13-H, L TASKS
i : B . LowW SMSEC LOW PG. 15, 16-TIMETA3LE
: , € YORIORITY CTOCK PRIOR. TASK gPC:}IAgK——BOIuI‘. ap
] INT. WORK. RETURN TO
* ® INT. LP TASK
4 = ol H ON H —— FINISH
3 FOPFER FULD »|SIGNAL PROC. ¥ | E WORK. TAKE AN H
: AGAIN AS SOON AS
i DONE.
BASE (L) LEVEL .
4
: MAIN FGM FREFERENCE CLASSES -~ ABACABADABACABAEABACABADABACAE —--n
: 231-011-121 FiG. 11 1 CYCLE = lE, 2D, 4C, 8B, 15A
l INTERJECT Lﬁ CHECKED AFTER COM~-
L PLETION OF EACH
7S] TASK DONE BY & .
FIXED WORK TASK DISPENSER. IE
»| STrIncs > INTERJECT WORK
> ORDERED BITS EXISTS, IT IS
BUFFER PERFORMED .
- IMMEDIATELY.
(B)
T |Fws OBB
- (c)
rws °  oBB
| J—
o (D) -
FWS OBB
Oy BASE LEVEL
5 .. r 231-011-101 FIG. 1
: e : ! . FWS (E) oBB FOR DETAIL OF TASK
: i CLASS E o~ DISPENSERS (JCBS)
; i DONE IN ANY
H — . CLASS TASK -
‘ TASK ARTICULAR CLAS
; : . E ®| DISPENSER P y50 3 SEE Peingos o
' - CONTROL NO. 1 [ SHEETS B6 & Cl.
L. B [ PDIAGOI, Par. 1.26
: CLASS E 1.29 .
TASK -
; iy DISPENSER ! TASK LS
NC. 2 NO. 2
T v T
) - 1
lcLass E :
LAST LAST
Low TASK TASK ™~
DISPENSER
; ) RETURN TO TASK
DISPENSER IN CON-
TROL, UNLESS THERE
CHECK FOR HAS BEEN AN INTER-
INTERJECT JECT REQUEST.
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DECQODING OF WORD O OF THE "SAO2 CALL REG" MESSAGE (the State Word),

22 21 20 19 18 17 16 15 14 13 12 11 10 98 7 6 54 321 0

D
P
M

R I . s|d|L PMFI T| PT

N|] T lor

PMFIX

LI =

TZA

NSS

“
i
{

o
'
G

s|alx g :

PROGRAM TAG - Defines state register is in. If QI-1
register is on a queue (e.g., PZB gqueue) or a timing list
(e.g., 100 msec timing), notes in appropriate PF should
indicate the state associated with the PT value. a

TIMEOUT BIT - If a.l, .indicates that register has been .

active for at least 5 minutes without being idied. If N
the register is a timeout type, this is the most likely hd
reason that it was idled by the audit.

PATH MEMORY FORMAT INDEX -~ Defines thez type of network
connection associated with the register.

Typical Values:

0 - No Connection

7 - Line to Trunk

11 - Line to Line

LINKED INDEX - If a 1, indicates that several registers
were associated with a call. Word 2 of the register (the
link word) will have the starting address of the next
register associated with a call. The 1linking is circular
with the register having primary responsibility for the
call (the master register) having bit 22 of word 2 ~ 1.

o,

N
S

TIMEOUT ACTIVITY BIT - If a 1, indicates that register may

be in a transient state but that register is not lost.’
For more detailed explanation, see PD 1A012.

'NON-STEADY STATE BIT - If a 1, indicates that register 1is

in a transient state which usually doesn't Iast more than
1 minute. For more detailed explanation, sez PD 1A012.

)

REGISTER IDENTIFIER - Defines type of register. Note:
the same physical block of call store space may be used
as several types of register: , e.g., the incoming,
originating, and outpulsing registers all use the same
engineered call store register space. The register
identifiers are listed on next page. i

DISPLACED PATH MEMORY BIT - If a 1, indicates that the
path memory information, normally stored starting at word 4¢
of the register, is stored in a path memory annex register
located at the address stored in word 4 of the register
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11-75
REGISTER IDENTIFIER TABLE
DECIMAL_,‘ OCTAL* REGISTER TYPE PD/PF #
VALUE VALUE -~ '
0 000 " Special-see note. -—
; 1 004 AMA : 141
y 2 ‘010 Hotel-Motel 162
‘ 3 014 - Disconnect 134
l 4 020 Incoming 130, 132
x 5 024 Outpulsing 135
6 030 Operator 146,147,148
7 034 Originating 130, 131
8 040 Permanent-Signal 143
9 044 Regular Ringing 133
10 050- Special Ringing 133
11 054 Coin 140
12 060 Temporary Transfer 160
13 064 Conference 161
14 070 Intercept~Announcement 144
15 074 Trunk-Flashing 130
16 100 Local Test Desk 042
17 104 TLTP/STTP 040
i8 110 Trunk Maintenance 045
19 114 DDD Service Observing
20 120 S x S Incoming
21 124 MCC - Permanent Signal 143
22 130 ALIT 041
23 134 Snap 073
24 140 Reverting Call 142
25 144 Incoming Trunk Test 045
NOTE: An RI-0 and a PT-7 indentifies a register which an audit
found to be in an invalid state and thus marked in trouble.
In this case the register type is destroyed, and it is
necessary to determine the type of register by its location
in call store.
* OCTAL VALUE - Positioned as in register. (bits 21 - 17)
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FORMS :

. ESS

ESS

TABLE OF CONTENTS

SECTION 12 RECORDS - DOCUMENTS

1100 Directory Number Record Conversion
1102 . Line Equipment Record

4:1 Type Concentrator
1105 Multi-Line Hunting Group Record
1107Aa Supplementary Information Record
1200B Universal Trunk Frame Record
l200a Universal Trunk Frame Record
1201Aa Miscellaneous Trunk Frame Record
1202 Trunk Group Record
1203 Trunk Network Number Record
1204 -~ Trunk Class Code Record

1300Aa Three Digit Translations
1300B Three Digit Translations
1301 Six Digit Translations

1302a Office Charge Record

1303Aa Trunk & Service Circuit

Route Index Record

1303B Trunk & Service Circuit
" Route Index Record

1303C Trunk & Service Circuit

Route Index Record

»

1304A Rate and Route Chart

1305 Rate & Route-Pattern Record
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; : DIRECTORY NUMBER RECORD ESs 1109,
! , N CONVERSION TEL. CO: —
DFFICE coDE 2 8 4 NO. | ESS BASE CONT. GR,—
HUNDRED £2, €SS UNIT Suled Suvily FORM CODE: i,
> | LINE EQUPMENT | o CLASS INFORMATION SUPPL _ NEW
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g : H
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€SS 1102 LINE EQUIPMENT RECORD © une uNk NET__D 0 1275

(6-66) 4:1 TYPE CONCENTRATOR L.S.F., BAY _

NO. 1 ESS UNIT Sueeasushu- 584 & CONC. 002

. L.S.F., BAY & CONC. MOF. VERT. __OZ%
DIRECTORY LINE CLASS DIRECTORY LINE CLASS
3| @ NUMBER : CODE g NUMBER CODE
clé AR £l a - EINARAEAN
« PARTY | PARTY 2 9 ,; ; ; : OTHERf = | - PARTYI. PARTY 2 )52 g ; /Fq‘ g OTHER
0joo| 1{o0
o | 4630 / o |7797 v
02| 72/¢ v 02 | 5444 V/
% | 4748 J 03| 5544 v/
04 | £934 V/ 04 |
05 |F2 02 ’ Vi 05 | £549 ./
w7778 (#738) | | |V %|77/4 V]
|64 / 6265 /]
@\ 7L ' 81 94/3 V]
w7078 v w|7/73 v
10 10| 795/ /]
i T4z /
2| 4452 /| 2\ 744/ /
BlL5az /] B\ 57/4 i
B\ 4/59 \/ 14
15 1515282 8976 \
DIRECTORY NUMBER l DIRECTORY NUMBER'

SW LY PARTY 1 PARTY 2 ) SWiLV PARTY 1 PARTY 2

21w 8038 (6400 |/ 3|
| 66 bk V4 01

(2 |gorT / 2\877/ V]

N 54 /] 03|42 33 v
“98// v
el Y 5|3 550 V]

V/ wl4//7 1(8350) | |V
Ry V] 1528/ \/ _
3 08| 7994 Y
0 17C / w|4557 /
© 27 / 0| 7413 Y
] 7945 /
Lo v 12|86 /4 | V]
3G N 1314942 V4
w4778 | v 17055 v/
is 15|64 50 4564 | | | V]
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LINE EQUIPMENT RECORD

LINE LINK NET 00

(6-66) 4:1 TYPE CONCENTRATOR , L.S.F., BAY
12mt NO. 1 ESS UNIT Sucersupmy-564 sconc. BRI
jg L.S.F., BAY & CONC. MOF. verT. __ 92
. DIRECTORY LINE CLASS DIRECTORY LINE CLASS
51w NUMBER CODE 5o NUMBER CODE
; >
=W cla /
14 Filiq Zi 4 I IRE
ot PARTY 1 PARTY 2 [BEI|F OTHERY @ PARTY1 | PARTY.2 |BlEI|F OTHER
, x|8l” : 1x|8iA
0 |oo 1100
o | 2757 7 o
02 02| //40 4
03 03
04 ; 04 Pl
05 ! 05 Lo
%6 | 06 Lo
il i BN
' [ . e !
i NI 08 [
A D T
Rk 5| p//9 Y
' 5 10 Lo
i 1 :7 ’Ii'
Rk v n\Lge4s J/
iz 12
¥ - 7
- s\ oS v
14 | 14
(
15 5127172 v/ 1
""" DIRECTORY NUMBER DIRECTORY NUMBER
nv PARTY 1 PARTY 2 SWiLv PARTY 1 PARTY 2
an 3100
3 0l
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7 V4 03
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0
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: : 07
L | 1% &89 v
ol 09
| 10
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S13 13
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ESS 1135, 9-67

W.E. ORDER NO:

CTEL €O

MULTI-LINE HUNﬂNG GROUP RECORD

FORM CODE: _1 &

14

ESS UNIT

No.1 ESS

PAGE

12~

e OF

19

20 2t

o

LINE
GROUP
NUMBER

GROUP
TE (IMINAL
NUMBE R

LINE EQPT. NO
HUNTING ORDER

NET

FRAME
BAY

CONC.

SWITCH

-
-
“
-
-
-
-
~
-
-
w
-

LEVEL

DIRECTORY
NUMBER

NON-HUNTING

DIRECTORY
NUMBER

CLASS INFO.

CHART
CLASS

SUPPL
INFO.
REF

TINE
CLASS

CODE

3

EQPT FEAT.

CHART

-
>

" COLUMN

-

PAGE
ITEM

DI S

R

~3

Sl fon

L

B

2
?
2
py
22

[ LY
[

]

LV

A

£

fr: i

e

- T

2 ‘:

"< £

i

61 1

LT

[ |

4 H

i 1
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MULTI-LINE HUNTING GROUP RECORD

ESS 1108, 9-67

,:- ii{
4
]
4
ki
i

;::.

. No.1 ESS TEL €0 e
W.E ORDER K0! ey
ESS UNIT ' FORM CODE: __1 6 {j‘}
14 i} | ; -
LINE EQPT. NO. CHART SUPPL.
HUNTING ORDER CLASS INFQ. CLASS ';Eg
AL NON-HUNTING
gl =3 g SxEw DIRECTORY DIRECTORY
Ex1RES NUMBER
S| 82{8E&3 w IE - NUMBER " - el 2l Ll s
T EEEEY S ZoE<Hpepr |rear | E| 2| 2| B
=548 3 "_‘,‘ = D388 : : S 3 o =
RIS RIERIED RElY " a so0 &1 4 8% L3 ] helidl 4 M 9, T &
’ i B
. T P
3 —
| : ]
H ; 1. H
: !
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ESS 11074, 768

SUPPLEMENTARY INFORMATION RECORD

: NO. 1 ESS
TEL. CO: ESS UNIT ASINNA
BASE___ COMT. GR, ‘
FORM CODE: PAGE DO O /oF
SUPPLEMENTAL .
LIST )
DIRECTORY g
- KUMBER o & R E _ . =
) =S W = t‘.g w S
= Tm::‘f;"ésuﬁ g g g g ;:E :’E E |NF ORWMATION 2
- w
o7 Slglele
o ot/ 1218
23 o/
o/ 518445
Oz ABECIRE]
ag ZIVAR S,
27 GERACZ
or ! B4z <
oz 01/ 3_3’{3 2
o3 ; M loy/} \F335
o5 [ 4 72%3 %
{ W17 AR AV
3 L g7 75343
14 L 87 g4 5
) L S8¢i+8 74
( | (5B 44/.7'8
) 847904
{ I 1584897
! { ! Y X t ! E
o5 [ S L # T 0.0
( 20358 27/82
i L | Uidgle g4 T
( ;J‘}a EAVAr I
) L (7435827
{ BRI ATIAT
/ 1 712534 338
A" C 539272/
o é do H
o2 Lo/ 39 03
s 23 aM__oi/ i3ﬁ
o8 - FElE7 ]
B o/ L 51902177 417
3 og Sg449 /3
: o/ AT Z IVAY
! orl S 84481/
% glF# A7
o/ SBHWIsS
j o/ 5181447
s; 1
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