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PREFACE

This manual contains operation, maintenance, installation,
and checkout as well_as relevant programming considera-
tions for the CDCY™ Synchronous Communications Line

Adapter (SCLA). The manual contains SCLA programming

and operating considerations as well as data on installation,
checkout, and maintenance, including parts list and cabling
information.

The manual is intended for use by Customer Service

Engineers and presumes minimal knowledge of the 2550
Series network processor unit (formerly called host commu-

Publication

nications processor) within which the SCLAs are employed.
Preventive maintenance and fault isolation procedures to
the SCLA card level are given. Card repair is also deseribed
although system malfunctions are corrected by SCLA card
replacement and card repair on-site should be limited to
emergency conditions only.

The related publications listed below are available through

the CDC Literature Distribution Services, Minneapolis,
Minnesota.

Publication Number

2550 Series Host Communications

Processor, Site Preparation Manual 74641200
2550 Series Host Communications

Processor, Hardware Installation Manual 74700800
2551-1, 2551-2, 2552-2 Network Processor

Unit, Hardware Maintenance Manual 60472000
2551-1, 2551-2, 2552-2 Network Processor

Unit, Hardware Reference Manual 50472800
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GENERAL DESCRIPTION ' 1

INTRODUCTION

This section describes the physical and functional character-
isties of the - synchronous communications line adapter
(SCLA).

The SCLA is a synchronous data conversion and control
device which provides for the connection of synchronous
communications facilities to a network processor -unit
(NPU). The SCLA consists of three functional sections:
input, output, and modem interface. The input section
receives serial data from the communications line and
converts it to parallel format for input to the communica-
tions processor. The input section also monitors the data
transfer process and communications facility (via the
modem interface section) and reports status to the commu-
nications processor. .

The output section converts parallel data output from the
communications processor to serial form for transmission to
the communications line. The output section also accepts
commands from the communications processor, which are
used to control the data transfer process and communica~
tions facility. The modem interface section contains
circuits that convert the electrical interface signals re-
quired by the communications facility (Data Set or modem)
to levels compatible with the internal SCLA logic.

Three models of the SCLA are described in this manual: the
DU138-A, DU139-A and DU140-A. They differ basically in
the type of communiecations faecility interface provided.

DU138-A SCLA - contains interface circuits compatible
with EIA Standard RS232C or CCITT Recommendation V.24.
It operates with voice-grade channel modems compatible
with AT&T 201, 203, 208, and 209 Data Sets at speeds up to
20,000 bits per second (bps).

DU139-A SCLA - provides a current switching mode
interface compatible with AT&T 301B and 303 Data Sets
(wideband) at speeds up to 50,000 bps.

DU140-A SCLA - contains interface circuits compatible
with CCITT Recommendation V.35 at speeds up to 56,000
bps. It can be used to interface with the AT&T Digital Data
System for 56,000 bps service.

The descriptions and procedures in this manual apply to all
three models of the SCLA except where the differences are
specifically delineated.

PHYSICAL DESCRIPTION

An SCLA card consists of integrated circuits and compo-
nents mounted on a printed wiring assembly (circuit card), as
shown in figure 1-1. Two complete, identical SCLA circuits
are contained on a card. The rear edge of the card contains
two 102-contact tab connectors, extending the full length of
the card. When the card is inserted in its card cage, these
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tab connectors engage the cage backpanel to provide signal
paths between the SCLA and its interfacing element in the
multiplexing subsystem, the loop multiplexer.

The card is reinforced and protected with a metal frame
whieh is riveted to the card. The front surface (card handle)
provides an accessible mounting surface for switches,
indicators, and cable connectors. The card handle when
installed forms a cover to assure that cooling air is
contained within the card cage. Two plastic ejectors on the
handle facilitate removal of the card.

Two pairs of hexadecimal switches permit address selection
of each SCLA and four signal indicators show when signals
are passing through the SCLA. Two 25-pin connectors on
the card handle provide the connection for SCLA-to-
terminal/modem signal cables. Two toggle switches permit
enabling/disabling of each SCLA (SCLA1l and SCLA2) on a
card.

All SCLA cards are installed in a CLA and loop multiplexer
card cage assembly which also contains either one or two
loop multiplexer circuit cards, as shown in figure 1-2. The
card cage assembly provides 16 positions (card slots) for
communications line adapters; an SCLA may reside in any
position. A loop multiplexer can connect a maximum of 32
communications lines.

Figure 1-3 shows the location of the card cage in an NPU
system cabinet.

SCLA CHARACTERISTICS

A summary of the physical specifications for the SCLA are
given in table 1-1. Nonoperating environmental require-
ments for the SCLA are given in table 1-2, and operating
environmental requirements are listed in table 1-3.

TABLE 1-1. PHYSICAL CHARACTERISTICS

Characteristies Valﬁe
Dimensions
Length 14.6 inches (371 mm)
Width 11 inches (279 mm)
Thickness
With ecard handle 0.9 inches (23 mm)
Card only 0.063 inches (1.6 mm)
Weight 1.6 pounds (0.73 kg)

Power Requirements
Consumption
Logic voltages

13.6 watts

+5.0 £0.25 volts de, 2.00 amp
+12.0 +0.50 volts de, 0.15 amp
-12.0 +0.50 volts de, 0.15 amp
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1-2

TAB
CONNECTORS

. FRAME
STIFFENER

EJECTOR

CLA1
SWITCH

ADDRESS
SWITCHES

\ MODEM
INDICATORS

25-PIN
CONNECTOR

CLA2
ENABLE/DISABLE

SWITCH

)/ EJECTOR

Figure 1-1. SCLA Circuit Card

ENABLE/DISABLE
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MODEM
CABLES 3

SCLA
CARD

RESERVED FOR
SECONDARY LOOP
MULTIPLEXER CARD

CLA AND
LOOP MULTIPLEXER

CARD CAGE
ASSEMBLY

Figure 1-2. SCLA Card Placement

UP TO 16
CLA CARDS
PRIMARY
LOOP MULTIPLEXER
CARD
TABLE 1-2. NONOPERATING ENVIRONMENTAL

REQUIREMENTS

TABLE 1-3.

Parameter Requirement

Altitude 1000 feet (305m) below sea level to
15,000 feet (4575 m) above sea
level

Temperature -30°F to +150°F (-37°C to +66"C)

Thermal Shock

Humidity
Shock

Vibration

+80°F to -30°F (+27°C to -37°C)

+80°F to +150°F (+27°C to +66°C)
(rate of change not to exceed 20°F
[12°C] per hour)

5% to 95% (no condensation)

18 impacts of 5g +10% for a duration
of 11 #1 ms, with maximum g oceur-
ring at 5.5 ms. Three impacts in
each direction along three major
axes

Peak displacement +0.005 inch at 5
to 60 Hz; acceleration of 2g at 60
to 500 Hz; as packed for shipment

OPERATING ENVIRONMENTAL
REQUIREMENTS
Parameter Requirement
Altitude 1000 feet (305m) below sea level to
6000 feet (1830 m) above sea level
Temperature Recommended: +72°F (+22°C)
(ambient temperature for 2550 system)
Humidity Continuous operation at 90% relative
humidity and 104°F (40°C). No oper-
ational condensation requirements,
Excursion rate: not to exceed 10%
per hour
Particulate Range 3
Contamination
Caustic Not allowed
Chemical
Environment

74700700 C
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Figure 1-3. CLA and LM Card Cage Location in System Cabinet

SYSTEM APPLICATIONS

A sample system application is shown in figure 1-4, which is
for illustrative purposes only; it does not necessarily
represent an actual configuration.

The loop multiplexer, multiplex loop, multiplex loop inter-
face adapter, and one or more CLAs make up the multi-
plexing subsystem. The multiplexing subsystem hardware
elements function as follows:

- Communications line adapters (CLAs) provide data
conversion and control between the loop multiplexer

and communications lines that are connected to the
customer-supplied terminals or modems.

The loop multiplexer provides a multiplexed path
between a group of CLAs and the multiplex loop.

The multiplex loop interconnects several loop multi-
plexers and the processor.

The multiplex loop interface adapter (MLIA) provides

the hardware interface between the multiplex loop and
the communications processor.

74700700 C



HOST COMPUTER

CHANNEL ]

COUPLER
COMMUNICATIONS
PROCESSOR MEMORY
TEX [OOP
INTERFACE_ADAPTER
— CLAs COMMUNICATIONS FACILITIES
‘ 208A DS 48 KBPS o REMOTE SYNC TERM.
1| sync 20 KBPS » VIA PRIVATE LINE
A b— [ 0abs |—= {5 REMOTE SYNC
48 KBP TERMINAL VIA
SYNC {zoss 05} ELEBS SWITCHED NETWORK
2
CLA | T358—2 TRANS F$5{358-2 TRANS}—— ?;:::MN AL
40.8 KBPS .
Loop 3| STNC 303 DS i WIDEBAND
 40.8 KBPS
wx | A —{sesos ] g ) CHANNELS
56 KBPS
4 SYNC csu o [ DIGITAL DATA
56_KBPS -
CLA 550 T csu ¢ SYSTEM — 56 KBPS
[ ]
[ J
o
: 103€ DS . 300 B8PS o REMOTE ASYNC
ASYNC .
16| “oia 1200 KBPS oo TERMINAL VIA
MULTIPLEX — 202 05 } 1 SWITCHED NETWORK
Loop
.| svwe LOCALLY SITUATED
CLA SYNC TERMINALS
2
ABBREVIATIONS:
ASYNC - ASYNCHRONOUS
DS - DATA SET
CLE Loop . TRANS - TRANSCEIVER
MUX o SYNC - SYNCHRONOUS
DSU — DATA SERVICE UNIT
° csu — CHANNEL SERVICE UNIT
CLE — COMMUNICATIONS LINE EXPANSION
° CcLA — COMMUNICATIONS LINE ADAPTER
o TERM.  — TERMINAL
TLC - TELEGRAPHIC LOOP CONVERTER
— LC
6| Asvnc 362-1 TLC 5 TTY
CLA —{ 362-1 TLC } $ TTY
I

Figure 1-4, Typical CLA Application

Figure 1-4 also illustrates the use of a communications line
expansion (CLE) unit. When more than 16 CLA cards are
required or the number of communications lines exceeds 32,
a CLE may be used. A second CLE is used for expansion
beyond 32 cards or 64 lines, and a third CLE for expansion to
64 and 128 lines, respectively. Note that figure 1-4 also
indicates use of an asynchronous CLA which is not treated in
this manual.

Each CLE consists of a loop multiplexer and required power
and cooling assemblies.
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FEATURES

HALF- AND FULL-DUPLEX OPERATION

The SCLA can be operated in either the half- or full-duplex
mode. A request-to-send function is under program control.
For half-duplex operation, it cah be turned on or off
independent of other SCLA commands to switeh the modem
between transmit and receive modes. Also, the input
section can be disabled while in transmit mode to avoid
receiving back what is being sent. For full-duplex operation,
request-to-send (program-controlled) is generally left on and
the input section continuously enabled.
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CODE LENGTHS

The SCLA can receive or transmit 5-, 6-, 7-, or 8-bit
characters. A parity bit may also be added. The character
length is selected by program command.

CHARACTER SYNCHRONIZATION

At the beginning of each incoming transmission, the SCLA
acquires character synchronization by seanning the serial
data stream for a bit pattern equal to the synchromzatlon
code (character). The synchronization character is specified
by program command.

CHARACTER PARITY GENERATION/DETECTION

As a software option, the SCLA can be commanded to check
input for and generate output with odd or even or without
character parity. When a character is received with
incorreet parity, parity error status is sent to the processor
coincident with the character.

AUTOMATIC ANSWERING

The SCLA may be used with modems capable of automatic
answering Upon receipt of a call, the local modem sends a
ring indicator signal to the SCLA, which in turn reports ring
indicator status to the processor. If the software previously
activated the data terminal ready (DTR) s1gnal the modem
answers the call after one ring. If DTR is not on, the
modem does not answer the call until the software issues a
command to turn on DTR. Thus, the software may
precondition DTR on and calls are answered when received,
or DTR can be left off and the software decides, upon
receipt of ring indicator status, whether to answer the call
or not.

SIGNALING RATE TIMING SOURCE

Normally, the loeal modem provides the timing source (clock
51gnals) for SCLA serial data transfer. - For -modems
requiring an external clock source, or for local terminals
connected directly to the SCLA without modems, three
different clock rates are available at the ecard .handle
(modem) eonnector. These rates are 2.4, 4.8, and 9.6 kHz.

DATA TRANSFER OVERRUN AND UNDERRUN

The SCLA generates data transfer overrun status signal if it
assembles a new character before a previously assembled
character has been transferred to the processor. Because
the SCLA is of the synchronous type, contiguous characters
must be available during transmission in order to maintain
character synchronization. If contiguous characters are not
available (an underrun condition), the transmit data line is
set to a marking condition and next character not available
(NCNA) status signal informs the processor of this condition.

INTERNAL LOOPBACK TEST

On-line maintenance and checkout of the  SCLA can be
.performed by use of an internal loopback test feature. When
the SCLA receives a loop internal test (LIT) command from
the processor, data from the output section is routed
directly to the input section rather than to the modem.
Also, modem control signal lines (e.g., request to send) are
routed back to appropriate modem status lines (e.g., clear to
send). The internal loopback test mode allows testing of all

1-6

SCLA sections except the level conversion circuits in the
modem interface section.

MODEM INTERFACE

Three different types of modem interfaces are provided by
the three models of the SCLA. In addition to the normal
data and clock signals, a number of modem control signals
are accommodated. These control signals vary among the
three SCLA models.

The DU138-A SCLA is designed for compatibility with EIA
Standard RS232C or CCITT Recommendation V.24 sxgnals
and prov1des the following signal interfaces:

‘Request to send

Clear to send

Data set ready

Receive line signal detector
New syne

Quality monitor

Data terminal ready

Signal quality detector
Ring indicator

External transmit clock

The DU139-A SCLA provides a current switching mode
capability compatible with AT&T 301B and 303 Data Sets.
The interface signals with these Data Sets are:

Request to send

Local test

Clear to send

Data carrier detector
Data terminal ready
Ring indicator

Data set ready
External transmit clock

The DU140A SCLA is compatible with CCITT V.35 signals
and interfaces the following signals:

Request to send

Ready for sending (Clear to send)

Data set ready

Data channel receive line signal detector
Local test (CCITT V.28)

External transmit clock (non-CCITT V.35)
Ring indicator (CCITT V.28)

Data terminal ready (CCITT V.28)

FUNCTIONAL DESCRIPTION

OPERATIONAL CONCEPT

The SCLA is a functional element of a demand-driven loop
multiplexing subsystem. Figure 1-4 shows the interrelation-
ship of the other functional elements of the subsystem.

The multiplex loop gathers input data and status from, and
distributes output data and control to, many communications
line adapters (CLAs). CLAs gain access to the multiplex
loop through a loop multiplexer (LM). The loop multiplexer
allows a group of CLAs to access the multiplex loop through
a single attachment point. The LM is essentially a passive
device.

Both ends of the multiplex loop terminate at the multiplex
loop interface adapter (MLIA), a control unit attached to the
processor's input/output and direct memory access channels.
The MLIA controls the operation of the multiplex loop and

74700700 C



transfers data and supervision between the loop and the
processor. For more detailed information on the operation
of the multiplexing subsystem, refer to the NPU hardware
reference manual.

The SCLA assembles data characters in its input section and
disassembles them in its output section. On input, it
converts serial data to parallel data, assembling the serial
data at the signaling rate of the communications facility and
transferring the data to the LM. On output, the SCLA
functions as a parallel to serial converter, receiving the data
characters from the LM and outputting them serially at the
signaling rate of the communications faecility. The data
paths of the SCLA are shown in figure 1-5.

INPUT SECTION

The input section of the SCLA receives serial data and
monitors control signals from the modem, then passes this
information on to the processor via the LM. Figure 1-6 is a
diagram of the input functions. The SCLA informs the LM
that it requires data (output data demand), has data, or has
status via the input available (IAV) signal. This signal is not
activated unless the SCLA is commanded to receive or
transmit data or report status. The SCLA is selected by the
input select signal (SELI) from the LM. This enables the
SCLA to load 11 bits of information (loop cell) on the input
bus with each input-strobe signal. The first three bits are
defined as cell format codes and determine whether the
remaining eight bits of information are address, data, or
supervision. The first byte of information is always the
SCLA address, which must be identical to the settings of the
address switches on the SCLA card handle.

If the SCLA has data ready for the LM, the data is reported
as the next byte of information after the address. Once
data transmission starts, character assembly continues, one
in each character time, until the SCLA is commanded to
stop assembling characters.

If the SCLA also has status information to report, the next
two bytes of information will' be status cells., During the
last cell the input end (IEN) signal to the LM is activated,
thereby directing the LM to terminate the selection.

If the SCLA has only status.information ready, only two
supervision cells are provided. During the second cell, the
“IEN signal to the LM is activated, thereby directing the LM
to terminate the selection.

If the SCLA has no status or data to report but has output
data demand, it sets the output data demand (ODD) flag in
the address byte. The IEN line is then activated during the
address byte, and the selection is terminated.

The SCLA is allowed to transfer data to the processor if the
input on (ION) command becomes active. The SCLA
monitors the receive data (RD) line for a bit pattern that is
identical to the synchronization character for which it is
programmed. When a mateh oceurs, the SCLA becomes
character-synchronized with the receive data line. In the
center of the last bit of the following character, the
received character is transferred to the receiver holding
register. The input available (IAV) signal is then set to a
logical 1, informing the LM that a character is available.
This character is,transferred to the LM when the SCLA
input section is selected. Also at this time, parity error or
data transfer overrun status is updated.

The SCLA uses three methods of error checking to detect
the lack of integrity of incoming data and to guarantee that
no data is lost or transferred in error without a report being
made to the processor. The three error detection functions
are:

74700700 C

- Input loop error (ILE)
- Data transfer overrun (DTO)
- Parity error (PE)

Input Loop Error

The LM informs the SCLA when an error occurs on the input
loop while the SCLA is using the loop. The SCLA reports
the condition to the LM by sending an input loop error (ILE)
status signal.

Data Transfer Overrun

When assembling characters, the SCLA holds the previously
assembled data character in the receiver holding register
until the next data character is assembled. If the LM has
not accessed the character in the receiver holding register

by the time a new character is assembled, the SCLA erases

the previous character, sets the new character into the
register, issues an input available signal, and sets the data
transfer overrun bit to one in the status buffer. The SCLA
input does not store more:than one data character.

. NOTE

A data transfer overrun occurs and a DTO
status is generated when the first character is
not aceessed 700 nanoseconds plus one-half of
a bit time before the end of the next
character.

Parity Error Status

By eommand from the processor, the SCLA can be instrue-
ted to check for either even or odd character parity or to
ignore character parity. Upon detection of a character
parity error, input available to the LM is set, and the parity
error status bit is set to a 1 in the status buffer. The SCLA
always transfers an included parity bit to the LM for
characters containing five to eight bits. The parity bit is
not transferred for codes containing nine bits.

OUTPUT SECTION

" The SCLA output section receives parallel data from the LM

and transfers the data in serial fashion to a modem at the
signaling rate of the modem or at a rate determined by an
internal timing source. Figure 1-7 is a functional diagram of
the output process.

If the processor is ready to output data, it sends the output
on command to the SCLA. When the SCLA is ready to
accept a character for output, it sets the output data
demand status signal. This causes input available to be set.
Then the ODD bit in the SCLA address is presented to the
LM when the input section is selected.

The output section of the SCLA is presented with an address
and a select signal. If the address corresponds to the setting
of its address switches, the SCLA recognizes commands
and/or data received at the output bus.

Commands consist of the appropriate format bits and eight
bits of information. When the SCLA receives a command, it
is loaded into the command register. Commands are used to
determine word length, parity selection, and the state of the
modem control lines. These commands are deseribed in
detail in Section 2.

Data consists of the appropriate format bits and eight bits
of information. When data is received during the output

1-7



weaJei(] oolg 491dBPY dUIT SUOIIBIIUNWWOD) SNOUOIYOUAS “G-T 2anS1 g

FPUEE 24944 O S200wWS

- 704.LNOO} XOW [
- oouxap | ¢ NOISIA 1ndLno N e
e — “H3dNS SL1g L1 J
ONASN 1ndinol . A
—51al ] su3aaua
w3aaow —_—— e o o — — — 21901 380418
T 4 _ 31VIS 55
< . | *1  1indino
v.ivas _ H3LHYIANOD 21901 \ 193738
¢—————— VIy3s-oL |e ~ouinoo
_ -13711vevd _
| dIHD 1S LIWSNVHL .
fem e e e e o —— NOIL
v43N3ID
—— . ——— — — — ssayaav
¢ ﬁ diHD 1S7 H3AIFOIY
| | ¥3Lu3anod |
a 21901
vivas | »| 13MIvivd e
1 | | -or-wwiuas TOHINGD 1T _
S19 21901 “Saou1s
usal”l N 31vis ~ T
o SH3AI3D LNdNI P
aoa -3y 103713S
wo T w3aow
108" | |
! N3l
¥os
P P
Qaos XnW T ITE]
sL1g il
4/1 W3QOW — ONISS300Hd HILOVHVHD /1 XOW dOO1

1ndino

=0oX

- 00a

LNdNI

74700700 C

1-8



74700700 C

IMXMEVYV—=-rC2 900r

OATAf pata
(8) STORAGE

-
}

INPUT LOOP ERROR

<

ERROR
DETECTION

STATUS
o STATUS

STORAGE

.—‘_\ —

INPUT END

T

MODEM
MONITOR

INPUT AVAIL

¥

ANTERFACE

\CONTROL

IO3 FORMAT CELL

~

SELECT IN

STROBE

—_—r—

SELECT
INPUT

ADDRESS

T ——

@ ADDRESS CODE

| BUSSED SIGNALS

Figure 1-6. Input Function Flow Diagram

ouT

CHAR.
ASSEMBLY

TDATA

{INTERNAL

LOOPBACK
SCT TEST)

COMMANDS

= INPUT/OUTPUT
INTERCONNECT

2mODOo=

1-9



OUTPUT DATA
DEMAND (ODD)
TDATA
DATA DATA oOFeACK
CHARACTER LOOPBACK
O STORAGE cTs TIMING TEST)
L
(o]
9 SELECT
STROBE v
'6‘ ADDRESS ®) M
L SERIAL 0o
r FORMAT DATA D
0 SELECT CLEAR SHIFT s.
t OUTPUT ERROR '
E \/oLE
X A NCNA
€ ADDRESS
R INTERNAL
LOOPBACK
TEST
SUPERVISION COMMAND MODEM o/
LOGIC LOGIC 4
9.6 KHz CLOCK
%7‘
<t -,
COMMANDS

A= INPUT/OQUTPUT INTERCONNECT

Figure 1-7. Output Function Flow Diagram

select cycle, the information bits are loaded into the -
transmitter holding register by the output strobe signal. The
charaecter is then loaded into the transmitter shift register if
the clear to send signal is active from the modem. The data
is then shifted out serially on the transmit data line. Upon
initiating serial data transmission, an output data demand
flag is sent to the processor via the input section of the
SCLA. This signal notifies the processor that the transmit-
ter holding register is ready for the next character.

The SCLA uses two methods of error checking to ensure that
no data is lost or transferred in error without a report being
made to the processor. These two techniques involve
recognition of data transfer underrun and output loop error
conditions.

Data Transfer Underrun

While transmitting a message, the SCLA must be supplied
characters fast enough to keep the characters contiguous, If
characters are not supplied in time to maintain contiguous
timing, the SCLA sends a character time of marking (logical
1) condition, and posts next character not available (NCNA)
status for the software.

Output Loop Error

The LM informs the SCLA when an error occurs on the
output loop while the SCLA is using the loop. The SCLA
reports this condition to the software by sending output loop
error status. Information received from the line frame is
processed normally.

MODEM INTERFACE SECTION

The modem interface section of the SCLA provides the level
conversion logic to make the SCLA compatible with the
signal levels of the modem. This section of the SCLA also
monitors the modem status lines for a change of condition:
either a logical 1-to-0 or 0-to-1 transition. When a change
occeurs, status is reported to the processor.

There are, however, two exceptions to this procedure. First,
a change in the clear to send line does not activate a status
report; and second, a ring indicator status change only
triggers a status report on a logical 1-to-0 transition.
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OPERATION | : 2

This section provides information on control set-up and
operation of the SCLAs as well as program control. The
format of address, data, status and command {supervision)
characters flowing through or utilized by the SCLA is
treated, and descriptions of the various status and command
bits in the characters are included.

CONTROLS AND INDICATORS

The controls and indicators consist of four light-emitting
diode (LED) indicators, two thumbwheel address switches
and an enable/disable toggle switch for each SCLA. Each
address switch has a total of 16 different positions (hexa-
decimal); thus each pair of switches ean be set to a total of
256 (16 times 16) different settings.. The numerals 0 thru 9
and the letters A thru F are used to display the 16 possible
settings for each switch. The upper thumbwheel switeh in
each pair represents the most significant digit. Refer to
appendix B for hexadecimal conversion data.

Functionally, the address switch settings are encoded as an
8-bit binary address. Each CLA in the user's system must be
set to a unique address by means of the address switches.
The communications processor receives data from or trans-
mits data to an SCLA based on the setting of its address
switehes; this routing of data is independent of the location
of an SCLA card in the CLA and loop multiplexer card cage.

The CLA1 and CLA2 enable/disable switches, when in the
OFF position, disable the associated SCLA. This effectively
cuts off all input from the SCLA to the processor. The
switches should be at OFF while address switches are
changed if the card is plugged in and the system is
operating. The switches are set to the ON position only
after the card has been inserted and the proper address
selected. The names and functions of all SCLA switches and
indicators are listed in table 2-1. The switches and
indicators are shown in figure 2-1.

OPERATING PROCEDURES

Operation of the SCLA is automatic, and no operator action
is required.

PROGRAMMING CONSIDERATIONS

The following programming reference information for the
SCLA does not contain specific procedures for eonstructing
an actual program. To prepare a program to control the
SCLA requires detailed knowledge of the operation of the
other multiplexing subsystem elements: the multiplex loop
interface adapter, multiplex loop, and loop multiplexer. The
information required may be found in the NPU hardware
reference manual. '

MULTIPLEXING SUBSYSTEM

The processor communicates with a CLA via the multiplex
loop. The multiplex loop consists of two independent loops:
the input loop and the output loop. The input loop carries
output data demands, input data, and supervision (status)
from the CLA to the processor. The output loop ecarries
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Figure 2-1. Controls and Indicators

output data and supervision (commands) from the processor
to the CLA.

" Information is transferred serially by bit on the loops. Loop

cell structure is shown in figure 2-2. Every twelfth bit is a
cell frame marker that defines a 12-bit loop cell. The cell
frame marker is followed by a cell identification field (3
bits), which defines the contents of the remaining field (8
bits) of the cell. The loop multiplexer receives information
from the output loop and presents the cells in parallel form
to the CLA (an 11-bit interface is used; the cell frame
marker bit is deleted). Similarly, the CLA transfers cells
(11 bits) to the loop multiplexer which presents them serially
(and adds the cell frame marker bit) to the input loop.

2-1



TABLE 2-1. SWITCHES AND INDICATORS -

Name Display/Status Funetion
Address switches Two hexadecimal digits Designation of SCLA address; setting displayedin
hexadecimal code (00 to FF). Top switch is most sig-
nificant digit; bottom switeh is least significant digit.
CLA (1 or 2)/OFF switches OFF/on Logical disconnection of each SCLA
Modem indicator SD Blinking/off Blinking, indicates SCLA sending data to modem
Modem indicator RD Blinking/off Blinking, indicates SCLA receiving data from modem
Modem indicator RTS Lighted/off Lighted, indicates request-to-send from SCLA is active
Modem indicator DCD Lighted/off Lighted, indicates data-carrier-dete¢t from modem
is active
Loop Cell Loop Cell ) SCLA CRC .l
- -~  — Address | Character!
X|YYY 8 Bits X1YYY 8 Bits 5 — e
e ——— SCLA | Input CRC =
l l Cell Information Address | Data (.:.E?E?.Eef_l
L Cell Identification -
SCLA |Input | Status | Status | CRC
Cell Frame Marker Address | Data | Word 1] Word 2 ChamcterJI
< Direection of Flow -

Figure 2-2. Loop Cell Framing Structure

A line frame is a group of contiguous loop cells related to a
particular CLA. The first cell of a line frame contains the
address of the CLA, and the last cell of the frame contains a
eyclic redundancy check (CRC) character. On the input
loop, the address cell also carries the output data demand
(ODD) signal bit. Other cells within the frame may contain
data and/or supervision (status or ecommands). All cells are
passed unmodified between the multiplex loop and the CLA,
except the check character which is removed from the
output loop and added to the input loop by the loop
multiplexer,

LINE FRAME FORMATS

The line frame format as compiled by the SCLA for transfer
to the LM input loop and processor is shown in generalized
form in figure 2-3. The SCLA address cell is always present
and may contain an active output data demand bit. The data
cell may appear next and contains input data. Two
supervision cells may also follow and contain status word 1
and status word 2. 1If any status is to be reported, both
status words always appear. The CRC character is added by
the loop multiplexer and does not concern the SCLA.

The generalized line frame format presented to the SCLA by
the multiplex output loop is depicted in figure 2-4. The
SCLA address cell is always present. Either the data cell or
command words may appear next. The data cell contains
output data. One to four supervision cells may appear and
contain command words 1, 2, 3 and 4. Allowable combina-
tions of command words are: none; 1; 1 and 2; 1, 2 and 3; or
1, 2, 3 and 4. The CRC character is removed by the loop
multiplexer before being transferred to the SCLA.

2-2

oS |

SCLA {Status | Status CRC

Address [Word 1 | Word 2 | Character

—_————d

Figure 2-3. Input Loop Cell, Line Frame Format

SCLA |output | CRC |
Address | Data Cllgr_a_c'gr_l
SCLA | Output | Command | Command - _éR—C—
Address | Data Word 1 Word 2 Character
' === 1
SCLA CRC
Address Command Words 1, 2, 3/21' 4 Charactez_:

7

Figure 2-4. Output Loop Cell, Line Frame Format

CELL AND WORD FORMATS

The formats of the various word types used within the SCLA
are presented in table 2-2. Processor word and loop
multiplexer (LM) bit position identifications are shown in the
table. These are for reference only and are of no real
concern to the SCLA. Within the LM and processor, each
word consists of 12 bits. As noted earlier, however, bit
position 0 of the LM is a cell frame marker used for loop
timing. This bit is not employed within the SCLA as noted
by the Xs in the table.

The rightmost eight bits (I1 thru I8) of ‘the LM cell contain
information while the leftmost three bits (F1 thru F3)
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TABLE 2-2. CELL FRAME FORMATS

Word/Field Type Bit Position Flow
Processor Word 11| 10 9 8 7 6 5 4 3 2 1 0
LM Cell 0 1 2 3 4 5 6 7 8 9 10 11
Information Field X n 12 13 14 I5 16 17 18
Identification Field X F1| F2 | F3
Address ID Field X 1 1 1 - Address - LM = SCLA
Data ID Field X 1 0 0 |- Data | LM = = SCLA
Status ID Field X 1 0 1 Status SCLA LM
Command ID Field X 1 0 1 }-————— Command LM SCLA
tThis bit is the output data demand during an address transfer to the LM (see text).

contain a code defining the type of information included in
I1 thru I8. The codes utilized are shown in the table and
designate the information as the SCLA address, data, an
SCLA status report to the processor, or a command from the
processor. Each of these are discussed in the following
paragraphs.

Address Cell

Each SCLA is designated by a different 8-bit binary address
as set by the hexadecimal address switches on the SCLA
panel. Thus, when data, input supervision, or output data
demand signals are presented to the loop multiplexer from
the SCLA, the first operation of the SCLA is to present its
particular address.

Data or output supervision presented to the SCLA from the
LM is preceded by an address. The SCLA compares this
address with the internally preset address. If the two agree,
the SCLA accepts the data or supervision. The addressing
code format is shown in table 2-2.

In table 2-3 bit position IF3 is the output data demand bit in
the address code. When the address is presented to the LM
from the SCLA, the bit is a logical 1 if an ODD is present
and is a logical 0 if no ODD is present. This bit must be a
logical 1 in an output loop address cell (OF3).

Address position Al is the most significant bit and A8 is the
least significant bit in the binary coded address.

Data Cell

The data cell transfers information into or out of the SCLA
via the loop multiplexer. The data cell format is presented
in table 2-4. Bit D1 is always the first bit received from or
transmitted to the modem by the SCLA.

Supervision Cell

The supervision cell on output gives information to the
SCLA in the form of commands. On input this cell gives
information to the processor in the form of status words
from the SCLA.

STATUS WORDS

Most status changes, error conditions, or a status request
command cause status to be reported, and two characters
are sent to the processor. The status word 1 and status word
2 formats are shown in tables 2-5 and 2-6, respectively. In
both tables a logical 1 indicates that the associated modem
signal or status condition is active (on), and a logieal 0
indicates that the condition is not active (off). '

COMMAND WORDS

The command cells are instruction commands from the
processor in the form of command word 1, command word 2,

TABLE 2-3. ADDRESS CELL FORMAT

Loop Cell Bit Position
B0 Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 | Bl1
LM to SCLA interface ~OF1| OF2 | OF3 |IO1 | IO2 | 103 | 104 | 105 | 106 | 107 | IO8 .
SCLA to LM interface IF1 | IF2 [IF3 | 12 13 14 115 116 17 118
Bit content 1 1 0/1 } A1 | A2 | A3 A4 | A5 | A6 A7 A8

Notes: OF - Output format
10 - Information output
IF - Information format
II- Information input
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TABLE 2-4. DATA CELL FORMAT

Loop Cell Bit Position

B0 B1 B2 B3 B4 B5 Bé6 B7 B8 | BY B10 | B11
LM to SCLA inierface OF1| OF2 | OF3 | 101 | 102 | IO3 | 104 | 105 | 106 | 107 | IO8
SCLA to LM interface ‘ IF1 | IF2 | IF3 |11 2 n3 4 115 116 n7 | 1£]
8- .or 9—-bit1L character 1 0 0 D8 D7 D6 D5 D4 D3 D2 D1
7-bit character 1 0 0 0 D7 Dé D5 | D4 D3 D2 D1
6-bit charaetér 1 0 0 0 0 D6 D5 D4 D3 D2 D1
5-bit character 1 0 0 0 0 0 D5 D4 D3 D2 D1

tFor a 9-bit character the additional bit is a parity check bit. This is handled internally and does not appear
at the SCLA/LM interface; consequently, only eight bits are shown in this table.

TABLE 2-5. STATUS WORD 1 FORMAT

Loop Cell Bit Position

BO B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11

SCLA to LM interface IF1 IF2 IF3 m 12 113 114 115 116 m 8

Bit content 1 0 1 CTS | DSR | DCD | RI QM.r ‘SQD‘r ILE OLE

DCD

RI-

QM -

ILE -

CTS - Clear to send. This status bit indicates the state of the modem clear to send signal. Active condition indicates the

modem is ready to accept data from the SCLA. It must be active to enable data output from the CLA, If this signal
_.changes from a logical 1 to a logical 0 during character output, the current character is completed and the transmit
data line is set to marking. A change of state of this signal does not cause status to be reported.

DSR - Data set ready. This status bit indicates the state of the modem data set ready signal. Active condition indicates that

power is applied to the modem and that it is connected to the communications line. Any change of state of this signal
causes status to be reported.

- Data carrier detect. This status bit indicates the state of the modem receive line signal detector signal. Active
condition indicates that a carrier signal is being received by the modem. Any change of state of this signal causes
status to be reported. (For the DU139-A SCLA connected to an AT&T 303 Wideband Data Station, this status signal
is called AGC Lock.)

Ring indieator. This status bit is set and status reported each time the modem ring indicator signal goes from an on
state to an off state. This indicates that the modem is receiving an incoming call from a remote station. The status
bit is reset when the status words are sent to the processor.

Quality monitor. This status bit indicates the state of the quality monitor modem signal. Off or 0 condition indicates
that the adaptive equalizer in the modem receiver is reset or retraining itself automatically due to poor error
performance. Any data received has a "high" probability of error. When on or 1, the automatie equalizer is in its
normal trained mode and received data should have a "low" probability of error. Any change of state of this signal '
causes status to be reported. :

SQD - Signal quality detector. This status bit indicates the state of the modem signal quality detector, It functions similarly

to DCD but provides a fast responding indication of the presence (1) or absence (0) of a data carrier signal from the
remote station. Any change of state of this signal causes status to be reported.

Input loop error. When set to a 1, the bit indicates that the LM has detected a loop error while the SCLA was using
the input loop. This status-is reset when the status words are sent to the processor.

OLE - Output loop error. When set to a 1, this bit indicates that the LM has detected a loop error while the SCLA was using

the output loop. This status is reset when the status words are sent to the processor.

.I,

DU138-A SCLA only; a logical 0 appears in these positions for DU139-A and DU140-A SCLAs.

2-4
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TABLE 2-6. STATUS WORD 2 FORMAT

Loop Cell Bit Position

B0 Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 | B11
SCLA to LM interface IF1 | IF2 | IF3 | Il 112 3 114 15 16 I 118
Bit content 1 0 1 PES | DTO | 0 NCNA 0 0 0 0

PES - Parity error status. This status is generated when the SCLA has been instructed to check for even or odd character
parity and a character is received with incorrect character parity. The status always appears in the same line frame
as the character. This status is reset when the status words are sent to the processor.

DTO - Data transfer overrun. This status is generated by the SCLA when it has a data character that is ready for transfer
to the LM before the LM has accepted the previously assembled character. The previously assembled character is
lost. This status is reset when the status words are sent to the processor.

NCNA - Next character not available. This status indicates that while the SCLA was in the process of transmitting, the next
character was not received from the LM in time to maintain continuous character output. Thus character frame
synchronization was lost. The output section must be enabled (output on active) for this status to oceur. The status
sets only once and does not repeat until the NCNA condition is alleviated (by receiving a character to output) and
then can recur. The status is reset when the status words are transferred to the processor.

TABLE 2-7. COMMAND WORD 1 FORMAT

Loop Cell Bit Position
Bo | B1 [B2 |[B3 |B4 [B5 |Bs |B7 B8 |[Bo |B10 |B11
LM to SCLA interface oF1 | oF2 | o3 [ 101 |102 |103 |104 105 [106 | 107 |108
Bit content 1 Jo |1 |rrs|Rsyn|o NSE,I:T DTR [0 | 1ON |OON

RTS - Request to send. A logical 1 activates the request to send line to the modem while a logieal 0 in this position
deactivates RTS.

RSYN - Resynchronize. When the input of the SCLA is activated, a logical 1 causes the SCLA to drop input synchronization
and search for a new synchronization sequence. (This is a momentary, nonstored command. This bit position should
normally be a logical 0.)

NSYN - New synchronization. A logical 1 in this location tells the SCLA to notify the modem via the new synchronization
interface signal that another message is coming contiguous to the present message and the modem should drop and
reestablish bit synchronization. This command should normally be on for one ms or more, depending on modem type
(DU138-A only).

LT - Local test. A logical 1 in this position causes the SCLA to notify the modem to route transmit data back to the
SCLA input (DU139-A and DU140-A only).

DTR - - Data terminal ready. A logical 1 in this location causes the SCLA to notify the modem that the system is ready to
ceommunicate with the modem. .

ION - Input on. When this bit is a logieal 0, the input seetion of the SCLA drops out of synchronization and neither receives
data characters nor transfers data to the LM. . A logical 1 causes the normal acquisition of synchronization and
transfer of data.

OON - Output on. A logical 1 causes the output section of the SCLA to report output data demand initially when the com-

mand is received if clear to send is active, and enables the output to report output data demand whenever the output
buffer is empty. A logical 0 inhibits reporting of output data demand. )

1Bit position B7 contains NSYN on DY138-A SCLA and LT on DY139-A and DY140-A SCLAs.
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TABLE 2-8. COMMAND WORD 2 FORMAT

Loop Cell Bit Position

B0 Bl B2

B3

Ba |B5s |Bs |B7 | B |B9 |B1o |But

LM to SCLA interface OF1 | OF2

OF3

101 | 102 | 103 104 | 105 106 | 107 |IO8

Bit content 1 0

1

0 ISR | ISON | LIT | PSET | PI CO1 | CO2

ISR -

appear in the same line frame, status is reported.)

ISON -

report status.

LIT -

PSET -
PI-
coi, -

CO2

relation to the parity inhibit bit.

'Input status report. A logical 1 in this position causes the SCLA to report the status of the modem interface
lines and any other SCLA status that may be active once each time the command is received. The ISR command
is honored only when the SCLA has previously received a logical 1 in the ISON position. (If ISR=1 and ISON=1

Input status on. When a logical 1 is placed in this bit position, the SCLA monitors the modem interface and
reports status. A logical 0 inhibits monitoring and reporting. Status is not reported automatically when this com-
mand bit is first received by the SCLA. The SCLA must receive either an ISR command or status change to

Loop internal test. A logical 1 in this position causes the SCLA to go into internal loopback test mode. Data and
modem control signals from the output section are routed (looped back) to the input section. The SCLA also
switches to an internal clock (2.4 kHz) supplied by the LM. Refer to Programming Notes for additional information
on this mode of operation. A logical 0 disables the internal loopback test mode.

Parity set. When this bit is a logieal 1, concurrent with PI set to a logical 0, the SCLA generates and checks for
even parity. A logical 0 concurrent with PI set to a logical 0 causes the SCLA to generate and check for odd parity.

Parity inhibit. A logical 0 in this position causes the SCLA to check character parity on input and generate char-
acter parity on output. A logical 1 causes the SCLA to ignore parity.

Code 1 and Code 2. These bits form a code so that each combination corresponds to a character information length
of either 5, 6, 7, or 8 bits. The checking and generation of character parity adds one information bit to the char-
acter and therefore must be considered when selecting the unit code level. Table 2-9

shows these code bits in

and command word 3. Formats for command word 1 and
command word 2 are shown in tables 2-7 and 2-8. A logical
1 in the position indicated activates the associated signal,
while a logical 0 deactivates the signal. The commands
operate independently of each other.

In command word 2 the three least significant bit positions
(B9, B10,B11) specify: 1) character length to be employed in
interfacing with the external communications facilities, and
2) whether or not parity bits are included in the character(s).
Parity bit management applies only to the modem inter-
faces. There is no parity bit exchange between the SCLA
and the LM.

Bit position 9, denoted PI for parity inhibit, commands the
SCLA to cheek for parity upon input and to add a parity bit
to the transmitted serial data stream upon output. A PI bit
of logical 0 initiates these functions whereas a bit content
of logical 1 commands the SCLA to dispense with parity
generation and checking. This is indicated in table 2-9,
which also presents the code determining character length
employed during data transfers with the modem.

The character length, in terms of information content may
be either five, six, seven, or eight bits in length. However,
if the PI bit is a logical 0, a parity bit is coupled with the
information. In this case, the character length may be as
long as nine bits, Bit positions 10 and 11 specify the
character length without parity and are coded as shown in
table 2-9.

Command word 3 contains the synchronization character,
which is stored and used for obtaining synéhronization.
When the SCLA is attempting to acquire character frame
synchronization, a 5- to 8-bit sequence (depending on code

2-6

TABLE 2-9. CHARACTER LENGTH
AND PARITY STATUS CODE

Code (B9-B11) Character
Parity Length
PI | CO1{CO2 (Incl. Parity)
0 0 0 6
0 1 0 7
Yes o] o1 8
0 1 1 9
1 0 0 5
1 1 0 6
No 1] o1 7
1 1 1 8

length) is compared against this stored command at each bit
time. The format for this synchronization character
command is shown in table 2-10. Bit D1 is the first bit
received from the modem.

While the SCLA is attempting to synchronize, no characters
are transferred to the LM. After synchronization is
achieved, the SCLA transfers all characters to the LM until
the SCLA is directed to resynechronize upon command from
the processor.

Each time a ecommand is given to the SCLA, each bit in each
command word must be set to the condition desired for the
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TABLE 2-10. COMMAND WORD 3 FORMAT

Loop Cell Bit Position
B0 Bl B2 B3 B4 BS B6 B7 B8 B9 B10 | Bi1
LM to SCLA interface OF1 | OF2 | OF3 | IO1 [ 102 |IO3 | 104 | 105 | 106 | IO7 | 108
8-or 9—bitJr 1 0 1 D8 D7 D6 D5 D4 D3 D2 D1
7-Bit character 1 0 1 0 D7 D6 D5 D4 D3 D2 D1
6-bit character 1 0 1 0 0 D6 D5 D4 D3 D2 D1
5-bit character 1t |o |1 Jo |o |o |pD5 |Da |D3 |D2 |D1

tFor a 9-bit character the additional bit is a parity check bit. This is handled internally and does not appear at
the SCLA/LM interface; consequently, only eight bits are shown in this table.

associated function. Failure to do this results in the
condition being cleared or set to a different condition. Each
time a command is given to the SCLA, the SCLA reads each
bit and takes the action dictated.

Whenever the SCLA receives command words, it assumes
they are received in order. For example, to change
command word 2, both words 1 and 2 must be sent to the
SCLA in the same line frame. To change command word 3
all three command words must be sent.

To program command the SCLA to an idle (cleared) state,
all bits in command words 1 and 2 must be zeros.

PROGRAMMING NOTES

The following notes provide additional information on the
operation of the SCLA and are intended to assist the
programmer. = Typical input and output operations are
presented.

SCLA INITIALIZATION

The SCLA must be cleared before any of the following
actions: .

1. Power-up of a system in which the SCLA is already
installed
2. Installation of the SCLA in an operating system

3. Changing of enable/disable switch from disabled (OFF)
to enabled (on)

To clear the SCLA the program must:

1. Send output supervision with command words 1 and 2
set to logical 0

2. Momentarily activate the input status on (ISON) com-
mand with the appropriate output supervision. This
causes an erroneous status set during the power-up
sequence to be reported and cleared

Any input line frames received from the SCLA before
completion of the clear process should be ignored.

Once the SCLA is known to be in a cleared state, it can be
initialized.  Initialization generally consists of sending
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output supervision to activate ISON, selecting parity option
and character length, and loading the synchronization
character.

COMMUNICATIONS LINE CONNECTIONS

For switeched (dial up) network connections, a ring indicator
(RI) status signal indicates that the local modem is receiving
an incoming call from a remote station. To cause the
modem to answer the call, the program must send a
command to turn data terminal ready (DTR) on. When the
call has been answered, data set ready (DSR) is turned on
and status reported. ) :

For dedicated (private line) network connections, RI and
DTR generally are not used. The program can determine the
state of DSR by sending an input supervision report: (ISR)
command and observing the state of DSR status in the
supervision data returned.

In either type of network connection, DSR on indicates that
the modem is connected to the communications line and
data transmission can take place. DSR off at any time
indicates that the modem is not connected to the communi-
cations line and data transmission eannot take place. Loss
of DSR can occur because of any one of the following
conditions: '

1. Local modem is in a power-off condition.

2. Local modem is in a nondata mode of operation (e.g.,
alternate voice or test modes).

SCLA to modem cable is disconnected.

4. Local modem has gone to an "on-hook" state and
logically disconnected itself from the communications
line.

INPUT OPERATION

To receive data (transmission bloek), ION must be activated.

When the remote station begins transmission, a earrier

signal is applied to the communications line. The local
modem detects this carrier and DCD status is reported.
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NOTE

In some situations, the carrier is present continu-
ously and is not turned on and off with each
transmission.

The transmission block is generally preceded by two or more
(typieally four) synchronization characters. When the SCLA
receives a synchronization character (i.e., acquires charac-
ter frame synchronization), it transfers all characters
received "to the processor. The first synchronization
character, however, is not transferred.

The transmission block usually contains an end-of-block
character (e.g., ETX) that is either the last character of the
block or an indication that a predefined number of charac-
ters follow (e.g., check characters). When the program
receives the last physical character of the block, it must
send a command to deactivate ION if another block is not
expected from the remote station prior to an output.
Alternatively, the SCLA must send an RSYN command if
another block could be received immediately.

OUTPUT OPERATION

To transmit data, the output on (OON) command must be
activated. Also, request to send (RTS) must be turned on if
not so conditioned previously. When the modem is ready to
transmit data, it returns clear to send (CTS) signal, which
causes the SCLA to generate the first output data demand
(ODD). The overall output sequence is shown in figure 2-5.
When the program receives an ODD, it should return a
character to the SCLA. Each time the SCLA transfers a
character from its buffer register to the shift (disassembly)
register, it generates an ODD. This sequence is repeated
until the last character (character n in figure 2-5) is
transmitted. Most communications protocols also require a
pad character (normally all marking) be sent (PAD1 in figure
2-5). A second pad character (PAD2) is used for timing
purposes to ensure that PAD1 has cleared the SCLA. It is
not completely sent if RTS is turned off.
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INTERNAL LOOPBACK TEST OPERATION

To operate in the internal loopback test mode, the loop
internal test (LIT) command must be sent to the SCLA.
Data and modem control signals from the output section are
routed (looped back) to the input seetion as deseribed below:

1. Transmit data (TD) is connected to receive data (RD).

2. Serial clock transmit (SCT) and serial clock receive
(SCR) are both connected to an internal 2.4 kHz clock.

3. Request to send is connected to clear to send.

4, DU138-A only: Data terminal ready is connected to
data set ready, ring indicator, and signal quality
detector.

5. DU139-A, DU140-A: terminal ready is connected to
data set ready.

6. DU138-A only: New sync is connected to data carrier
detect (receive line signal detector) and quality
monitor.

7. DU139-A, DU140-A: Local test is connected to data
carrier detect and ring indicator.

While in this mode, all signals received from the modem are
blocked and ignored by the SCLA. However, on the output
side, signals to the modem are not blocked and caution must
be used while in internal loopback test mode to avoid
undesirable operation of the modem. For instance, while
testing the operation of data terminal ready, an on condition
is received by the modem as well as being looped back as in
item 4 above. If an incoming call was received in this
situation, the modem would answer; this may confuse the
calling station since no data transfer would occur. There-
fore, DTR should only be turned on momentarily to test its
operation and left off during other SCLA tests.
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PROCESSOR

SOFTWARE SCLA MODEM
BUFFER | SHIFT
REGISTER | REGISTER
OON, RTS ON -
RTS ON
|
DELAY IF CTS
NOT ALREADY ON
CTS ON
oDD
CHAR 1 -
CHAR 1—————=
CHAR 1 START
0DD
CHAR 2 -
CHAR 1 END
CHAR 2 —f——
CHAR 2 START
00D
CHAR 3 -
- oDD
CHAR n -
CHAR n-1 END
CHAR N e
CHAR START
- 0DD
PAD1
CHAR n END
PAD| ——
PAD; START
oDD
PAD2 —
PAD, END !
NS e——
PAD, START -
(NOTE-THIS CHARACTER
- oDD WILL NOT BE COMPLETED)
OON, RTS OFF
RTS OFF
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Figure 2-5. Typical Output Procedure
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INSTALLATION AND CHECKOUT ' 3

INTRODUCTION

This section covers uncrating of SCLA printed circuit cards
and cables, as well as installation, checkout, crating, and

shipping.

UNCRATING
CAUTION

Although the integrated circuits and discrete
components mounted on the -individual printed
circuit card can withstand a considerable
amount of shock, the units must be handled
with care. In no case should units be stacked
directly upon one another because the printed
circuit foil, components, or integrated circuits
may be loosened or broken by such action.

The SCLA may be shipped installed in a CLA and loop
multiplexer card cage. assembly or independently in a
specially padded cardboard shipping container. Regardless
of the method used for shipment, carefully unpack the units
and check for damage. If any unit was damaged in shipping,
refer to section 8:503:00 of the Field Procedures Guide for
Customer Engineers for instructions relating to the disposi-
tion of damaged equipment.

IDENTIFICATION

CIRCUIT CARD TYPES

The SCLA circuit cards of each type are identical in size
and similar in appearance. Although the product number
appears on the card, the modem with which each CLA type
is compatible must be determined from the cards assembly
part number, as shown below:

Product Assembly

Number Part Number
DU138-A 74873381
DU139-A 74873612
DU140-A

74873630

CABLE TYPES

Two cables, one for each SCLA on a circuit card, are
required to connect each SCLA to its compatible modem, or
directly to a terminal. These cables are not supplied with
the SCLA and must be ordered separately. Table 3-1 lists
the available cable types and their applications. The cable
type is identified by its assembly part number on a band
around one end of the cable. Typical cables and the various
types of connectors are illustrated in figure 3-1.

SCLA CABLES

TABLE 3-1.
Connector
Equipment | Assembly Application - Wire Type
Number Number CLA Modem
XA131-A 74658500 DU138-A to AT&T 203A modem or 25-pin plug 25-contact
equivalent receptacle
XA130-A 74658700 DU138-A to AT&T 201, 203A, 208B 13 wires - 25-pin plug 25-contact
modems or equivalent ‘AWG 22 receptacle
XA129-A 74658900 DU138-A to AT&T 208A, 209 modems 13 wires 25-pin plug 25-centact
or equivalent AWG 22 receptacle
XA132-A 74659100 DU138-A direct to terminal 9 wires AWG 22 25—contaet$r 25-contact
receptacle receptacle
XA137-A 7466500 DU140-A to CCITT V.35 or 25 twisted pairs, 34-pin plug 25-pin plug
equivalent modem 120-ohm, AWG 24 ) )
SA136-A 74666700 DU139-A to AT&T 301, 303 modems 10 90-ohm 12-pin Bundy 25-pin plug
or equivalent coaxial cables coaxial plug
1 Has threaded retaining spacers
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MODEM
CONNECTOR

74659100

CLA

PIN 1
GROUND

CLA
CONNECTOR

PIN 1
GROUND

MODEM
CONNECTOR

74658700

Figure 3-1. Typical SCLA Cable Connectors

INSTALLATION

CARD LOCATIONS

SCLA circuit cards are installed in a CLA and loop
multiplexer eard cage assembly. See figure 1-2. There may
be one basic card cage and from one to three optional cages
used in the multiplexing subsystem, all identical. If only one
card cage is used, it is located in the lower section of the

left-hand bay (in a double-bay cabinet configuration). See -

figure 3-2.

There are 18 card slots in each card cage, but the: two
rightmost slots are reserved for LM cards. SCLA eards can
be installed in any or all of the remaining 16 slots.

- The three optional card cages have the same capacity as the
basic card cage and are known as communications line
expansion (CLE) units.

The first optional expansion provides the second card cage
assembly, which is mounted in the center of the cabinet
above the first cage.

The second optional unit provides the third card cage
assembly, which is mounted in the lower section of the
second (right-hand, viewed from the front) bay. This option
also includes a blower assembly and a power supply.

3-2

The third optional unit provides a fourth card cage assembly,
which is mounted in the center section of the right-hand bay
of the cabinet. This unit uses power and cooling from the
second optional unit.

CARD LOCATION PRIORITIES

Because each CLE card cage assembly is identical in
configuration and each CLA is the same as another in size, a
CLA: card can be physically installed in any card slot of any
LM card cage.

Although random insertion of CLA cards into any of the
available slots is permissible, best system performance is
obtained when the cards having the highest character rates
are inserted into the highest priority slots.

Character rate is the bit per second (bps) rate divided by the
unit code. Thus:
bps

character rate = Rt eode

where the unit code equals the number of bits per character,
ineluding parity bits.

Each card cage is organized so that the leftmost card slot,

as viewed from the front, has the highest priority, and each
succeeding slot to the right has a lower operating priority
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Figure 3-2. Component Location, Double-Bay Cabinet Configuration

than its neighbor on the left. Moreover, CLA1, as labeled on 2.

a card, has a higher priority than CLA2 on the same card.

If the system has more than one CLA card cage, the LM

with highest priority has its upper cable connected to the 3.

MLIA. The LMs are connected serially so that the LM with
top priority has its lower cable joined to the upper connector
of the LM next in operating priority. These priorities of
interconnection are illustrated in figure 3-3.

CARD INSTALLATION
CAUTION
Do not attempt to install an SCLA card in the

communications processor card cage, located
at the top of the basic cabinet. If attempted,

the communications processor backpanel will 4.

be damaged.

SCLA cards are installed in the CLA and LM card cage
assembly as follows: :

1. Set both CLA1 and CLA2 enable/disable switches to the
OFF position.

74700700 C

Position the card vertically so that the two connectors
on the card handle are on the lower part and thumb-
wheel switches are on the upper part.

If the system is operating, set the thumbwheel address
switches on the card handle to the proper hexadecimal
address before installing the SCLA card. Refer to
Controls and Indicators, section 2, for the method of
setting an address.

CAUTION

Ensure that the 51-pin tab connectors on the
rear edge of the card are properly aligned with
their mating connectors on the card cage
backpanel. Cross-slotting will destroy the
backpanel.

Insert the rear edge of the card into the slotted guides,
making certain that the card is perfectly vertical and
not cross-slotted.

Slide the card into the card cage, applying firm pressure
on the card handle to engage the connectors on the card
with backpanel connectors. All card handles will be
flush with one another when cards are correctly
installed.
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Figure 3-3. Loop Multiplexer Interconnection Priorities

6. Position blank slot covers in all eard slots that will not
be used to assure that blower air flow is contained in
the card cage.

CABLE INSTALLATION
SCLA cables are installed as follows:

1. Select a cable that is compatible with the terminal or
modem to be connected to the SCLA. See table 3-1 for
the cable identification.

2. Attach cable to terminal or modem, then attach the
other end of the cables to the SCLA card handle. All
cables egress through the bottom of the cabinet. For
SCLAs installed in the upper CLEs, route the cables
through the cable tray provided to either side and then
down along the side to the bottom of the cabinet.

3. Tighten down retaining screws on all cable connectors.

4. Lay out the surplus length of cable in a long, flat loop
under the raised floor or in enclosures; this manner of
storage minimizes kinking of cables.

5. Place protection padding, if available, over stored loops
of cable before installing flooring.

INITIAL CHECKOUT

After all SCLA cards are installed and connected, diagnostic
or system programs can be used to determine overall SCLA
funection.

3-4

If a fault is isolated to the SCLA, the following mechanical
checks may be made:

1. Check that SCLA cable connectors are firmly attached.
2. Ensure card is firmly placed in the card slot.

3. Set both CLAY and CLA2 enable/disable switches to the
enabled position.

4. Monitor LED indicators under SCLA card handle to
ensure electrical power is on the SCLA card.

5. If power is not on the SCLA card, check LED indicators
on LM ecard handle -to ensure power is passing through
LM card to SCLA card.

CRATING AND SHIPPING

1f SCLAs are to be shipped installed in a card cage assembly,
the packaging must be designed to hold the SCLA cards
securely in place during shipment, as well as to provide
protection for the exterior of the card cage.

If the SCLA is to be shipped independently, it must be
packaged in a well-padded cardboard container to protect
the integrated circuits, discrete components, and printed
circuit foil from damage during shipment.

Packaging should conform to the requirements of CDC

Procedure 13-002, Packaging and Material Handling Docu-
mentation.
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THEORY OF OPERATION : 4

INTRODUCTION

This section deseribes the theory of operation for the
SCLAs. Information is applicable to all three models except
where differences are specified, as in the Modem Interface
subseection of this section.

Each SCLA circuit card contains two separate SCLAs
identified herein as SCLAl and SCLA2, This description
refers primarily to SCLA1. The SCLA2 portion is mentioned
only in the description of certain circuits shared by both
SCLAs.

SCLAL1 contains three major funetional sections: output,
input, and modem interface. Refer to the logic diagrams in
Section 5 as an aid to understanding the following informa-
tion.

NOTE

In the deseriptions and diagrams in this section, all
mnemonies for signals that are active in the low or
off condition are marked with an asterisk. Mne-
monies shown without asterisks are active in the
high or on state.

OUTPUT SECTION

The output section of the SCLA receives commands and data
via the output loop multiplexer (LM) bus. The information in
these command words is used to control both the output and
input sections of the SCLA. Data received by the SCLA in
parallel is shifted out serially to the modem.

BUS BUFFERS

All signals originating at the LM are interfaced to the SCLA
in such a way that no more than one TTL load is created by
the SCLA inputs. For the most part, this buffering is
accomplished with inverters.

SELECT OUTPUT

Commands and data are only recognized by the SCLA after
it has been selected. Each SCLA has an 8-bit address, which
is set by two hexadecimal thumbwheel switches located on
the card handle. The same address is used by both the
output and input sections. When the LM has information for
the SCLA, the LM places a unique address on the bus along
with an output-select (OSL) signal. (A timing diagram of the
LM to SCLA output interface is shown in figure 4-1). This
address is compared with the setting of the address
switches. Two 4-bit comparators are cascaded together
with OSL applied to one of the "equals" inputs. If the
address of the SCLA and the one presented to it are the

same, OSL enables the output of the lower comparator,

which is cascaded to the input of the upper.comparator,
forcing its output "high". This signal is applied to the J
input select-output (SELO1) flip-flop.

On the rising edge of output strobe (OSTA*), SELO1 sets.
The SCLA's output is now selected and is prepared to accept
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commands or data until it is deselected. When the LM has
provided all information in a particular line frame to the
SCLA, it causes output-select-clear to go to logical 1. This
signal is applied to the K input of SELO1l. On the rising
edge of OSTA*, SELO1 resets, thus deselecting the output.

FORMAT DECODE

Output format code 2 and 3 (OF2 and OF3) are monitored by
a 2-to-4 decoder, which looks for a data or supervision
(command) format code. If OF2 and OF3 are inactive, a
data format is assumed and output-data cell (ODATA)
becomes true; this enables aceeptance of a data character if
the SCLA is selected.” Likewise, if OF2 is inactive and OF3
is active, a supervision format is assumed and output-
supervision cell becomes true, enabling the command
counter.

COMMAND COUNTER

Since all commands given to the SCLA have the same
format code, the SCLA must keep track of the sequence of
eommands so that it may route them to the proper section
of the logic. The command counter accomplishes this task.
It is implemented via a shift register. When any format
other than supervision is seen by the format decode, the
command counter is reset.

The Q (NOT Q) of the first stage represents command 1
(COM1). When a supervision code is detected, OSUP goes
high and releases the reset, gating the COM1 signal out to
the COM1 register. On the next rising edge of OST*, the
counter is advanced to command 2 (COM2), then is advanced
to COM3 on the following OST*. When the output format
code (OF2, OF3) changes, the counter is again reset by
OSUP*. Both the format decoder and the command eounter
are used by both SCLAs.

COMMAND REGISTERS

All stored commands (i.e., other than input-status-request
[ISR] and resynchronize [RSYN]) are strobed into the
command holding registers. There are three of these
registers, one for each of the commands. Each register
consists of a D-type register with a common eclock and a
clock-enable gate. After the SELO1 flip~flop is set, OST is
enabled. OST is then gated with COM1 so that on the falling
edge of the OST, the COM1 register is loaded with the
information output bits at its D inputs. The Q outputs of
this register are now associated with the function they
control, "i.e., request-to-send, new-sync, data-terminal-
ready, input-on, output-on. This register does not change
until COM1 is detected and SELO1 is true. The COM2
register is loaded in the same manner except that COM2 is
gated with OST to produce its clock. The functions loaded
into the COM2 register are input-status-on, loop-internal-
test, parity-set, parity-inhibit, codes 1 and 2. COMS3 is
gated with OST to produce the clock for the SYNC register,
which stores the character used by the input section for
character synchronization. All signals stored in the com-
mand registers are active high.
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Figure 4-1. LM-to-SCLA Output Interface Timing Diagram

SYNCHRONOUS TRANSMITTER

The synchronous transmitter is a 40-pin LSI chip whose
primary function is to make the parallel-to-serial conversion
of the data and provide the proper character timing. It is
completely programmable by the processor via the COM1
and COM2 commands, which were discussed in section 2. A
functional block diagram of the transmitter is shown in
figure 4-2. Also, a timing diagram for the transmitter
funetion is shown in figure 4-3.

The synchronous transmitter has four main funectional areas:
transmitter holding (buffer) register (THR), multiplexer,
transmit shift register (TSR), and timing and control. The
THR accepts the parallel data on lines IO1 thru I08 when it
is strobed with THR load. THR empty (THRE) indicates the
character strobed into the THR has been transferred to the
TSR. The multiplexer allows either the character in the
THR or a marking fill character to be transferred to the
TSR. The TSR shifts out serially the data transferred to it
with every rising transition of the serial-clock-transmit
(SCTA) signal. Timing and control is responsible for the
loading of the THR and the TSR, and is programmed via the
parity-set (PSET), parity-inhibit (PI), CO1, CO2, and mode-
select 1 (MS1) signals.

NOTE

MS1 is an input that involves isosynchronous mode
of operation, and thus it is not used for the SCLA.

The character transferred into the TSR occurs at the center
of the last bit of the character being transmitted. If, at this
time, no character has been loaded into the THR, the fill
character, all marking; is loaded into the TSR at the end of
the bit being transmitted, and data-not-available (DA) is set
to a 1, indicating_this condition. DA is reset with data-not-
available-reset (DAR). The fill character is repeatedly
transmitted until the THR is loaded with another character.
This new character is always contiguous with the last fill
character.

The THRE flag indicates that the THR is empty and may be
loaded with a character. Data on 101 thru I08 is loaded into
THR when THRL is a low level, forcing THRE flag to a low
level.

If the clear-to-send-status (CTSS) input is a 0 or if the TSR
is in the process of transmitting a character, the character
in the THR is not transferred to the TSR and THRE remains
at a low level. Raising CTSS to a 1, or completion of
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Figure 4-2. Synchronous Transmitter Block Diagram

transmission of a character from the TSR, causes the
automatic transfer of the character in the THR to the TSR,
foreing THRE to a 1. The selected parity is appended to the
data during the transfer to the TSR and serial transmission
is initiated. If CTSS goes to 0 during transmission, only that
character is completed, after which transmit-data (TD)
remains in a marking condition until CTSS is 1 again.

The synchronous transmitter enters an idle state when
master clear (MCL) is 1. In this state all timing and eontrol
logie is reset, TD continues to mark and THRE goes to a 1.

Serial-clock-transmit-external (SCTE) signal has the same
period as SCT but its rising edge is coincident with TD bit
boundaries so that the falling edge of SCTE is in the bit
center.

OUTPUT DATA DEMAND

When the SCLA is available to output data, it sets the
output-data-demand (ODD) flip-flop which causes the input-
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available signal to be active. This signal informs the
processor that it can send another character to the SCLA.
The ODD flag bit is picked up when the input section is
selected, and at that time the ODD flip-flop is reset.

THRE and OON are gated together to produce the clock for
the ODD flip-flop (D-type). Sinee the D input is pulled up,
the ODD flip-flop sets whenever THRE is 1 and OON makes
a 0-to-1 transition, or whenever OON is active and THRE
makes 0-to-1 transition. Resetting of the ODD signal flag is
discussed in the input section.

OUTPUT DATA

After receipt of an ODD flag from the SCLA, a new
character is sent by the processor to the SCLA output
section. SELO1 is set to 1 when the correct address is
detected. When a data format is detected by the format
decoder, output-data (ODATA) goes to 1. The SCLA now
assumes that the information on IO1 thru IO8 is a character
to be outputted and loads it into THR when THRL* goes to
1. THRL* is derived by NANDing OST, ODATA, OON and
output error (OERA*). THRL goes high again on the rising
edge of OST*.

The loading of the character into the THR causes THRE to
go to 0. When the character is transferred to the TSR, the
THRE signal again goes to 1 and sets the ODD flip-flop.

If the THR has not been set with a new character prior to
the falling transition of SCTA in the center of the last
transmitted bit (the falling transition of SCTA) of the
character in the TSR, the DA flag is set to 1. This signal in
turn clocks the next-charaecter-not-available (NCNA) flip-
flop to a set condition if OON is active (OON enables the D
input of NCNA). DA is reset with DAR*, which is produced
by NANDing OON, SODD*, and DA (delayed by two LPTTL
inverters). When NCNA is set, IAV* becomes active, telling
the LM that SCLA has status for the processor. NCNA
status is picked up when the input is selected, at which time
the NCNA flip-flop is reset. This is discussed in the input
section. :

Transmit-data (TD), the output from the TSR, is fed to the
modem interface section for level conversion and trans-
mission to the modem (or terminal). In addition to the
functions that OON. serves, its inversion is applied to the
MCL of the synchronous transmitter, causing it to be reset
to an idle state when OON is a logical 0.

OUTPUT LOOP ERROR

Whenever the LM detects an error condition on the loop
while strobing output information to the SCLA, it also sets
the OER* line (a bussed signal) to a true state coincident
with I01 thru I08. OER is gated with SELO1 and applied as
a low level to the D input of the output-loop-error (OLE)
flip-flop, which is then eclocked on the rising edge of OSTA*,
This action stores the error condition. OLE causes IAV* to
become active, telling the LM that the SCLA has status for
the processor. OLE status is picked up when the input
section of the SCLA is selected, at which time the OLE flip~
flop is reset. This resetting is described in the input section.

INPUT SECTION

The input section of the SCLA is responsible for the
transference of data and various statuses to the processor
via the LM. Information is transferred in 11-bit parallel
bytes (three format bits and eight information bits). It
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Figure 4-3. Synchronous Transmitter Timing Diagram

performs the serial-to-parallel conversion of data incoming
from a modem or terminal device. The input section
receives commands from the output section to program its
characteristies.

SYNCHRONOUS RECEIVER

The synchronous receiver is another 40-pin LSI chip which is
responsible for coordinating character assembly (serial-to-
parallel conversion) and the setting of character-associated
statuses of parity-error-status and data-transfer-overrun
status. It is completely programmable via commands 1, 2,
and 3 from the output section of the SCLA. A block
diagram of the synchronous receiver as it is used in zne
SCLA is shown in figure 4-4. A timing diagram for the
synchronous receiver is shown in figure 4-5.

Incoming synchronous data appears as a continuous bit
stream of contiguous characters at receive-data. Character
synehronization is accomplished by comparing this bit
stream with the SYN character pattern which is present at
S1 thru S8 inputs to the synchronous receiver.

The synchronous receiver has four main functional areas:

receiver timing and control, receiver register, receiver
comparator, and the receiver holding (buffer) register. The
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timing and control logic accepts parity and word-length
command signals (parity-set command, CO1, CO2) which it
uses to determine character timing.

NOTE

Mode-select 1 (MS1) signal is an input to the LSI
chip that puts the synchronous receiver in an
isosynchronous mode and therefore is not used for
the SCLA. :

When a character has been received, it is loaded from the
receiver register to the holding register. The receiver
comparator compares the incoming serial data bit-by-bit
with the SYN character at S1 thru S8 inputs and notifies the
timing and control when the two are the same. The receiver
register is a shift register with input (receive-data) connec-
ted to the serial input data stream and clocked with serial-
clock-receive (SCR). The holding register is parallel-loaded
at the end of a character time with the information in the
receiver register.

A high level on the synchronization-search (SS) input enables
the synchronous receiver to look for SYN character. The
holding register is transparent and its contents are identical
to the receiver register, - The data stream clocked into
receive-data (RD) by the negative transition of SCR shifts

74700700 C
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Figure 4-4. Synchronous Receiver Block Diagram

“through the receiver register and is compared with the
preprogrammed SYN character at inputs S1 thru S8.

A match returns the holding register to its nontransparent
state and initializes timing and control logic but does not set
data-available (DAV). The character immediately following
the mateh is transferred to the holding register at the
receipt of the center of the last bit, at which time DAV is
raised to logical 1, notifying the LM of a character
available.

DAV is normally reset to logical 0 by reset-data-available
(RDAV*) when the LM picks up the character present on the
- outputs of the RHR (DAT1 thru DATS8). If this does not
ocecur and another character time has elapsed, the contents
of RHR are loaded with the new character overwriting the
old one, causing set-data-transfer-overrun (SDTO) to set to
1 and indicating a data transfer overrun.

Parity, if programmed, is verified upon receipt of the center
of the parity bit, the last bit of a synchronous character. If
a parity error exists, set-parity-error (SPE) is set to logical
1.

Both SDTO and SPE are reset by status-flag-reset (SFR*).
When SS goes to 0, character synchronization is lost and the
receiver holding register is again transparent.

The synchronous receiver is forced to a defined idle state
when master-clear (MCL) is pulsed to a 1. In this state all
timing and control logic is reset (SDTO, SPE, and DAV go to
0) and the holding register outputs (DAT1 thru DATS8) are set
to 1.
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CHARACTER ASSEMBLY

Before the SCLA can receive serial data and transfer it to
the LM, it must be programmed (via the output section) to
the proper character length and parity or no parity. ION
must also be set to 1, and the synchronization register must
be loaded with a character.

ION* is ORed with RSYN* to reset the SS logic. When ION*
goes to a high level, the SS synchronization search shift
register is released. The first-stage input is pulledup to a 1
so that, when serial-clock-receive (SCR*) makes a high
transition, this bit is transferred to the second stage, and so
on to the third stage with each transition of SCR*¥., The
third stage is applied to the SS input on the synchronous
réceiver, allowing it to look for the bit pattern that is in the
SS register. This signal remains high until the SS register is
reset with either ION* or RSYN*. ION is also indirectly
applied, through ORing funections, to reset-data-available
(RDAV*) and status-flag-reset (SFR*) inputs to the synchro-
nous receiver, disabling DAV, SPE, and SDT, when it is
logical 0. So, when ION goes to a logical 1, DAV, SPE, and
SDTO of the synchronous receiver is allowed to search for a
synchronization character. This is a requirement of the
synchronous receiver.

Upon detection of a synchronization character, the synchro-
nous receiver is character synchronized. DAV sets to logical
1 in the center of the last bit of the subsequent character
and that character appears at DAT1 thru DATS8, ready to be
given to the LM. The DAV signal is ORed with status-
available (SAV) and output-data-demand (ODD) to produce
IAV* (if select-input [SELI] is not active), telling the LM
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Figure 4-5. Synchronous Receiver Timing Diagram

that the SCLA has information for it. DAV is reset by the
input control logic when the character is picked up by the
LM. »

If DAV is not reset by the center of the last bit of the next
character after which it was posted, SDTO output from the
synchronous receiver is set, indjcating a character overrun
error condition. This signal is inverted and direct-sets the
DTO flip-flop. SDTO is delayed by three LPTTL gates to
produce SFR*, which resets SDTO. DTO is ORed with
modem-status (MODST), PE, NCNA, ILE, and OLE to
produce IAV* if ISON command signal is active. DTO is also
applied to one of the inputs of the status register. When the
input of the SCLA is selected, the status register is eclocked
to produce the DTO status bit which is picked up as a bit in
the second input supervision word. At this time DTO is
reset.

If the synchronous receiver is programmed for parity and
detects an error in the center of the parity bit, it sets the
SPE to 1. This signal is inverted and direct-sets the PE flip-
flop. SPE is delayed by three LPTTL gates to produce SFR*,
which resets SPE. PE1 is ORed with DTO, MODST, NCNA,
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ILE, and OLE to produce IAV*, if the input-status-on (ISON)
command is active. PE is also applied to one of the inputs
of the status register. When the input of the SCLA is
selected, the status register is clocked to produce PES,
which is picked up as a bit by the second input supervision
word. At this time PE is reset.

INPUT CONTROL LOGIC

The input control logic is activated when the input section is
selected. This logic produces all signals that control the
SCLA logic-to-LM input interface, and is used by both
SCLA1 and SCLA2 on a time-sharing basis. It consists
basically of a 2-bit states register (IC1 and IC2), a states
decoder, a holding register, multiplexer, and other miscel-
laneous control logie. Diagrams of the input control and
related signals are given in figures 4-6 to 4-9, for all the
possible combinations of input frames.

If the LM seleets the input section by dropping input-select

(IS*) to a low level and providing input strobes (IST), on each
falling transition of IST* the SCLA places information cells
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Figure 4-6. Input Control Timing Diagram - ODD, Data and Supervision

(address, data, or supervision) on the input bus. - The LM
picks up information on the rising edge of IST*. This
transference continues until the input control logic activates
the IEN signal on the input bus, indicating the last cell. The
LM discontinues IST* and raises ISI*, at which time the input
control again is in an idle state.

Assume for the following discussion that SAV1*, DAV1¥, and
ODD* are active. IS* going low forces SELI1* to a low level
if IER* is high (inactive). SELI1* is ORed with SELI2* to
produce SELI, which releases the input control states
register (IC1 and IC2). (In the idle state, SELI is logical 0,
holding IC1 and IC2 in a set condition.) DAV1¥*, DAV2¥,
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ODD1*, ODD2*, SAV1* and SAV2* are applied to the inputs
of a D-type holding register that is loaded on the rising
transition of SELL. The outputs are connected to a 2-to-1
multiplexer, which is controlled by SELI2*. In this case,
SELI2* is high since SELI1* is active (they are mutually
exclusive); DAV1*, ODD1* and SAV1* become transformed
on the outputs of the multiplexer to data-available-hold
(DAVF*), " output-data-demand-hold (ODDF#*), and status-
available-hold (SAVF*), respectively. These signals are used
to determine the state changes as shown in figure 4-10.

The input states are decoded by a 2-to-4 decoder. The
decoded states are defined as follows: State 0 is IADD

4-7
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(SCLA address with or without ODD bit is placed on the
input bus), State 1 is IDATA (data from the synchronous
receiver is placed on the bus), State 2 is ISUP1 (the first
supervision word is placed on the bus), State 3 is ISUP2
(second supervision word is placed on the bus). The decoder
is enabled by a flip-flop that is clocked with the first leading
edge of input-strobe (IST) low-to-high transition) after SELI
is active.

IC1 and IC2 are JK flip-flops. The input control states
always switeh to input-address (IADD) state on the first IST
after selection, since IC1 and IC2 are both set prior to IST,
which makes their K inputs low. Since DAVF* is active, the
J inputs to IC1 and IC2 are logical 1 and 0, respectively,
causing the change to the IDATA state. State changes to
ISUP1 and ISUP2 on subsequent ISTs are automatic provided

ISTs are present and the SCLA is still selected. In the ISUP2
state the IEN signal is produced by the states decoder,
telling the LM that the last information eell is on the input
bus. )

During the IADD state, only ODDF* was active at the time
of selection, the inactive DAVF* and SAVF* are NANDed to
produce IEN. If only DAVF* were active at the time of
selection, the inactive SAVF* is NANDed with IDATA to
produce IEN in the IDATA state.

INPUT MULTIPLEXER

The input multiplexer is common to SCLA1 and SCLA2. It
provides the three-state interface with the LM input bus for
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input-format bit 2 (IF2¥), input-format bit 3 (IF3*) and
information-input bits (II1* thru I8%). IF1* is activated by
an open-collector gate whenever SELI is a logical 1.

The input multiplexer is controlled by SELI*, SELI1*, IC1
and IC2 of the input control logie. Eight 8-to-1 multiplexer
ICs are used for II1 thru I8. The respective address, data,
and supervision bits from SCLA1 and SCLA2 are applied to
the eight inputs of each multiplexer in such a way that the
proper bit is selected for transfer to the LM, i.e., if IC1 is 1,
IC2 is 0 and SELI1* is active, data bits DAT11 thru DATS81
appear at II1* thru II8%*,

When SELI* is low, the three-state outputs to the II1 thru II8

bus are enabled. The 8-to-1 multiplexers for II1 and II2 have
three-state outputs. The 8-to-1 multiplexers for II3 thru II8
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have two-state outputs that are fed to a three-state buffer
which connects the II3 thru II8 bus.

IF2 and IF3 are the outputs of two 4-to-1, three-state
multiplexers controlled by SELI*, IC1 and IC2. They place
the proper format code on the bus associated with each
input control state. All inputs are "hardwired" except for
the ODD flag bit which is connected to ODDF*,

INPUT LOOP ERROR
Whenever the MLIA detects an input loop error (ILE) in any
loop bateh, it notifies the LM via a restart loop end. If the

SCLA1 used the last input loop batch, the LM activates the
IER* line and selects the SCLA with one IST* and then de-

4-9
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seleets it. When both IER* and IS* are active, a low level is
applied to the D-input of the ILE flip-flop. On the trailing
edge of ISTA*, the ILE is clocked to a true state. ILE1*is
gated out, causing IAV1* to go low. ILES is picked up by the
LM in ISUP1. Output loop error is reset by RSUP1, which
results from the NANDing of ISUP1, SELI, and ISTA*.

0DD, DAV AND STATUSES RESET

All resetting of ODD, DAV and status flags occurs at the
time each respective bit of information is accessed by the
LM.

If the LM is accessing an ODD address, ODD is reset on the
rising edge of ISTA* when ADD, ODDF and SELI are at
logical 1.

Reset-data (RDATA*) is enabled by IDATA, SELI1 and

ISTA*. RDATA* direct-resets a D-type flip-flop. The Q
output (low) of the flip-flop indirectly causes RDAV to go
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low, resetting DAV, which in turn sets the D-type flip-flop
back to its original state.

PE, DTO, OLE, and NCNA are loaded into the status
register when IS* is activated. The outputs of this register
are fed to the input multiplexer for access by the LM. If
OLES is active, the OLEL flip-flop is reset on RSUP1. PE,
DTO, or NCNA flip-flops are reset at RSUP2, if their
corresponding PES, DTOS, or NCNAS signal is high.

Upon command, the SCLA can be programmed to post or
ignore status. If ISON is active, SAV* is allowed to go low,
causing IAV* activation when any of status condition
becomes true. When ISON is logical 0, SAV* remains high.

RSYN is a nonstored, momentary command from the
processor, telling the input section of the SCLA to drop and
then re-establish character synchronization. It is applied to
the synchronization search logic, which has the same effect
as activating ION as described in the Character Assembly
paragraph.

74700700 C



SAV e DAV

CHANGE OF STATE
OCCURS ON THE
LEADING EDGE OF IST*

INDICATES THAT THE IEN SIGNAL
IS ACTIVATED IN THE NEXT STATE

WITH THE GIVEN CONDITIONS

Figure 4-10. Input Control States Diagram

MODEM INTERFACE

The modem interface provides the level converting receivers
and drivers to interface the input signals ( 12 volts nominal)
with the logie used on the SCLA.

DU138-A INTERFACES

The DU138-A SCLA interfaces with a modem conforming to
EIA Standard RS232C or CCITT V.24. The RS232C signals
are considered in the marking, off, or logical 1 condition
when the voltage level is more negative than minus three
volts with respect to signal ground. The signals are
considered in the spacing, on, or logical 0 condition when the
voltage is more positive than plus three volts with respect to
signal ground. The SCLA driver outputs (RS-232) are, for
the marking condition, less than -8.0 volts, and for the
spaeing condition, greater than +8.0 volts.

Signal Logic

The modem interface monitors the received signals of data-
set-ready (DSR), data-carrier-deteet (DCD), quality-monitor
(QM) and signal-quality-detector (SQD) for a change in
condition. It also monitors RI for a logical 1-to-0 transition.
These changes are reported in supervision word 1. The
modem interface contains the logic for the internal loopback
test mode so that the following input and output signals are
connected: SD to RD; RTS to CTS; DTR to DSR, RI, and
SQD; and NSYN to QM and DCD. In the internal loopback
test mode, serial-clock-transmit (SCT) and serial-clock-
receive (SCR) are supplied by an internally generated 2.4-
kHz clock.

All received modem signals are inverted by their associated
receivers. The resulting signals are applied to the 2-to-1
multiplexers used for the internal loopback test mode. At
this point, DSR*, DCD¥*, QM*, SQD* are presented to a
change-detecting circuit. If there had been a change in any
of the signals, their present condition would be stored in the
modem status register. At the same time the modem status
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(MODST) flip-flop is set to logical 1, which causes IA* to
activate when ISON is a 1; this indicates to the LM that the
SCLA has a status change to report.

The change-detecting eircuit consists of a D-type flip-flop
of the modem status register, an inverter and an exclusive
OR gate. If, for example, DCD* is low and data-carrier-
detect-status (DCDS) is high, there is no change detected
since both are logical 1. DCD* then makes a 1-to-0
transition. The exclusive ORing of these two signals
produces a low level which is inverted, ORed, and applied to
a NAND element, the output of which sets MODST flip-flop
if it is not already set. The setting of MODST produces a
clock pulse to the register, thus updating it to the change in
DCD, along with the present status of the other modem
signals connected to the inputs of the register.

This change-detecting circuit is now primed to respond in
the same manner when DCD* makes a logical 0-to-1
transition. Changes in SQD, DSR, and QM are reported in an
identical way. A timing diagram of the modem interface
signals is shown in figure 4-11.

The ring-indicator-status bit (RIS) is also stored in the
modem status register, but only a logical 1-to-0 transition of
RI sets MODST and causes RIS to go to a logical 1. The next
time that MODST is set, if not caused by RI, RIS changes to
a logical 0. The RI detection circuit consists of an exclusive
OR gate, a NAND gate, an inverter, one element of the
register, and a resistor-capacitor network. When the RI*
line changes to a low level, the capacitor discharges through
the resistor until the voltage across the capacitor reaches
ground potential. The input to the register is then armed
with a high level. When RI* makes a low-to-high transition,
the MODST flip-flop sets, since both inputs to the NAND
gate are high.- The high level at the input to RIS is clocked
into the register. This level goes down 200 to 400
nanoseconds afterwards, when the capacitor charges to the
turn-on potential of the exclusive OR gate.

The MODST flip-flop is reset at the time the first status
word is picked up by the LM with RSUP1. When it is logical
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0 and is applied to the reset of the MODST flip-flop, ISON
inhibits the setting of MODST.

Modem Clock Strapping

In normal operation, the DU138-A SCLA receives two clock
signals from the modem: serial-clock-receive (SCR) and
serial-clock-transmit (SCT). In order to allow two SCLAs to
communicate without a modem, or an SCLA to communicate
directly to a synchronous terminal without a modem, there
is a strapping option that provides for transmission of
external-transmit-clock (EXTC). This strapping is provided
in the modem connector. Three different clock rates are
available, depending on the strapping configurations used.
The strapping configurations and their associated clock rates
are given in table 4-1.

TABLE 4-1. STRAPPING CLOCK RATES

Strap Rate
F1 to TCLK 9.6 kHz
F2 to TCLK 4.8 kHz
F4 to TCLK 2.4 kHz

DU139-A INTERFACES

The DU139-A SCLA intérfaces a modem that is compatible
with AT&T 301/303 Data Sets. Signals from these modems

- (DTR), conform to the EIA RS-232-C standard.

are considered in the marking, off, or logical 1 condition
when the current into a 100-ohm load is less than 5
milliamperes. These signals are considered in the spacing,
on, or logical 0 condition when the current into a 100-ohm
load is greater than 23 milliamperes,

Two signals, ring-indicator (RI) and data-terminal-ready
These
signals are considered in the marking, off, or logical 1
condition when the voltage level is more negative than
minus three volts with respect to signal ground. The signal
is considered in the spacing, on, or logical 0 condition when
the voltage is more positive than plus three volts with
respect to signal ground. The SCLA driver outputs (RS-232)
are, for the marking condition, less than -8.0 volts, and for
the spacing condition, greater than +8.0 volts.

The modem interface monitors the received signals of DSR
and DCD (the AGC Lock on 303 Data Set) for a change of
condition. It also monitors RI for a logical 1-to-0 transition.
These changes are reported in input supervision word 1. The
modem interface contains the logic for the internal loopback
test mode so that the following output and input signals are
connected: SD to RD, RTS to CTS, DTR to DSR, and LT to
DCD and RI. In the internal loopback test mode, serial-
clock-transmit and serial-clock-receive are supplied by an
internally generated 2.4-kHz clock.

All received modem control signals (CTS, DSR, DCD, and
RI) are inverted by their associated receivers. The resulting
signals are applied to two 2-to-1 multiplexers used for the
self-test mode. Two outputs of a multiplexer (DSR* and
DCD*) are presented to a change-deteeting circuit. If there
had been a change in either of the signals, their present

S E 74700700 C



condition would be stored in the modem status register. At
the same time, MODST flip-flop is set to logical 1, which
causes IA to activate if ISON is logical 1. This indicates to
the LM that the SCLA has a status change to report.

The change-detecting circuit consists of D-type flip-flop of
the modem status register, an inverter, and an exclusive OR
gate. If, for example, DCD* is low and DCDS is high, there
is no change detected since both are logical 1. DCD#* then
makes a 1-to-0 transition. The exclusive ORing of these two
signals produces a low level which is inverted, ORed, and
applied to a NAND element, the output of which sets
MODST flip-flop if it is not already set.

The setting of MODST produces a clock pulse to the
register, thus updating it to the change in DCD, along with
the present status of the other modem signals connected to
the inputs of the register. This change-detection circuit is
now primed to respond in the same manner when DCD*
makes a logical 0-to-1 transition. Changes in DSR are
reported in an identical way. A timing diagram of the
modem interface signals has been presented in figure 4-11.

The ring-indicator-status (RIS) bit is also stored in the
modem status register, but only a logical 1-to-0 transition of
RI sets the MODST flip-flop, and causes RIS to go to a

logical 1. The next time that MODST is set, if not caused by .

RI, RIS changes to a logical 0. The RI detection circuit
consists of two buffers, a NAND gate, an inverter, one
element of the modem status register, and a resistor-
capacitor delay network. When the RI* line changes to a
low level, the capacitor discharges through the resistor until
the voltage across the capacitor reaches ground potential.
The input to the modem status register is then armed with a
high level. When RIA* makes a low-to-high transition, the
MODST flip-flop sets, since both inputs to the NAND gate
are high. The high level at the modem status register is
clocked into the register by MODST, causing RIS to go to a
logical 1. The input to the modem status register goes down
200 to 400 nanoseconds afterwards, when the capacitor
charges to the turn-on potential of the buffer. The next
time that the modem status register is clocked by MODST,
RIS goes to logical 0, if RI did not cause the setting of
MODST.

The MODST flip-flop is reset at the time the first status
word is picked up by the LM with RSUP1. When it is logical
0 and is applied to the reset of the MODST flip-flop, ISON
inhibits the setting of MODST.

" DU1M40-A INTERFACES

The DU140-A SCLA interfaces a modem in which two types
of interface signals are used. The high data rate signals,
including clocks and data, meet the CCITT V.35 balanced
interface standard. The control signals have the electrical
characteristies of the EIA RS232C standard.

The CCITT V.35 signals are considered in the marking or
logical 1 condition when the terminal-to-terminal voltage is
0.55 +20 percent so that A terminal is positive with respect
to the B terminal. The signals are considered in the spacing
or logical 0 condition when the terminal-to-terminal voltage
is reversed. These signals are terminated by a 100-ohm
resistive load.

The RS-232-C signals are considered in the marking, off, or

logical 1 condition when the voltage level is more negative
" than -3 volts with respect to signal ground. The signals are
considered spacing, on, or logical 0 condition when the
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voltage is more positive than +3 volts with respeect to signal
ground. The SCLA driver (RS-232-C) outputs are, for the
marking condition, less than -8.0 volts, and for the spacing
condition, greater than +8 volts.

The modem interface monitors the received signals of DSR
and DCD for a change of condition. It also monitors RI for a
logical 1-to-0 transition. These changes are reported in
input supervision word 1. The modem interface contains the
logic for the internal loopback test mode so that the
following output and input signals are connected: SD to RD,
RTS to CTS, DTR to DSR and LT to DCD and RI. In the
internal loopback test mode, serial-clock-transmit and
serial-clock-receive are supplied by an internally generated
2.4-kHz clock.

All received modem control signals (CTS, DSR, DCD and RI)
are inverted by their associated receivers. The resulting
signals are presented to a change-detecting circuit. If there
had been a change in either of the signals, their present
condition would be stored in the modem status register. At
the same time, MODST flip-flop is set to logical 1 which
causes IA to activate if ISON is logical 1. This indicates to
the LM that the SCLA has a status change to report.

The change-detecting circuit consists of D-type flip-flop of
the modem status register, an inverter, and an exclusive OR
gate. If, for example, DCD* is low and DCDS is high, there
is no change detected since both are logical 1. DCDA* then
makes a 1-to-0 transition. The exclusive ORing of these two
signals produces a low level which is inverted, ORed, and
applied to a NAND element, the output of which sets
MODST flip-flop if it is not already set.

The setting of MODST produces a clock pulse to the
register, thus updating it to the change in DCD, along with
the present status of the other modem signals connected to
the inputs of the register. This change-detection ecircuit is
now primed to respond in the same manner when DCD*
makes a logical 0-to-1 transition. Changes in DSR are
reported in an identical way. The timing of the modem
interface signals has been shown in figure 4-11.

The ring-indicator-status (RIS) bit is also stored in the
modem status register, but only a logical 1-to~-0 transition of
RI sets the MODST flip-flop, and causes RIS to go to a
logical 1. The next time that MODST is set, if not caused by
RI, RIS changes to a logical 0. The RI detection ecircuit
consists of two buffers, a NAND gate, an inverter, one
element of the modem status register, and a resistor-
capacitor delay network. When the RI* line changes to a
low level, the capacitor discharges through the resistor until
the voltage across the capacitor reaches ground potential.
The input to the modem status register is then armed with a
high level. When RI* makes a low-to-high transition, the
MODST flip-flop sets, since both inputs to the NAND gate
are high. The high level at the modem status register is
clocked into the register by MODST, causing RIS to go to a
logical 1. The input to the modem status register goes down
200 to 400 nanoseconds afterwards, when the capacitor
charges to the turn-on potential of the buffer. The next
time that the modem status register is clocked by MODST,
RIS goes to logical 0 if RI did not cause the setting of
MODST. .

The MODST flip-flop is reset at the time the first status
word is picked up by the LM with RSUP1. When it is logical
0 and is applied to the reset of the MODST flip-flop, ISON
inhibits the setting of MODST.
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“

This section contains the diagrams for the communications
line adapter logic circuitry. A key to the logic symbols used
in these diagrams is provided on sheet two of the diagrams.
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MAINTENANCE : 6

L e

This section covers troubleshooting, card replacement, card
repair, maintenance checks, and preventive maintenance. In
order for the SCLA to operate, the system must be
operating. Refer to section 2 for system operation.

TROUBLESHOOTING

Troubleshooting is facilitated by the use of an Extender
Board, CDC Part No. 74555600. The extender board is
oriented so that its female connector is on the left when
viewed from the front of the card cage assembly. The
extender board is inserted into the card cage assembly in
place of the suspected faulty SCLA card. The SCLA is then
inserted into the guide rails of the extender board. All
points on the SCLA card are thus made readily accessible
for troubleshooting.

TEST EQUIPMENT

The following two items of test equipment are recommended
for troubleshooting the SCLA circuit cards:

1. Oscilloscope, Tektronix Model 475, or equivalent

2. Volt-Ohm-Milliammeter, Simpson Model 261, or equiva-
lent.

ON-LINE DIAGNOSTICS

On-line diagnostics are used to isolate trouble to the module
level. This method is enhanced by the operator, or repair
personnel, periodically checking the error counters built into
the on-line diagnostic system. This method is preferred
since it usually provides successful trouble isolation without
creating system downtime.

OFF-LINE DIAGNOSTICS

Off-line diagnostics are used to isolate trouble to module
and chip (IC) level. Solid or intermittent errors are found by
using this method. In most cases, the solid error is located
without difficulty, while the intermittent error may prove
more difficult to detect and more exhaustive checks will be
required to isolate the error. System downtime is a serious
problem when off-line diagnostic methods are used and
should be avoided if possible.

PIN CONNECTIONS AND SIGNALS

The following tables serve as troubleshooting aids by
facilitating the monitoring of SCLA interface signals. The
LM-to-SCLA interface signals with associated pin connec-
tions are listed in table 6-1. SCLA DU138-A modem
interface signals using three different cables are listed in
tables 6-2, 6-3, and 6-4. SCLA DU139-A signals and cable
connections are listed in table 6-5, and table 6-6 lists SCLA
DU140-A signals and cable connections.

74700700 C

CARD REPLACEMENT

To remove and reinstall SCLA cards in the card cage
assembly, proceed as follows:

1. Set both CLA1l and CLA2 enable/disable toggle switches
on the card handle to OFF positions.

2. Remove SCLA modem cables.

3. Trip plastic ejectors at top and bottom of SCLA card
handle.

4. - Grasp card by handle and pull card from card cage.

5. Inspect pins on cage backplane for bent, missing, or
damaged pins.

6. Using caution described in Installation paragraph,
section 3, insert proven card into cage slot and firmly
engage card into connector on cage backplane.

7. Connect SCLA modem cables to connectors on card
handle.

8. Set each address switch pair to the proper address
setting.

9. Setboth CLA1 and CLA2 enable/disable toggle switches
on the card handle panel to on (enabled) positions.

NOTE

SCLA cards can be removed from and reinstalled in
the card slots while the system is operating.

CARD REPAIR

The repair of the SCLA circuit card includes removing and
installing integrated cireuits, cutting copper foil conductors
to facilitate wiring changes, and adding diserete wires and
components. _

NOTE

Repair of circuit card on-site is not authorized per
maintenance contract. A faulty card should be
replaced by a proven spare. However, for emer-
gency card repair, the following mformatlon is
provided.

Usually, failure analysis is effective only when the defective
circuits are received in the condition the card was in when
the failure occurred. Therefore, the following general
precautions are given to minimize further damage to either
the printed circuit board or any component (integrated
circuit or discrete components) on the board:

1. Refrain from multiple bending of component leads. A
lead may break off after being bent only a few times.
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TABLE 6-1. LOOP MULTIPLEXER-TO-SCLA INTERFACE SIGNALS

SCLA : . . Signal
Pin No. Signal Mnemonic Function Destination
18/59'r Input Available SCLA1 IAV1 Notifies LM that SCLA1 has input LM
19/58.r Input Available SCLA2 TAV2 SCLA2 has input LM
231 Input Error IER Notifies SCLA of error on last SCLA
input frame

232 Input End IEN Notifies LM that present informa- LM
tion is last

220 Input Format IF1 Informs LM of address, data, or LM

thru Bits 1 thru 3 thru supervision on information bus

222 1F3

45/88 t Input Select SCLA1 IS1 LM selects SCLA1 input SCLA

46/87 t Input Select SCLA2 1S2 LM selects SCLA2 input SCLA

234 Input Strobe JIST LM notifies SCLA of access SCLA

223 Information Input m Information to LM (dafa, address, LM

thru Bits 1 thru 8 thru supervision)

230 ns

283 Output Select Clear 0SsC LM deselects SCLA output SCLA

282 Output Select OSL LM presents SCLA address SCLA

271 Output Format Cell OF2 Informs SCLA of address, data, or SCLA

and Bits 2 and 3 and supervision on information bus

272 OF3 :

285 Output Strobe OST LM notifies SCLA of information SCLA
present

273 Information Qutput 101 - Information to SCLA (data, super- SCLA

thru Bits 1 thru 8 thru vision, address)

280 108

281 Output Error OER Notifies SCLA of errors in last SCLA
frame

249 Master Clear MCL Clears SCLA SCLA

. 254 Reference Frequency RF1 9.6 kHz Clock SCLA
tSignals are available at two different pins, depending on location of card in card cage.
6-2 74700700 C



TABLE 6-2. SCLA DU138-A WITH CABLE XA130-A SIGNALS AND PIN CONNECTIONS

Designation
SCLA Signal Modem
Description RS-239-C CVC.I2’1;T Pin No. Description Pin No.
Protective Ground AA 101 1 t 1 t
Transmitted Data BA 103 2 2
Received Data BB 104 3 3
Request to Send CA 105 4 4
Clear to Send CB 106 5 5
Data Set Ready CC 107 6 6
Signal Ground AB 102 7 NA 7
Received Line Signal CF 109 8 8
F Clock (9.6 kbps) 9 9
F/2 Clock (4.8 kbps) 10 10
F/4 Ciock (2.4 kbps) ‘ 12 ' 12
M Clock 13 13
Serial Clock Transmit DB 114 15 15
Serial Clock Receive DD 115 17 ) 17
Data Terminal Ready CD 108.2 20 : 20
Ring Indicator CE 125 22 22
External Transmit Clock DA 113 24 m';4
T Clock (TCLK) 25 25
tCable shield términated to connector shell and pin 1 at each end.
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SCLA DU138-A WITH CABLE XA129-A
SIGNALS AND PIN CONNECTIONS

TABLE 6-3.

TABLE 6-4. SCLA DU138-A WITH CABLE XA132-A

SIGNALS AND PIN CONNECTIONS

To avoid damage to the substrate of an integrated
cireuit chip, do not twist its leads.

Heat application periods from a soldering iron must not
exceed five seconds. Excessive heat can damage or
shorten the life of components and loosens the copper
foil from the printed ecircuit boards.

REMOVAL OF INTEGRATED CIRCUITS

Integrated circuits (ICs) are removed from a card as follows:

1.

Heat the solder connections on the back side of the
board with a miniature soldering iron. Use a slight
rocking motion to help spread the heat. Solder will flow
in about two seconds. Immediately withdraw melted
solder from the connection with a "solder sucker."”
Repeat this procedure for all connections.

Using a sharp knife, loosen the wire leads on the IC chip
from the holes. If some of the leads do not come free
of the holes, it may be necessary to remove solder from
the front side of the board also. Carefully lift chip
from board.

Remove excess solder and clean the board with a soft
bristle brush and a solvent, preferably trichloro-
ethylene.

CLA Connector CLA Connector
Pin . Signal Mpdem Pin N Signal | Modem
No. Descplptlon Flow Pin No. No. Description Flow Pin No.
1t Protective Ground (AA) +—> 1t 17 | Protective Ground (AA) +—> 1t
2 Transmitted Data (BA) —_— 2 2 Transmitted Data (BA) 2
3 Received Data (BB) <+— 3 3 Received Data (BB) >< 3
4 /Request to Send (CA)  — 4 4 Request to Send (CA) T 8
5 Clear to Send (CB) q— 5 5 Clear to Send (CB)
6 Data Set Ready (CC) +— 6 6 Data Set Ready (CC) < 20
7 Signal Ground (AB) +“—> 7 7 Signal Ground (AB) «— | 7
8 Revd Line Sig Deteetor (CF) < 8 8 Revd Line Sig Detector (CF) 4
11 Quality Monitor 4+—— 11 9 F Clock (9.6 kbps) —1 E 5
14 New Syne e 14 10 F/2 Clock (4.8 kbps) -
15 Serial Clock TX (DB) +— 15 12 F/4 Clock (2.4 kbps) -—T
17 Serial Clock RX (DD) +— | 17 15 | Serial Clock TX (DB) | - I» 15
21 Signal Quality Detector (CG) | ¢—— 21 17 Serial Clock RX (DD) ¢ 17
20 Data Terminal Ready (CD) - 6
tCable shield terminated to connector shell
and pin 1 at each end. 24 External TX Clock (DA) —
25 T Clock —
t Cable shield is terminated 'to connector shell
and pin 1 at each end.

INST

ALLATION OF INTEGRATED CIRCUITS

Integrated circuits may be installed as follows:

1.

Correctly position a new integrated circuit on the
board. Using a miniature soldering iron, solder the two
end pins of the circuit to the board (typieally pins 1 and
8). Make sure solder does not flow above the first bend
of the circuit pin.

Solder the remaining pins to the board, using a crochet
hook to press the pins down while being soldered.

Clean the board and inspeect all solder joints.

CUTTING COPPER FOIL CONDUCTORS

Copper foil conductors can be cut as follows:

1.

2.

With a sharp knife, cut the copper foil in two places
approximately 1/32-inch (1 mm) apart.

Peel off the copper strip between the two knife cuts. It
is not necessary to remove the entire copper strip.

- 74700700 C



TABLE 6-5. SCLA DU139-A WITH CABLE XA136-A
SIGNALS AND PIN CONNECTIONS

TABLE 6-6. SCLA DU140-A WITH CABLE XA137-A
SIGNALS AND PIN CONNECTIONS

CLA Connector \

Pi Signal Modem
mn Deseription Flow Pin No.

No.

2 Request to Send —5 D
3 Local Test G

4 Signal Ground

5 Signal Ground 3 E
6 Signal Ground C
10 | Transmit Clock - -l J
11 Signal Ground T J'
12 Signal Ground . L'
13 Receive Clock > é L
14 Signal Ground D'
15 Receive Data < O K
~16 Signal Ground I K'
17 Transmit Data ——-—é—b

E
18 Clear to Send 4—é——
19 Carrier Detect M
20 Data Terminal Ready i M
22 Ring Indicator :I

23 Data Set Ready

CLA Connector
Pin Signal Modem
No Description Flow Pin No,
1 Protective Ground 4 ——p A
4 Request to Send ——-Q—> C
|®)
5 Clear to Send < Q. D
[}
6 | DataSet Ready 1 E
O
7 Signal Ground B
8 Revd Line Sig Det < F
9 Serial Clock TX (B) a
10 Serial Clock TX (A) Y
12 Serial Clock RX (B) X
13 Serial Clock RX (A) v
14 Received Data (B) T
15 Received Data (A) P
16 Send Data (B) R
17 Send Data (A) S
Note: Signals designated (A) and (B) are balanced pairs,
conforming to CCITT Std V.35; all other signals
conform to RS-232-C.

ADDING DISCRETE WIRES

A tinned wire' may be soldered to the pad on a printed
circuit board or to an integrated eireuit pin, but not to the
very thin copper foil paths. It is not necessary to twist the
wire around the pin of the integrated circuit before
soldering. ’

A diserete wire may be soldered to a lifted integrated

circuit pin also. This is done only when the integrated -

circuit lead is disconnected from the pad, bent parallel to
the surface of the board and cut off, leaving a 1/8-inch (3
mm) stub. The wire is held against the stub of the pin and
soldered. This type of joint must be insulated with a plastic
sleeve or equivalent insulator.

REPLACEMENT OF CONNECTOR PINS
The removal and installation of damaged pins in the SCLA

modem connectors is facilitated by the use of CDC Field
Repair Kit, Part No. 74762000.

MAINTENANCE CHECKS

The LED indicators on the SCLA card handle are lighted
when the LM is inputting and outputting to the SCLA.

74700700 C

Observing these LEDs can readily indicate modem or system
errors to the operator. When the RD indicator is blinking, it
indicates that the SCLA is receiving data from the modem;
when the SD indicator is blinking, it indicates that the SCLA
is sending data to the modem; a lighted RTS indicator shows
that request-to-send is active from the SCLA; and a lighted
DCD indicator shows that data-carrier-detector signal from
the modem is active. -

Suspected input power failure to the card may be monitored
for +5 vde at the card.

PREVENTIVE MAINTENANCE

Preventive maintenance of the SCLAs is minimal. Excessive
handling of cards may induce faults and is thus discouraged.
However, the following should be performed at regular
intervals:

1. Use spare cards periodically to ensure integrity of the
spares.

2. Inspect connectors and cables for fraying or other
damage.

3. When a card is removed, inspect connectors at card
cage backplane for bent, damaged, or burned pins.
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PARTS DATA

\

This seetion contains the parts lists and assembly drawings
for the three types of the synchronous communications line
adapter and their associated cable assemblies. The lists are
provided primarily for reference purposes. Field repair of
SCLA cards by parts replacement is neither authorized by

74700700 C

any maintenance contract nor is such on-site repair recom-
mended. System repair is to be accomplished via eard
replacement with the spares provided. However, in the
event of muiltiple card failures, exhausting spares, the parts
information is furnished.
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G CONTROL DATA

CORPORATION

ASSEMBLY PARTS LIST

SPARE CODE |

S = SPARE_PARTS
N = NON SPARE
PARTS

74873381 N|CLA[D|cYNC CLA RS 232 MODEv VM (2551 11730/77{02/723778] 1/ 3
Maommen’ | mev | cuass [ AsstmsLY DESCAtPTION SooRce|  usee oare Progare ¢ | womsen
NZA B I P—— B e e e
&5 [A[09006005 200 [P |SCR MACH FLAT PHL H NOe 2 IN PPpP) N
12(C|09030409 3j00 [PC{RIVET TUBULAR In PPP1 N
13/C| 09030419 100 |PC {RIVET TUBULAR IN Pop] N
“8|A|10125102 2000 [PC|HEXAGON MACAINE SCRew NUTS IN PPP1 N
«7|A|10125200 200 |Pc OV HD FHL MACH SCH 4=40 IN PPP] N
6 10125%02 200 |Pc {WASHER N PPPL N
48(Aa|15111400 100|PC|INTEGRATED CIRCUIT 74L51 IN PPPS | |N
28{A|15112300 300 |Pe |INT CKT 74L00 N PPPS N
38|B(15112700 600 [PC[INT CRT TalLie I~ pPepS N
«2|al19116000 100 [PC | INTEGRATED CIRCULIY reuLo2 In PPPS [ N
62|A[15124200 100 [P {16=PIN DUAL=IN=LINE In PPP4 N
39|C|15134800 100 |PC |IC HEX BUFFER 4050 IN PPPS N
53[A[15141700 200 |Pc [IC PT1482B In peps | In
30|A[151«1800 2po0 |Pc [IC PRL4T2B I~ peps | N
211A[1S5142800 200 |Pc|IC 74251 IN PPPS N
23|A[15142900 5j00 |PC |MICROCIRCULT TYPE 74L)p TTL 3 i~ PPP5 [ N
4318115163000 1§00 |PC {MICROCIRCUIT TYPE 74120 TTig DU IN PPP5 | N
«7{A|15143100 2l00|PCIMICROCIRCULT TYPE 74L3¢ TTL 8 In PPPS N
33[A[15143500 0|Pr |MICROCIRCUIT TYPE 93L00 In PPPS N
76[(A1 15163700 00|PC [MICROCIRCUIT TYPE 9l ¢4 DL UK F i IN PPPS N
264 19156100 400 |Pc|IC T74LT76 U I~ PPPS N
27 15163327 Hoo|Pc|IC 9321 TTL DUAL VeCuDEk In[00B18] [02R2[T8 N
«1[A| 17182200 200(PCiIeC, SNT7420 In (008181 022278 PPPe N
32/ A 17186000 0|Prilet, & BIT L] PePS N
20{C| 24500055 200 Pr[RES FXU o258 470 UHMS IN ° PPPS N
72{C{ 24500063 00 [P [RES FXD o298 1000 OWHMS I~ PPPS N
19| C| 26500067 2[00 | Pr |RES FXD «29% 1500 OHMS N PPPY N
73[{C|245000R¢ 00 |PC|{RES FAD «25% 6200 OHMS IN PPP4 N
18| C| 24500139 0[FC|RES FXD COMP, 50w 1u0 OHM IN PPP4 N
66| Cl24519100 0}PCIRECTIFIER SILICON 750 ™A ™ PPP4 N
17| Cl2ebp1105 0{Pc{CAP, FXD METALTZEL MYLAK o1 MF| IN[008106 (1230[7 |PPP4 N
70| C|2e568306 O|IN|WIGEJELECTsca GAsRVCIUL$GRN I~ PPPS | [N
“2|A| 36186400 0{PC|IC CHIPWTYPE ]a8H INn PFP& N
49 A 36116500 0|PC|IC CHIPJTYPE 14HS [~ PPPG N
Ja|A| 38807901 O{PC | TERMINAL HOLLOW SINGLE ENDG10S | IN PPP& N
«7|A| 38836955 0|PciCAP SILVERED MICA 100UPF I~ PPPe N

PR CT ENGTNEE KRDEN FTLLS
Ar 2709 nEv.7-78
[~¥PRRE CooE |
@ CONTROL DATA ASSEMBI_Y PARTS LIST X% Now SParE "
CORPORATION RTS

764873381 | N[CLA|D[xyne CLA WS 232 MODEY UM 1255]) 11/30/77 |02/237718 | 2/ 3
e e AssEmeLy pESCRIBTION Soonce|  usee toaret PROETE | womaen

e fow WoART quantiry  fuNiT PaRT DESCRIPTION Jujour| cuance ome.|  pare  [MAZZISY| x| on
2|8 (39389700 1000 [PC [INT CKT 740« 1~ [00818) [o2R2fre [PPPS | [N
A|A[5]188b103 4p0 [PC[RT 1C PC WIRE wRA I~ PPP4 N
w9 (A [5262992% 1200 In [wIRE ¢6AWG KYNAK GREEN I~ PPP2 N
3(C(53397814 2000 [PC |CONN=RECTANSULARyMALE PLUG I PPPa N
?9|A 66299099 400 |PC|MICROCIRCULIT TYPE 7auQ (SPFC) In|00818) |02R2]8 |PPPe N
26 {Al66299100 2000 [PC [MICROCIRCUIT TYPE 7410 (SPEC) In |00B1R] |02R22]7R (PHPé N
wn|A|66299]103 300 [PC | INTEGRATED CIRCULT 7402 In|0UBLR]L |02R2]T8 [PPPG N
164[A] 72003616 1400 |Pc|CAPACITOR 10 VF 1lbv TANT I~ PPP4G N
74(C| 73954300 100 |Pc {NAME PLATE LOENTIFICATION SMAL | In PYP4 N
2[Cl74618502 100 [P [HANDLE SLKSCRND SYnch CLA IN PYE4L N
T(C|Te632700 100 |PCIINSULTR CRD STIFFENER In PePe N
1|D| 74685701 100 {PC [SYNCH CLA R5232 MUDEM FAH, IN PYPe N
“0|A 74870522 200 (Pc (CAP ARKAY 2¢0 PF IN PPP4 N
w11A| 74870525 200 |PC|CAP AKRKAY 2¢0 PF In PPP4 N
A|A| 74870580 AP0 [Pc | INNDICATOR LED In PPP, N
15| 2| 748700616 2300 |PC|CAPACITOR CERAMIC DISC g o) V| In PPPe | IN
5|A| 74870625 28000 [PC [PIN WY ANGLE CONTAC! 2ND ROw | In PPP4 | (N
«|Al 74870626 3800 [P |PIN  RT ANGLE CONTAC! 3RD ROW| In PPP4 | N
10 74810632 200 |Pc RISk EJECTIR IN PPP4 N
11|4| 74870638 100 [P [SWITCH  THUMBWHEEL « STATIONM IN PPPy N
7T11A| 74872299 200 [Pc [SwTch LOCKNS TOGGLE 1 THRU 4 P | IN PPPg N
~0|D| 74873383 EF PC |SYNC CLA RS 23¢ MUDEM IN RFEa N
45(a[79009943 200 [Pc |RES PKGL 10 0K OHMS N PRPY N
46|a| 77603738 300 |Pe|IC 76lL.B6N TIL Quab 2 INPUT OR | 1IN (008181 [02p308 N
63|A|88881100 600 {PC|IC 74151A TIL DATA SEL MUK IN|[00B1R]) |02R2[TR |PPR4 N
36(A| 88681700 100 {PC{1C B2l4 TTua DUAL ey Mux IN{0GB18] |02RRfr8 N
31(Aa|88882800 900 |PC|IC 74174 TTu HEX U F/F w/CLEAR| IN[00818]1 [02@278 N
65| a|88882900 200 |PC|IC 74175 TTL QUAL D r/F W/CLR In (008181 j02R2T8 N
61| A 88885400 200 |PC1IC 9024 TTL DUAL rLIF/FLOP IN{00818]1 [02R2]T8 |PPP4 | N
75| A| 88886400 500 |PC|{IC 74157 TTL QUAD 2=INPUT MUX IN|008181 |02R2]T8 |PPPe | |N
«4|alaBB86700 100 |Pe|IC 7475 TTL. 4=h1T WISTAB LATCH | IN|00Bla1 |02R2]78 |PPP4 N
35( A 88897000 600 |Pr|IC 7408 TTL QUAD Z<INPUT AND In|00B181 (02R278 N
4| ClJe2B8024 400 (Pc|CONNECTOR LUCKING DEVICE IN PPPG N
37| A 96744154 100 |Pe|IC 7403 TTL QUAD ¢~IN POS NAND | TN |008181 |02P2f79 N
Cel A 96764156 400 |Pc|1C 7474 TTL DUAL L FUGE F/F In (008181 [02R2[T8 |PPP4 N

NUMBER OF LINE [Tems = 71
PROJECT ENGINEE! ARDEN HILLS
AA 2709 REV.7-7% _
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ASSEMBLY PARTS LIST

SPARE CODE .

S = SPARE_PARTS

N = NON SPARE
PARTS

@ E CONTROL DATA
CORPORATION
74873381 | N|CLA|D[<YNC CLA RS 232 MODEM DM (2551 11730777 (02723778 | 3/ 3 MF
i i R B rsaemnr oescaisrion ERIEEEES roggzzve | oheke
MAIN ] quanrry [ sutou| evansaare | crRalfve [MERRTT| R S
HIGHEST FINJ NUMBER = T4
ARDEN HILLS

74700700 D
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PROJECT ENGINEER
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74700700 D

G

CONTROL DATA
CORPORATION

ASSEMBLY PARTS LIST

SPARE CODE

S = 5P

N = NON SPARE

ARE PARTS

74873612 | K [CLA [D|SYNC CLA COAXIAL

DM |2551

12719777

06/20/78 | 1/ 3

ASSEMBLY ow

rev [ cuass |9 ASSEMBLY DESCRIPTION

besian FiRsT
souRcE usacE

RELEASE
DATE

PROCESSING
DATE

NUMBER

FinD
numBER|

n/ouT
sTATUS

CHANGE ORD.
NUKBER

oaTe
EFFECTIVE

axe/8uy] o,
earT | R

3
230

TYPE

62
12
13
65
64
63
37
31
72
70
56
38
55
“2
48
59
36
39
a8
30
47
51
43
“6
33
54
52
49
55
L}!
32
24
T4
22
26
25

PPOOP

PP PPBRPPOPOPPPOP>DPPP

[sEeleNaNe B B do el

IN
IN
IN
IN
IN
IN
ouTt
ouTt
our
our
IN
IN
out
IN
IN
ouT
ouT
IN
IN
IN
IN
IN
IN
out
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

008210
008210
008210
008210

008210

oos210
008210

008210

008210

008210
008210

® ®® D

PPP1
PPP1
PPP1
PPP1
PPP1
PPP1
PPP4
PPPS
PPPS
PPRS
PPPS
PPPS
8 |PPPS
PPPS
PPP4
06ROFTR (PPPG
06polrs |PPPS
PPPS
PPPS
PPPS
PPPS5
PPPS
PPPS
o6poys (PPPS

PPPS
PPPS
PPPS
06poys (PPPS
06ROYR (PPPS
06R0YR (PPP4
PPPS5
PPPG
PPPS
PPPS
PPPS
PPPS

2ZZZZZZZ2 2222222222 2222222222222Z22Z222

ax 2709

@ B CONTROL DATA
CORPORATION

vt quanmiry LI PART DESCRIPTION
09006005 200 |PC |[SCR MACH FLAT PHL W NO. 2
09030409 390 [PC [RIVET TUBULAR
09030419 SpO |PC [RIVET TUBULAR
10125102 2P0 |PC |[HEXAGON MACHINE SCRFw NUTS
10125200 2P0 JPC |OV HD PHL MACH SCR 4=40
10125502 2p0 |Pc [WASHER
15104200 1p0 [PC [IC QUAD 2IN NAND GATE 7403
15104400 7p0 {PC [TTL HEX STOR REG D=TYPE 74174
15104500 4j90|PC |ACCEPT TEST TYPE 74175
15104800 40 |PC [1C SPEC NUAL O TYPF FF 7474
15112300 3p0 |PC {INT CKT 74L00
15112700 «pO [PCIINT CKT 74L04
15115300 100 |PC | INTEGRATED CIRCUIT 9321
15116000 100 |PC |INTEGRATED CIRCUIT 74L02
15124200 1p0 {Pc [16=PIN DUAL=IN=LINF
15124800 2P0 |PC [IC SN7414
15131300 1p0 {PC |IC 8214 TTL 2 4I%1A MUX 542
15134800 100 |{PC |IC WEX BUFFER 4050
15141700 2p0{PC |IC PT1482R
15141800 2p0 |PC |IC PR14T2B
15142800 2p0 |PC |IC 74251
15142900 Gho |PC [MICROCIRCUIT TYPE 74l.10 TTL 3
15143000 200 [PC [MICROCIRCULIT TYPE 74L20 YTL DU
15143300 1b0 |Pc [MICROCIRCUIT TYPE 74L86 TTL QU
15143500 3p0 |Pc [MICROCIRCUIT TYPE 931.00
15143700 2P0 [Pc IMICROCIRCUIT TYPE 6124 DL UK F
15156100 4po (PC |IC Teb74 J
15163326 1p0 [PC |IC 1489A RECEIVER RS232C DTL
15163327 1p0 [PC |IC 9321 TTL DUAL DFCODER
17182200 2P0 [PC |1.C, SN7420
17184000 4p0 |PC [T.C, 4 BIT
24500040 12p0 |PC |RES FXD 425w 110 OHMS
24500045 8D0 |PC |[RES FXD ,25w 180 OWMS
24500055 2p0 {PC |[RES FXD 425% 470 UHMS
24500063 SN0 [PC [RES FXD +25# 1000 nwMS
24500065 1200 [PC [RES FXD +25% 1200 0OWMS

FRETECT EWGTNEER ARDEN WILLS
nev, 7.78

ASSEMBLY PARTS LIST

SPARE CODE

S = SPARE PARTS
N = NON SPARE

RTS

74R73612 | K [CLA [D |aYNC CLA COAXTIAL

OM 12551

12719777

06/20/7

8|2/ 3

ASSEMBLY ow
RUMBER mev | cuass |0 ASSEMBLY DESCRIPTION

DESIGN FinsT

SOURCE UsAGE

RELEASE
DATE

PROCESSING
DATE

NUMBER

FIND
numMBER|

CHANGE ORD.
NUMaER

DATE
EFFECTIVE

MAKE /BU Y|
554e o
s

2gu

73
77
21
°3
20
27
17
69
28
57
49
29
40
50
41
44
14
1R
19
50
34
60
53
75
35
71
3
29
34
40
16
78
1

7
2
a

POOTOPPEPELPOPPEPRPPRPIPPRPEREREPPRPEPEREERNIONOOONONDN

008210
008210
008210
008210
008210
008210

008210
008210

008210
008210
008210
008210

008210
008210
008210

® O DO®D

DO®PD® D®DD

P ®®

PPPS
PPRS
PPPS
PPRS
PPP4
PPPS
PPPY
pPPPS
PPP4
PPPS
PPPS
PPPS

PPPS
PPPS
PPP4
PPPS
PPPs5
PPP&
PPP4
PPPS
PPP4
PPP4
PPPS
PPPS
PPP4
PPPS
PPPS
PPPS
PPP4
PPP4
PPPS
PYP4
PYP4
PPPS
PYE&
PPPS

2222222222222 22222Z222222Z222222222Z2Z

ax 2709

NOMBER quantiry s PART DESCRIPTION
24500070 80 |PC |{RES FXD ,25% 2000 OMMS
24500082 2D0 [PC |[RES FXD +25% 6200 OHMS
24500087 14D0 [PC [RES FXD +25% 10000 NHMS
24500095 80 [PC {RES FXD +25% 22000 OHMS
24500139 2P0 [PC [RES FXD COMP, +50W% 100 OHM
24519100 2p0 |PC |RECTIFIER SILICON 750 MA
24521125 2P0 [Pc |cAPy FXD METALIZED MYLAR ,1 MF
24548306 4p0 [IN |WIREVELECT924 GAsPVCoULGRN
25175800 20p0 |PC IDIODE (1N914)
36186400 10 [PC |IC cHIP,TYPE 1488
36186500 1p0 |PC (1C CHIPsTYPE 14R9
36186800 40 |PC[INT CKT 7400 TTL GUAD 2 INPUT
36187000 300 {PC [INT CKT 7402 TTL QuUAD 2 INPUT
36187100 9p0 {PC |[INT CKT 740¢ TTL HFX INVERTER
36187300 2p0 [PC [INT CKT 7420 TTL DAL &4 INPUT
36188000 1p0 |PC [INTEGRATED CIRCUITY
38807901 2P0 |Pc |[TERMINAL HOLLOW SINGLE ENDe105
38836926 2P0 [PC |CAPACITOR,SILVERED MICA 100 PF
38836935 4po [PC [CAP, SILVERED MICA 240PF
39389700 9p0 {PC |INT CKT 7404
50250700 2p0 {PC [IC TTL TRPL 3 INPUY NAND 5003
51768200 400 |PC |T.C, TTL DUAL LINE TRANSMITTER
51784000 5p0 [PC [1.C, 74157
51786700 2P0 [PC [INT CKT 902
51801200 sp0 |Pc [IC GATE QUAD 2=INPUT AND
52342400 60 |PC [T«C,DATA SELECT.MULTIPLX T7415]
$3397814 2Dp0 {PC [CONN=RECTANSULARyMALE PLUG
66299099 4p0 [PC (MICROCIRCUIT TYPE 7400 (SPEC)
66299100 2p0 {PC |[MICROCIRCUIT TYPE 7410 (SPEC)
66299103 30 {PC |INTEGRATED CIRCUIT 7402
72003616 1p0 |PC |[CAPACITOR 10 VF 15V TANT
73954300 1p0 {PC |[NAME PLATE IDENTIFICATION SMAL
74567200 1p0 {PC [SYNCH CLA COAXIAL
74632700 1p0 |Pc [INSULTR CRD STIFFENER
74759500 1p0 |PC [HANDL SLKSCRND SYNC CLA COAXIA
74870580 8P0 {PC [INDICATOR LED
____iiil:jrj:___J ARDEN HILLS
Rev. 775

MF

MF

7-7/7-8 ®






74700700 D

(E;:E)(I)NTR&)LEVUA
CORPORATION

ASSEMBLY PARTS LIST

SPARE CODE

S = SPARE_PARTS
N = NON SPARE
PARTS

74873612 | K |CLAID

SYNC CLA COAXTAL bM 12561

12719777

06/20/78 | 3/ 3

AssEMBLY o
OMBER mev | cuass |9

w

pESIGN FirsT
souRce usAGE

ASSEMBLY DESCRIPTION

RELEASE
DATE

PROCESSING
OATE

PAGE
NUMBER

Finp [ ow
numsen|sz NUMBER

QUANTITY

PART 0ESCRIPTION

N/ouT
STATUS

CHANGE ORD.

NUMBER

oATE
EFFECTIVE

MAKE/BUY|
paRT | BY
Tvee

a
%o
z3

15 |A |74B870616
5 |A [T4B70629
4 |A 74870630
10| |74870632
11|a|74870638
76 (A [T4872299
66 (D|74873613
45 |A 75009943
46|A|T7603738
71|A|88881100
36|A (88881700
31 (A (88882800
72 {A|88882900
75 |A |888856400
53 1A 88886600
«4 [A|88BB6T00
35 |A |88889700
59 |A 88896100
6]A 94202104
61 |C 94288024

79 94897202
37 (A (96744154
70 (A 96744156

L= P L E U= NS g P N

> |CASSETTE DATA

CAPACITOR  CERAMIC NISC 0 01 U
SOCKET RT ANGLE 2ND ROW
SOCKET RY ANGLE 3RD ROW

RISK EJECTOR

" {SWITCH THUVAWHEEL & STATION

SWTCH LOCKNG TOGGLF 1 THRU 4 P

~ {SYNC CLA COAXIAL t0GIC

RES PKG 10 0K OHMS

1C 74LB&N TTL QUAD 2 INPUT OR
IC 741514 TTL DATA Skl MUX

IC 8214 TTL DUAL /1 MUX

IC 74174 TTL HEX D F/F W/CLEAR
1C 74175 TTL QUAD n F/F W/CLR
1C 9024 TTL DUAL FI TP/FLOP

1C 74157 TYL QUAD 2=1NPUT MUX
1C 7475 TTL 4=-BIT RISTAB LATCH
{095=0011036
I1C 7416 TTL HEX SCHMITT TRIGER

| SOCKET 3 PIN
* ICONNFCTOR LOCKING DFVICE

RISk TAPE TEFLON 1 IN WIDE
1C 7603 TTL QUAD 2~-1N POS NAND
1C 7474 TTL DUAL D FDGE F/F

NUMRER OF LINE ITEMS = 95
HIGHEST FIND NUMBER = 79

IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
N
IN
IN
IN
IN
IN
IN

008210
008210
008210
008210
008210
008210
008210
008210
008210
008210

008210
008210

PO®® PP DBD®DD

PPPS
PPP&
PPP4
PPPS
PPPS
PPPS
RFE4
PPPS
PPP4
PPPS
PPPS
PPPS
PPPS
PPPS
PPPS
PPP&
PPP&
pPp4
PPPg
PPPS
PPP4
PPPS
PPP4

zZZZzZzzZZZ2ZZZ2Z22ZZ 2222222

AA 2709 REV.7.78

PROIECT ENGINEE!

ARDEN HILLS

MF
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74700700 D

SPARE_CODE

S = SPARE PARTS

@ECONTI{OL DATA ASSEMBLY PARTS LIST NI Now SPaRE

CORPORATION ARTS
74873630 N|CLA|D|RYNC CLA DEFFERENTL UM 1255] 12/14/77 (06721778} 1/ 3
assemeny Laey | cuass [or AsstmBLY DescRieTion oesien | rst neLease rrocessiue | eace

(2] SR aumeriry [T PART pcscaeTion - SHASUE| NSRS | ertTRve [MERET S| S
A61A[0900600% | SCH MACH FLAT PHL W NO, ? iN pPPP) N
12(€| 09030409 RIVET TURULAR IN PPP] N
13| ¢|09030419 WIVET TURULAR N PPP) N
~R|8 (10125102 HEXAGON MACAINE SCHFW NUTS N PPP1 N
~T|Al1912520C OV HD PHI MACH SCH 4=40 IN PbP) N
L) 10125502 wASHER N pepl N
37{A[ 15104200 I1C QUAD 2IN NAND oLATE 7403 [OUIT|00B210 n%om PPPe N
31|A[15]104400 TTI HEX STOR KEG U=TYPE 74174 |OUT|008210(0 (1R |POPYH N
85| A[15106500 ACCFPT TEST TYPF 74175 ouY [008210(0 R|PPPS N
R4 {Aa|)15104800 1C SPEC DUAL D TYPE FF 7474 |[NUT [00R210 |06RATA [PPPY N
29|A|15112300 INT CKT 74LU0O N PRPS | [N
38(B|15112706C INT CK1 74L04 IN PPP5 N
27|A{15115300 INTEGRATED CIRCULIT 9321 OuT |00R210 | 06R0[78 |PPPS N
w2{A[15116000 INTEGRATED CIRCHIT 7eLu2 IN PPPS N
2| A[ 15124200 16=PIN DUAL=IN=L INE N popa| |n
36|A[ 15131300 IC A2la TTL 2 4l%la mMUX 542 QUT [008210 | 06078 |PPPS M
39(C|151348B00 1C HEX BUFFER 4050 IN PPPg M
“n|A[151«1700 1C pT14828 IN POpPS N
30|A|15141800 1C PR]4728B IN PPPY N
21]A]| 15142800 TC 74251 N Popg | M
23| Al 15142900 MICROCIRCUIT TYPE 74L10 TTL 3 IN PRPs | N
43|a|1514300C MICROCIRCUIT TYPE T74L20 YTL DU| IN OL PopPS N
sh| Al 15143300 MICROCIRCUIT TYPE 74L86 TTL OU|OUT|008210|0620{78|PPP5 N
33|48{19143500 MICROCEIRCUIT TYPE 93L00 IN PPPS N
°6|A[15143700 MICROCIRCUIT TYPE 49Lgé DL UK F | IN PPPY N
24 15156100 IC 764L74 J IN PPPS N
49(Cl 15163326 IC 14B9A RECEIVEK RS232C DTL IN100B210 06RQ78 | PPPS | N
?7{C| 15163327 I1C 932) TTL DUAL LECUDER IN|008210 0%078 PPPS | N
a1 Al 17182200 1.C, SN7420 IN| 008210 | 062078 |PPP4 | N
32| A 17186000 1.C, & RIT IN PeRS| N
73| C| 24500032 RES FXD «25% 51 OnmS IN Pops N
~3[C| 24500036 T|RES FXD +25% 62 0uMMS IN [LIT-T% N
61| C|24500041 RES FXD «25W 120 OHMS IN PPPS N
0| c|24500055% RES FXD o254 470 UWMS N PoP& | [N
~2[C[24500063 RES FXD «25# 1000 OHMS IN PoPsH N
59| C[ 24500087 ES FXD .25% 10000 ORMS IN pop& N

FRoIECT ENGINEE ARDEN HILLS
AA 2709 REV.7.78

SPARE CODE

@ECONTROL DATA ASSEMBI-Y PARTS LIST NINon Seane T

CORPORATION

74873630 N[CLAD|eYNC CLe DIFFERENTL OM | 2551 12/716/77|06/721778| 27 3
RN el il sl o | e | oeimeee [

N 1 P SHRT| AR | e [MERTV| 02 S
SR |[C 124500139 RES FXD COM2, +R0w 00 OHM IN PeP4 N
19|Cl 24519100 CIRECTIFIER SILICON 750 Ma IN PRPS N
17{Cj2452112% CAP, FXD METALIZEL MYLAR ,] MF | IN Peps N
72{C| 24548306 | WIPEWELECTsc4 GAsPVC UL ¢ GRN IN PPPS N
20| A[ 25175860 10DE (IN914) IN PePe N
51 [A1361H6400 1C CHIPTYPE 1488 IN PPPg N
49|A|30]RA500 JC CHIp, TYPE 14R9 nuT|008210 R|pPPpPS N
PR|AI 3616800 INT CKT 740u TTL wuaL 2 INPUT (o0uT]g08210 8 |PrPs N
40| Al 361ETG00 INT CKT 740¢ TTL wUAD 2 INPUT |OUT|008210 R|PPPS| M
P24 361R7100 INT CxT 740¢ TT_ HFx INVvERTER |OUT|008210 R |PrRPS N
36| 136167201 1C=7410 TRIPLE 3 INPUT NAND onT 008210 a|PoPe| [N
«1|A[361+7300 INT CKY 7420 YTL DAL 4 INPUT [OUT [D0BR210 8 |PPP4 N
w4 |A{361&B000 INTEGRATED CIRCULT 0uT |p0B210 g|PPPy M
14| 4] 338457901 TERMINAL MOLLOw SINGLE ENDe105| IN PEPS | N
18| A 3883497 CAPs SILVERED MICA 4/PF IN PPP4 N
75| A| 3883692 A CAPACTTORSILVEREL MICA 100 PF| IN PPP4 N
272|R1393K9700) INT CKT 7406 TIN[QO0R210 A |PPPY N
2S|A 91784000 IeCu 74187 0uT (008210 alpPops| |
5 A5 u0lenn IC GATE QUAD 2=TNPUT AND ouT 1008210 R|PPP4| |N
Rr(al9180270y IC DRIVERSTL/TTL pHaL DIFF N PePe| N
SA|A[S1RG2080D0 1C=9615 DUA, DIFF LINE RECEIVR| IN PPPG N
“3[A152342400 1.C,0A74 SEWLECT MULTIPLX T415] |0UT [gaB210 R |PPPS M
3/ C| 53397814 COMNeRECTANGUL AReMAl & PLUG IN PPPy | N
PRIA| 66299099 MICROCIRCYIT TYPE 7400 (SPEC) IN{ODBZ10 R |PEP& N
4|4 66299100 MICROCIRCUIT TYPE 7430 (SPFC) IN (008210 81PPPe | N
an|A| 66269103 INTEGRATED CIRCHIT 7402 IN[QOR210 R|PPPa N
1AL A 72003615 CAPACITOR jy VF 1wV IANT N [LLELTN A
7| C|739%6 300 NAME PLATE JDENTIFICATION SMAL| IN PYP4 N
1| 0| 74568100 CC FAR SYNC CLA DIFF N PYP4 N
7|C| 70632700 TNSULTH CRD STIFFENFK N LY S N
2| C| 74789AN0 HANNLE STILKDCKREEN SYNC CLA DI IN [-51-7% N
GT| A TanTS22 CAP ARKAY 220 PF ™ PLp4| |n
RIA|T4HTIOBRN INNTCATOR LEZD IN [-L1-1 M
18[A[ 74870614 CARACITOR  CJERAMIC NISC 0 01 V| IN popsy N
S|A|TarT0629 SOUCKFT  RY ANGLE 2NU ROw N PoRu| M
4fA|Tan70830 SOCKET RT ANGLF  3KU WOw IN PrP4 N

ROIECT ENGTNEER ARD=N HILLS
Ax 2708 Rev.7.75 _—,
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SPARE CODE

GRSk ASSEMBLY PARTS LIST R
CORPORATION PARTS

74873630 | N|CLA|D|sYNC CLA DIFFERENTL DM (2551 12/14/77 [06/21/78 1 3/ 3
O el Rt 1 AsseMsLY pescmisTion Souncr|.  Usaet "o PogaTe ™ | wien

R T S P angour | cmansare | o RlEve [ERRT] R S
10 T4870632 0|Pc|RISK EJECTOR IN PPPS N
11{A|74870638 100|PC [SWITCH THUMBWHEEL & STATION IN POPS | |N
74| 8| TeBT2299 00|Pr [ SWTCH LOCKNG TOGGLE 1 THRU 4 P} IN Peps| N
69|D| 74873631 oEF| |[Pc|SYNC CLA DIFFERENTL LOGIC IN RFE4| |N
45/A(75009943 200 |PC(RES PKG 10 0K OHMS IN 4 |eeps| [N
«6|A| 776037238 1o0|Pc|1C 74LBON TTL QUAL 2 INPUT OR | IN|008210 W78 [PPPa} IN
53{A 88881100 00|PC|IC 74151A TTL DATA Skl MUX IN|008210 8(PPPSI N
36| A|RBB81700 100 |PC|1C 8214 TTo DUAL 4/1 MUX IN[008210 8|PPPS | (N
31| A| 888R2800 0|Pc|IC 76174 TTL HEX L F/F W/CLEAR| IN|008210 8{PPPS N
55| 4| 88882900 00]PC|1C 74175 TTL QUAD D F/F W,CLR | IN|008210 a|PPPS| (N
48| A|B8885400 200{Pc|1C 902¢ TTL DUAL FLIP/FLOP I PPPs | IN
25| A| 88886400 S00| Pc| 1C 74157 TTL QUAD 2=INPUT MUX IN[008210 8|PPPS| (N
44 |A}B8BR6TO0 100 |PC|IC 7475 TTL 4=-BIT BISTAB LATCH| IN|p08210 8|PPP4| |N
351 A| 88897000 800|/PC|IC 74p8 TTL QUAD z=INPUT AND IN{g08210 alPPPs| (N
6 A[94202104 00| PC|SOCKET 3 pIN N PPP4| [N
66 |C} 96288024 400 |Pc|CONNECTOR LOCKING DEVICE IN PPPg N
37|A|96744]156 o0 |PC{1C 7403 TTL QUAD 2=IN POS NAND| IN|008210 a(pPps| iN
S4{A|96744156 6j00[PC|IC 7474 TYL DUAL U EULGE F/F IN|008210 a|PrPe N

NUMRER OF LINE ITEMS = 90
HIGHEST FIND NUMHEWR = 76

AA 2709 mEv,7-78

PROJECT ENGINEER

ARDEN MILLS

nF

74700700 D
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= o | xas3r-4 3/774-009-070 sueer -/ OF &
SHEET REVISION STATUS REVISION RECORD
Zl2|/ |rev £CO DESCRIPTION orfT | oate | arr
B|8|8} B8 lose3s7 | 566 £co VA ZEAPY]
~[Blele] ¢ |oe707 | vz cavw: donac7 CHz |Peus V775
01810101 5 (08139 |FIND W04 WAs 62013601 16l | 4 00
APLLED: LUK WAL (LALP)
D|BID|EY E (08063 | CLASS 4 RELEASE (BM TP |1-27-78|9°
- INTER-DIVISIONAL DOCUMENT
| | | Chenges to this docoment require
|| | opproval of all Using Divisions
|| | por CDCSTD 1.01.024.
L1 AALO30
1 L1 1 L1 Ll 1 i 1
NOTES
DN 74658500
WL 74658600 |PL 74658500
ASSOC. LISTS DETACHED LISTS
FORM 19246-01-015-002 DIETERICH-POST CLEARPRINT 1020 - PRINTED IN US.A.
. 3/7724-008-070
CONTROL DATA COMMUNICATIONS PRODUCTS DIV, CODE IDENT DOCUMENT NO. rev.
T r Santa Ana, Calit. 92704 34015 SHEET 2 OF 4 74é 55500
400
SO/ omm
R /5 )
38,/”7/?77?'0
V) - I o T SEE

74700700 D

FORM 19245:01.015.032 DIETEAICH-POST CLEARPRINT 1020

PRINTED IN US.A.
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F/77£-909 -070

DOCUMENT NO. REV.

il B i o e 500 | @
A ..
cDC A2 LEMGTH RTN N2
' FEET METERS
0.5 FT *./5 METERS
74658500 50.0 /5.24 37774
3774~ 009- 0
:13“»1-1:"1.\?3 céwumt:g:sc ::o;:u:.u owv. _‘°°3"°"1’;"' 2 4 007“2%'508 5 u\f)

FIND MD. 6
AL

SOLOER WIkE
2 N0

oz C
STAULE - NONE

74/L

LONN. HOOD rNTRDL
ok LLARITY

STAULE : NONE

SOLLOER WIRE
7D LOMNVECTOR sHEZL

FORM 19245-01-015-092 DIETERICH.-POST CLEARPRINT 1020

PRINTED IN US.A,
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wn | £ Avoeason [5/3. rot 02 o CABLE ASSY - srenix | bocument No. v
om 24 B SYNC P5232 70 o szes8500 |2
doud d = PRODUCTS DIV. 2034
“G Santa Ans, Ca. 92704 TIRST USED O
aore “aors | xasm-4 3/774-009-070 . et/ OF 2
SHEET REVISION STATUS REVISION RECORD
2|/ |rev £ECO DESCRIPTION ORFT | DatE | are
Bl8) 8 | vc3a7| S ECO LR 1517.76| M
ZB1c) ¢ |oe707 \awz cony. aovider <& P -/7-7> d
L10) D 108139 |FIND NO.4 WAS 620/360/ |Eth |, 0 40 M
AOLL: A WRE (BND) | -
NOTES:
| oeracuen Lists

FORM 19246-01-015-002 DIETERICH-POST CLEARPRINT 1020

PRINTED IN US.A.

" 3/77d-009-070

COMMUNICATIONS PRODUCTS DIV, CODE IDENT

DOCUMENT NO.

Sonta Ana, Calt, 92704 34015 SHEET & OfF 2 Oy 7658500

REV.

AOTES:

/i WORKAAKNISHIR PER COC SFPEC /0/180300

LPANANGLE OF CABLE EXITING COMIECTOR HOUSING TO BE 457,

[DNSHIELD /5 TERMINATED 7O THE COMMECTOR AIM /.

MAEL’ FIMND MO. 9 PER COC SPEC /O/EISO8 WITH PRALT 4/0. 74658500,

COMMECTOR NO. P OR P2, AND SEL/AL MUMBER.

Ap/ ENID OF CABLE 70 BE COLOR /OENT/FIED YECLOW  WITH FIND MNO. /7.
STRIC BUK WIUATIN A7 BITY FNDS A WAL 25/ 6 dwnr).

SLEEVE AL BGft NoRE LSV S7ERS AV ND. /4.

FORM 19245-91-015.092 OIETERICH-POST CLEARPRINT 1020

PRINTED IN US.A,
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@ 5 CONTROL DATA
CORPORATION

ASSEMBLY PARTS LIST

SPARE CODE
S = SPARE_PARTS
N = NON SPARE
PARTS T

74658500 E|CL

A CABLE ASSY SYNCRS232+203A DM | 2581

01/29/78

02/01/78] 1/ 1

AssEmBLY
It

mBER rev | cuass |27

bw

pEsIGN FiRST

ASSEMBLY DESCRIPTION ozt M

RELEASE PROCESSING
DATL OATE

NUMBER

rino fow
sz

PART
numMBER! NUMBER

QuAKTITY e

mEas|

PART DESCRIPTION

iN/ouT
sTATUS

CHANGE ORD. oATE
NuMeER ErrEcTive

12| A| 15003409
14| C| 24534706
8| C| 2454830}

Al 51892202
51904701
62013502
62013606
62013702
62013801
73995400
74658600
74871633
74871674
74873611

-

-
~N— P WOUVN &= OW
> P> @ P> > PO

—

1300 IN
00} IN
00| IN

8| PC
90| PC

09] PC

HES
09| PC
1300| PC

Zoo| PC

eEF | PC

50000) IN

1400| IN
400| Pc

WIRE ELECTe20 GAyPVC UL 1061
SLEEVING ELEC SHRINKABLE BULK
WIREZ'ELECT924 GA9PVCIULIBLK
HOOD CONNECTOR

CABLE LABLE
CONNySOCKETIHOUSING 25 PIN
SOCKEY

CONN PIN HOUSING 25 PIN
CONTACY PIN

NMPLT KI1T BLNK SMALL CABLES
WIRE LIST SYNC RS232 TO 203A
CABLE 13 CONDUCTOR w OA SHIEL
TAPE 3/4 WIDE VINYL CLOTH BLU
RETAINER MALE SCREW

NUMBER OF LINE ITEMS = 14
WIGHEST FIND NUMBER = 14

N
IN
IN

008063 OJO 8

008500
008800

MAREATY | B o
PPP2| (N
PPP1| |N
PPPS| (N

N

N
PPP&| |N

N
PPP4| |N
PPP&| (N
PPPe N

N
PPPa| |N
PPPs| I[N
PPP&| (N

A 2708 wev.7.78

FROIECT CNGTNEER ARDEN RILLS
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~oprpAcZ|os360|ct B aaatriyser | Bauy |-
- P30 O3 | OS5/ | SeE £00, 40060 o7 A8 |Fur F-aad
~ o3 K707 | KT RO, SOV 246 [Plar V772 | Al
I 05 108139 |FIND NO.5 WRS 4201360/ |t |15 5] d/élr'
) | LD BUA WAL (GNLD) !
AlR|A|AY A |0B063 |cLrss A" RELEASE c&m |7, |r-27-79] »o
[~ |  INTER-DIVISIONAL DOCUMENT
— 1 Changes to this d ol
[— 1 approvel of all Using Divisions
— | por CDC-STD 1.01.024.
CA
[~ TAAGO30
NOTES:
OV 74458700
PL 74658700
DETACHED LISTS
-FORM 19246-01-015-092 DIETERICHPOST CLEARPRINT 1020 PRINTED IN US.A,
32523 o093 v
s . CODE IDENT _ DOCUMENT NO. REV.
LLLLCOULY o comeanions ovison auos | sweer 2 OF 4 74655700 | 4

4.00
= /oiemm
TYP
15
387 ]
172
5
BT mm
SEE ,
e B
SHT ¢

A\ i‘ g&

G lsdowsa-oa | [T/

\J | [Feoc-2-staoes
Q

@

A

A\
@A

FORM 19245-00-015-092 DIETERICH-POST CLEARPRINT 1020

PRINTED IN US.A.
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22222-009-070

o e e [ Jseer 3 o PP H700 |4 |
CDC NQ LENGTH RTN NO.
FEET |METERS|
05 FT Y ISMETERS
7958 700 SO0 /4. 24 21775
VoY /00. O Fo. 98 e =

3/7757 5246 -0 - 270

’ EFHEG}UL&% COMMUNICATIONS PRODUCTS DIv. | COPE IDENT DOCUMENT NO. REV.
s Surt Ao ot 0270 a01s | SHEET L5 74658700 | -
WD MO, T
) .
AW SOLDER WIRE
NG WRE .y 70 LOMVELTOR SHELL
2\ |
SDLOER WikE
l 0 WD orzan B
?%v_ == LONY. 0282 L7758
Zo T IR LA TY
f STALE 2 MONE
orze C
STUE MONE
FORM 19248-01-015-092 DIETERICH-POST CLEARPRINT 1020 PRINTED IN US.A.
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i P Y
ows ISV RL

R e C”e[_ 5 /?SS y raerix | DOCUMENT MO ‘v

NG / /./11/(

' SIYNVCHRONOUS RIS 2I2\N|\ 74658700 | A
ed sonrs o | 10 2O 2088 1 TO00L/1 .

a4
FIRST USED ON

CODE 10ENT 57 775——-”9 070 sueer / OF 2

34015 Fo6e

SHEET REVISION STATUS REVISION RECORD

/ | rev ECO DESCRIPTION ORFT DATE APP

oo — INITIAL RELEASE V7L ViI<5-7H

2
o
o/ /| o/ - EEV NOTE 3 A4 | /-3-75]
bledozloszeo| cc &~ 2aracceqse o|2%, o -2
4

pRo3lossre | S £CO prrraagd /gg
/o O 6707 | L Z CoMe. <’04/7Zc'7<’/6 22V 2>

Y

05805 | 06139 |FIND MO, 5 WAS 6201360/ |FLG

AL - UK Il (GAL) 1478

AlAY A (08063 | CL.'A" RELEASE  C8m | TP li-22,88

INTER-DIVISIONAL DOCUMENT
Changes to this docoment require
approvel of all Using Divisions
por CDC-STD 1.01.024.

CA
L AABODO NPT
NOTES:
—
| oeracueo uists
FORM 19248-01-016.002 DIETERICHPOST CLEARISRINT 1020 PAINTED IN US.A.
/775 ~ -0 70
SZIZeo LO7
COMNTROL DATA MOM COMMUNICATIONS DIVISION COOE 1DENT ) DOCUMENT_NG. REV.
Santa Ane, Calif. 92704 M15 wes’ Z 0; 2' DN 74571’_5 700 A

pp PP

NOTES :

WORKMANSHIP PER £DC-SPEC 1012 0300.
ANGLE OF CLABLE EXITING CONNECTOR HOUSING TO BE #45°,
SHIELD 1S TERMINATED TO THE LONNECTOR SHELL # AN /.

FIND WUMBER 9 TO BE MARHKED FPER 10/21508 w/l7TH PART
NUMBER 74558700  CONNECTOR NUMBER P/ OR P2, AND
SERIRL NUMBE R.

Pl END TO BE COLDR [DENTTFIED 7£zww LATH FIND NMUMBER /0 '
STRIP BACK INSLLATION A7 BT AHNLS F WAL Z506.dmsr ).
SLEEVE L BGFE WIFE LONS NG VD /3.

FORM 19248-00-018-082 DIETERICH-POST CLEARPRINT 1020

PRINTED IN US.A.
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SPARE CODE

@DRume  ASSEMBLY PARTS LIST  [F55#7)

74658700 A| CLA| Al CBL AY SYNC RS232 TO 201 2uiw OM | 2551 01729/78| g2/14/78! 1/ 1 mF
assemeny oy [ eiass |20 AssEmeLY DESCAIPTION veston | rinsr JReveasc ragckeaie | maok
R E R e B Rl e e
13| C| 24534706 00| IN| SLEEVING ELEC SHRINKABLE BULK IN PPP1 N
12| C| 24548301 - 300| IN| WIREsELECT 24 GAIPVCIULIBLK IN PPPs N

3 al 31892202 200| PC| HOOD CONNECTOR IN N
8 51906701 200| PC| CABLE LABLE IN N

€| 62013502 00| PC| CONNISOCKETIHOUSING ¢S5 PIN IN PPPs N
S A 62013606 1200] PC| SOCKET IN N
1| Al 2013702 100/ PC| CONN PIN HOUSING ¢S5 PIN IN pPPel | N
4 Al 62013801 1200 PC| CONTACT PIN IN PPP&| | N
9 8| 73995500 200/ PC| NMPLT KIT BLNK LARGE CABLES IN PPPe| | N
11} Al 74658800 REA Pc| WIRE LIST SYNC RSe32 TO MODEM IN RFEa N
7| Al 74871633 50000 IN| CABLE 13 CUNDUCTUR w OA SHIEL| IN| 008500 PPP6 N
10| A 74873672 1400; IN| TAPE 3/6 WIYE VINYL (LOUTH YeL IN| 008063| 02189g| PPP4| [N
6| Aj 74873611 400| PC| RETAINER MALE SCRew IN PPPe| [N
7 d
NUMBER OF LINE ITems = 13
IGHEST FINY NUMBew » 13 ,
A 2709 REV.7-78

SPARE CODE

CONTROL DATA s s N RNeARe
GOSN ASSEMBLY PARTS LIST
Te658701 | A [LA A [BL AY SYNC RSe32 TO 201 2ués pM RSS1 basel/78 Dpe/14/78 |17 ) MF
PO Y A rioee sreemerion sraran | rimer ~tase orocessinG
NUMBER sz “ SOURCE USAGE DATE OATE NUMBER
RS — o] omea | e [ R] 3]
13 [C [24534706 100 [IN SLEEVING ELEC SHRINKABLE BULK | IN PPPL | N
lg C 24548301 3 s IN WIREJELECTo g4 GasPVLIULIBLK IN PPPy N
a 5192202 200 Pc HOOD CUNNECIOR IN N
8| [51904701 290 PC CABLE LABLE IN N
2 IC 162013502 190 PC CONNsSOCKET1HOUSING ¢5 PIN IN PPPy | N )
S |A 62013600 1200 Pc SUCKET | IN N
1 |A 62013702 1 i PC CONN PIN HOJUSING €% PIN IN PPPe N
4 A 62013801 1240 PC CONTACT PIN N PPPe N
9 B [13995500 s 0 PC NMPLT KIT BuNK LAKGE CABLES IN PPP& N
11 R [T465880¢ RE PC WIRE LIST SYNC RSgge TO MODEM | IN RFE4 | N
7 1o 74871633 | 120090 [IN CABLE 13 CUNDUCTUR w Ua SHIEL | IN D0BS00 PPPa | N
10 (A |TaB7}1672 14 8 IN TAPE 374 WIVE VINYL LLOTH YeL IN poBo63 p23518 PPPe N
6 [ [TesTI611 400 Pc RETAINER MaLE SCHew IN PPP4 | N

NUMBER OF LINE ITtms = 13
HIGHEST FINJY NUMuer = 13

PROJECT ENGINEE ARDEN HILLS
AR 2709 REV.7-75
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—1— | Changes to this document require
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I I P CA
e ST
NOTES:
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DETACHED LISTS
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COCE iDENT DOCUMENT NO. REV.
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V77

SOLLER WIRE

My /’,V/ﬁ”[ 70 COMNVELTOR SHELL
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STl WOALE
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MFG Santa Ana, Ca. 92704
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WD - 1 )
v (D2 e 70
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arer CODE 1DENT

34015

FIRST USED ON
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SHEET REVISION STATUS

REVISION RECORD

12| /| rev €CO DESCRIPTION ORFT | DATE | arP
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/o1 o7 - CEY AOTE 3 L4 1/-3-25

o/l ozloszeo|c F prcrrecaseD PPy o2

oV O3 (06707 | L Z ol W77 CHE oy V-2

aAF| 04 |08/F9  |FIND IO, 5 RS 6201360/ |FLE %4 %
AADLLD: LA WHKE (MDD

AlA) A |08063 | (Lass A"

ReELEASE CEm| TP L2778 =0

NOTES:

L
| oerackeo uists

FORM 19246-01-015-002 DIETERICHPOST CLEARPRINT 1020

PRINTED IN US.A.
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CONTROL DATA MOM COMMUNICATIONS DIVISION
Sants Ana, Colif. 92704
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34015

SHEEY Z OF 2.

ON

DOCUMENT NO.

74659000 | A

NOTES :

BB PR

1

WORKMANSHIP PER C£DC-SPEC /10/2 0300.
" ANGLE OF CABLE EXITING CONNEC TOR
SHIELD 1S TERMINATED TO THE LCONMECTOR SHELL & Ains /.

FIND NUMBER 9 TO BE MARHMED FER /0121508 4/NTH PART
NUMIBER 74658900, LONNECTOR NUMBER P/ OR P2, AND -
SERIAL NUMBER.' .

P/ END TD BE COLOR IDFNWFIED rézww,wm/-‘mo ﬂﬂﬂﬂFR/ﬂ .,

HOUSING 'TO BE 45°,

SR W/( //VfMAV)’ﬁA/ a7 Iﬂlzf LMAS A5 W/f’£ 25 /I 4M).
fZéZI’é‘ AL LRE WHRE LENE AN D, /3.

FORM 19248-00-018-002 DIETERICH-POST CLEARPAINT 1020
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S = SPARE_PARTS

SPARE CODE:

@ORVERARL  ASSEMBLY PARTS LIST =&
CORPORATION PARTS
74658900 | A JCLA [A[CBL AY SYNC RS232 TO 208A MODE [DM [255] [01/29/78[01/29/78[ 1/ )
Moment [ e evnns o xasemacy oxscmirrion ssme| s e | ogmmwe | met
I e ouanmiry (L) PART oEscRIPTION nioun| Maven | eltlhve [ERETIRY &
13[C|24534706 1p0 [IN[SLEEVING ELEC SHRINKABLE BULK | IN PPP1 | [N
12[C|24548301 3p0 [ IN [WIREWELECT124 GAYPVCOULIBLK IN PPPs | N
3|a 51892202 2P0 |PC |[HOOD CONNECTOR IN N
Al 51906701 2p0 |PC |CABLE LABLE IN N
2|c|e2013502 100 |Pc [CONNISOCKETIHOUSING 25 PIN IN PPP4 | IN
5|A|62013606 13p0 |PC [SOCKET IN N
1|A[62013702 1p0 |PC [CONN PIN HOUSING 25 PIN IN PPP4 | N
4 [Al62013801 13p0 |PC |CONTACT PIN IN PPP4 | [N
9|8 |73995500 2P0 |PC|NMPLT KIT BLNK LAWGE CABLES IN PPP4 | N
11 (A |7465%9000 REF| |PC|[WIRE LIST SYNC RS232 TO 208A M| IN N
7|A[74871633 ~00p0 [IN|CABLE 13 CONDUCTUR w 0a SHIEL | IN|008500 PPP4 | [N
10|A[74871674 14PQ |IN [TAPE 3/4 WIDE VINYL CLOTH BLU IN|008500 PPP¢ N
6|A|74873611 4p0 {Pc [RETAINER  MALE SCREW IN PPPe | N

NUMBER OF LINE ITEmS = 13
HIGHEST FIND NUMBER = 13

AA 2700 mEv.7-78

PR Evae l —ARDEN HILLS

~mF

74700700 D



i EVLNTIRL

own 27%d CONTROL DATA RGLE [/7‘/525' ﬁjj Y rrerix/| cocument wo. '
cmeo . SONCHKONOS K5 232 70 THS SO0
we |7 2 T it o | S LS IINAL AN, LEH, TLH H
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arrn ‘°;;°';’;”' xd/32-4 FIIT7 7009 =0 70 SHEET /' I/ &
SHEET REVISION STATUS REVISION RECORD
K752/ |rev ECO DESCRIPTION -ORFT | DATE APP
B 7772 %7,77 17/2] FRELIN FLLLRSE ML WD
~lwloslor]ol o/ - REY AL FONC caitowrs O8N | L4 | /-3-76
—lealo/bAcz losseo |« & ZEFreASc2 g |0 2]
-kdefefoor|oszo | s oo NPearls—ro-2
—V£LlEIEVEY € |0o323 | S€& 0 q ez | A
TEIEAAN A (Ce707 | o2 7 com. coniacr Cats |2y |- 72| 4L ¢
‘ HEEE 6 08139 |Fivo NO.BWAS 620/3601  |FLE
] AL BUA WKL (VD)
GIEIE|GIHN H 108063 [CLASS “4” pet £ASE  C8M | TP |1-27-78| 2
- INTER-DIVISIONAL DOCUMENT
- Changes to this docoment require
- approval of all Using Divisions
|| | »or @S0 1OVOZSE.
- AALO30
S T U NS I N U T |
NOTES:
o DN TIES PIOD
WL 74659200 |~z 77659 /00
ASSOC. LISTS DETACHED LISTS
FORM 18246-01-015-082 DIETERICHLOST CLEARPAINT 1020 PRINTED IN USA.
3/777-009-070
CODE 1DENT DOCUMENT NO. ; REV.
e i 4e55/00
) 400
. .
/016 mm
ve /.5 )
e — Typ
I 38./mm A
.5
| "‘\ .. 12.7mm , 2 @
2
© @

SEE

oy

SHT 5

coc-ie-s1aoPs] -3 §[seovis-z-oad] | [/
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3/777 -009-070

7

l

75

;:; § /9.05mm |
| /25
o W

LOCATE APPEOX.
AS SHOWK

/1.91/mm

3./8 mm

046
L0050
1/ 7 mm
[ @7 mm
3 RPLCS

OIA

)
DETAIL !é@

RONTROLBALA COMMUNICATIONS PRODUCTS DIV. CODE 1DENT ) DOCUMENT NO. REv.
a "_; k Sacte Aan, Cait 97708 34015 SHEET 3 or 5 7L659/00 £
o
/39.7mm

£ UAM 19245 01 016:0¥2 DIETEKICH-POST CLEARPRINT 1020

PRINTED IN U.S.A.

I 777 -07-070

O NTROARIAES

COMMUNICATIONS PRODUCTS DiIV.
Santa Ana, Caif. 92704

CODE IDENT
34016

sHesT < oF K2

DOCUMENT NO.

74659100

REV.

cDoC A2

A

LEMNGTH

RTM N2

FEET
205 FT

METERS
*./5 METERS

74¢5 9/80

S0.0

/5. 24

77777

. FORM 19246-61-015-092 DIETERICH-POST CLEARPRINT 1020
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DOCUMENT NO.

Santa Ana, Catif. 92704

E%mﬂg&ﬂﬂ COMMUNICATIONS PRODUCTS DIV. | c°‘;;°"1’;'" SHEET 5055 | 74659 |OO

REV.

IO NO. 4
LA

SOULLR  WIRE
7D LOMNLLTOR SHELL

or7an C

LOWN. K222 D077 758
FOR L2427

STALE 1 MOME

SUGLE = NONVE
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' ;wu VEVUNTIRL  Jit205 CONTROL DATA RGEH [/qglf ﬁjj >/ PrEriX | DOCUMENT NO. atv
cwo > g SERRDIN )V KONOUS KO 232 7O \ON 7755/ 00 |
e VB Fedoits o | L LIS VN 29K, BN, QLA H

— FIRST USED ON
avre “aore | xas32-4 FIT77 009 L 70 sHEET / OF 2
SHEET REVISION STATUS REVISION RECORD
21/ |rev ECO DESCRIPTION -ORFT | OATE | arp
27774 V)9 FRELIN FELEASE WML WD¥
a1or | o/ - Lesy NOTES 3,94 b Z4 | r-2-75
oo oz|os el K & AEALELLASED orar 7o-25]
oz | osPR0 | sSes Lo 1oy [5-9-251
EFlEY E |oe323 |56 £CO 4q #2726\ M
FIAl A loeo7 |z covrater csts | F2er Verr-27
éle V@ |o8/32 VFAND MO. B3 WAS 6701360/ |ELG 279
AOLLD. LUK WKE (BYD)
G|HIH |08063 | LLASS A" RELEASE (BM | 7P 1/-2278|%
NOTES:
: | oeracueo wists
i! FORM 19248-01-015-002 DIETERICHLOBT CLEARPRINT 1020 PRINTED IN US.A.

e T 777 DO T P70
~ v | COOE IDENT DOCUMENT NO. REV.
RRRRRE o oo ovmon | T et z0r2 DN | 72AS 9/I0 | 6

B BB PP

NOTES :

WORKWMANSHIP FPER CDC-SPEC /0/20300.
ANGLE OF LABLE EXITING CONNECTOR HOUSING TD BE 45°
SHIELD 1S TERMINATED TO THE LONNECTOR SHELL ¥ AN /.

FIND NUMBER & TO BE MARHED FER /0/2/508 w//7H PART .
NUMBER 796500 | LONNECTOR NUMBER P/ OR P2, AND
SERIAL NUMBER.

SECURE FIND INUMBER 10 7D Ff/ND NUIIBER & L/7H F/ND
NUIIBEL /2. USE SPAR/NGLY. DO NOT (ONTAIIINATE
FIND . NILERS / AN 3.

STRIP Bk //1/5‘4/447/4/1/ AT BOTH LNDS OF WIRE .25 (.4 ).
SLEEVE ALl BIRE WIRE LSINVE FANVD NP /8.

Pl END 7O BE COLOR [DENTIFIED YXX£LLOW LATH FIND NUMBER 7.
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SPARE CODE

@DBERMYL  ASSEMBLY PARTS LIST [ =3

74659100 [ H[CLATATCBL AY SYNCH RSZ232 TU TERMNL ¢ [DM [2551 01729778 [01/29/78 [ 1/ 1 MF
Svivmen | mev [ euass 0% AssEMBLY DEscRieTION Sounce| ussee . ot AT | wmeen
N ] S auanry | sART DEscRIPTION SUT| ANERA | erATRL [MEERT| 22| S
13 [C[24534704 SLEEVING ELEC SHRINKABLE BULK N PPPI | N
18)C|24534706 SLEEVING ELEC SHRINKaABLE BULK | IN PPP1 | N
15°C [24548301 WIREYELECT 24 GAPPVCIULIBLK IN PPPS | N
9|C 24548310 WIRE ELEC STRD INS. UL APPD IN PPPS | N
214 (51892202 > |HOOD CONNECTOR IN N
5| 51904701 CABLE LABLE IN N

1[{C|62013502  [CONNeSOCKETYHOUSING ¢8 PIN IN PPP4 N
3(Aa|62013606 * |SOCKET IN N
6(B (73995400 NMPLT KIT BLNK SMALL CABLES IN PPP4 | N
8 A (74659200 » |WIRE LIST SYNCH RSp3g TO TERM | IN RFE4 | N
4|A 74871632 CABLE 9 CONDUCTO®R w OA SHIEL | IN (008500 PPP4 N
7[A|74871672 TAPE 3/4 WIDE VINYL CLOTH YEL | IN[008500 PPP4 | IN
12 (A (764872047 RISK EPOxy RESIN IN PPP4 | IN
17|A[74872052 LAREL FREQUENCY IN PPP4 | N
14 |A 74873611 RETAINER MALE sCwEw IN PPP4 | N
16 |C (94288024 CONNECTOR LUCKING DEVICE IN PPP4 N
10| |94871400 PIN FORMED ,058 Dl1a IN N
11 95828900 RECEPTACLE RT ANGLE IN N

NUMBER OF LINE ITEmS = 18
\ HIGHEST FINU NUMBER = 18
PROJECT ENGINEER ARUEN HWILLDS
AA 2708 mEv.7-78 L —‘
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P T TR ZZS controL paTh B CABLE A58Y - raerin/] vocument “wo. © ey
e W 5 UC DIFFEREUTIAL 74666500 |E
— v | CLA 7O MODEM
e FIRST USED O
arre c°;°'1°;'" xXa/3 7“-,4 3/835-009-070 sweer /S OF 2
SHEET REVISION STATUS REVISION RECORD
2|/ Jrev] eco DESCRIPTION oret | pare ] aee
o oolosseo | x & Araczcasen L4 |/-0-75|
orlor)or \Os548/ | 586 £co L |are.75
cle]l € |oer39 | Ses £cO g |29 76|
oo O |0e305 | S&€ £co Za #2726\
Dle) £ |o80e3 | CLASS ‘A’ RELEASE 7P | 12778
INTER-DIVISIONAL DOCUMERT
Changes to this document require
approvel of all Using Divisions
por (DC-STD 1.01.024. 4
LI NN
NN EEEEEEE
NOTES:
DN 74e66500
WL 7466 6600 | PL 7debo500
ASSOC. LISTS DETACHED LISTS )
- FORM 19248-01-015-002 DIETERICHPOST. CLEARPRINT 1020 PAINTED IN US.A.
3/835-009-070
CODE IDENT DOCUMENT NO. REV.
roucommenre e | T | 2 07 2 666500

_ doo
/01,6 mm
7yP

50.0 1.5 FT

/r‘—‘
VAN

2
£ re
/e )17

r,2

/5.00 X./5 METERS

JACK.S‘OC'IE?‘/

y—

N
o]

|

wew -l
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own /. Awogesow /1107 COOL a; e CABLE ASSY - steeix | DOCUMENT NO. eev
L Va " ; TSYAIC DIFFELCEAITIAL ON| 74666500 £
v 1G22l [oadmie on CLA 70 MODEM
MEG Santa Ana, Ca. 927 FIRST USED ON
“aors | XAZ7-4 | 3/835-009-070 et/ OF 2
SHEET REVISION STATUS REVISION RECORD
Z / REV ECO DESCRIPTION ORFY DATE APP
0|0 00 |05 360 | L 8B AREFELEASEL | L4 /-10-75|
/lolor loses/ | see zco /4 775
clel ¢ locr39 | see cco 4q |07 4]
D2y O 06305 | Sc€ £Co . Saq |2z 7 sy
Cl|EYVE (O8O3 |CLASS A" PEFERINCE | TF /2778
NOTES:
' ‘ ' ’ | oetacHeo uists

FORM 19246-01-018-092 DIETERICH-POST CLEARPRINT 1020 PRINTED IN US.A.

.- - B .. 3/835-009-070
* €OD 0O T NO. REV.
BULAAY o comoemos s | P e 2 or 2 | /| Sl gen 500 | e
AOTES: - : - ,

/. WORKMANSHIP PER COC-SPEC /0120300
AAUGLE OF CABLE EXITIAG &OIKNECTOL AOUSIMIG 7O BE F5°

L\ Ao 0o, 7 70 88 MmarkED AEE 10/2/508 Wit LaeT MUMBER 666500,
CONMMECTOR NMUMBER P/ OR P2, AND SERIAL AMUIMBER.

' P EMD 7O BE COLOR /DENTIFIED W/ITH EED USING FIND AO. &

! FORM 19246-00-018-092 DIETERICH-POST CLEARPRINT 1020 PRINTED IN US.A,
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@ORE:  ASSEMBLY PARTS LIST

CORPORATION

TakkhSon| FICLA[ATFR] AY QYNC NIFFRATL CLA TN mn |DM {2551 02/04/7802/04/78( 17 1
e R e AssEmeLY PESCRISTION " |oetwee|  Gewer "oare mooare® | wimmen

wiiiea(3Y] WS quamiry U | ART oEscRIRTIGN e e A EE
144115003400 ARQ|TM |WIPF FLECTs2n GAWRVE UL 10A1 IN pPp2 | |m
nn 18262504 @[Pr |SCRFW LNCk AGSY MM F IN PPRG Y]
11}8|51R0827202 1p0{Pr |HNON CONNECTNR IN PPPe N
6] |s19n670) PO |Pr|cAmi E LARLE ™ pPps | M
1{€}53397814 1PO|Pr | CONNSRECTANGIIL AR MAL F PLIIG IN PPPE N
4 #5269700 0{Pr|COMYACT RFMOVARLE IN PPP4 N
7[R} 73995500 0| Pc[MMPI T KIT RLNK LARAF CABLES N PEpg| |N
3| Al 74397400 1900 Pr|conracT PN w PPP& N
13| |7439780] 0{PricoNTACT PIN N Peos| |In
9|A|74k66600 oFF] |Pr[cR1 AY SYNC NIFFRNTI cLa Tn MO| IN B RFFa | |w
?|A|T4RTIRG 1P0IPr |CONNFCTOR 34 CONTAFT W HOOD w PPP4 1 N
A|AIT74RTIETR 2PO|Th[TAPE 3/4 WIDF VINYI CLOTH RED IN|00RS00 PPEs [ |N
Sla|T4r7)1772 A00PO|TH |CARIE 17 Tw PR 24 awg 1™ [noBS00 pPPOG N
12| | 75770090 1790 |Pr [CONTACT RFMOVARLE N PPP&| (N

AR 2700 mEv. 779

MUMRFR NF L INE JTFME = 14
RIGHFST FIND NUMAFD = 14

_t 1|
PROJECT ENSINKER l ‘9”5\’ "'L' '3

oR
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[ N 0221 CONTROL DATA RALU (‘45&5 A5SY_ raer1y/| DOCUMENT NO. (132
coeo , SYAC COAX CLA TO 74666700 | £
N A2 2 MODEM
uro s'"c';::a'lz:':'” FIRST USED ON
arrr 34015 Na/3e-A 3/836 '009‘070‘ SHEET / OF 3
SHEET REVISION STATUS REVISION RECORD
3|2/ |rev ECO DESCRIPTION DRFT | DATE APP
ooloo|ao) 00 |Os 360 |k 8 AARRUZELSELD LA | //4-75]
aolo/|o/jor (05480 | SEE £CO ZAa |24.75
cleliclce |loez3d|ses £co £4 337 (M
clcloy o |ocddo | sec £<o RLEZAL
CICVEN £ (08063 CLASS "A"RELEASE 7P |\r-z27-%m| >
-
1 INTER-DIVISIONAL DOCUMENT
—1 | Changes to this docoment require
— | approvel of all Using Divisions
1 | per CDC-STD 1.01.024.
CA
- AAGO30
L1 1 | I I S I |
NOTES:
DN 74666700
W 7deebBO0 | PL Rob 700
ASSOC. LIST DETACHED LISTS
. FORM 19246-01-015-092 DIETERICHPOST VCLEAﬂPaINT 1020 PRINTED IN US.A.
3/836 -009 -070
MDM COMMUNICATIONS DIVISION COOE 1DENT DOCUMENT NO. REV.
Santa Ana, Calif. 92704 34015 SHEEY 2 OF a 746 éé 700 C‘

- FO0
/Ol emm
Va4

50.02.5F7 -

/5.00 £./5 METERS

/[T
{[seowszroad [ ] Pz
13—
/‘/©
O ©
P R
JACK SOCKET
MALE
JACKSCEEW T 0
vew 18=18

FORM 19245-00-015-092 DIETERICH-POST CLEARPRINT 1020
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7-33 o



3/836 -009-070
CODE IDENT DOCUMENT- NO. REV.

MDM COMMUNICATIONS DIVISION 34015 SHEET 5 OF 3 74664700

Santa Ans, Calif. 92704

" DETAIL b§ ‘

FORAM 19245-00-016-002 DIETERICH-POST CLEARPRINT 1020 PRINTED IN US.A.
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[l (L VA e 3 ONTROLYDATA RGT CABLE A55Y - reenix | DOCUMENT WO v
il . _ AL ki SYMC COAX CLA 70 DM 74666700 | £
o P e R MODEM
:'::" - (oo:":“;‘ L] prrreperrerw . i
ot | Aaiz-a 24836 -209-070 / et S OF 2
SHEET REVISION STATUS REVISION RECORD
] 2 / | Rey ECO DESCRIPTION DRFT Cate APP
| wolaol 00 |os760 | v & Awczeasen 4 |rrens
CO\OI) O/ | 2E42B0D [ SEE £co A |25
clcle |oe23d | scs fco Za |3-3.70| A4
clol o |cesdo | Ss£ Eco 72 AV
C|E) £ |08063 [ cLess A RELEASE 7P \/iz778 w2

NOTES:

I DETACHED LISTS

FORAM 19246.01.015.092 DIETERICH.POST CLEARPRINT 1020

PRINTED i« US.A.
3/835 -009-070
CODE 1DENT DOCUMENT NO REV
MDM COMMUNICATIONS DIVISION
Sumta Ans, Cat: 52704 s | SHEET 2 0F 2 \DM | TL666700 c

NOTES:

/. WORKMANSHIP FPER COC-5PEC /10/20300

ENAIGLE OF CABLE EXITING COMIECTOR HOUSIHIG 7O BE 45°

[N PI EXD TO BE COLOR IDEITIFIED WHITE WITH FIMND AUMBEL 1/

IBNFINGDG RUMBER 9 TO BE NMARKED FER /O/1E/508 W/ITH PART AUMBER
F7de66700, COMNECTOL MINMBER £/ OR PE, AND SE£/AL MAMBER.
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CDBRAN

ASSEMBLY PARTS LIST

S = SPARE_PARTS
N = NON SPARE
PARTS

T4ra6TNN- F ICLA

A |FRL AY ®YNC COAX CLA TO MONFmM DM [265]

01/29/7R

07730778 | 1/

1

AssEmBLY
_NumsER

ney | cLass

ow
2

AssEMELY DESCRIPTION

orsicw rinsy
source usase

RELEAST
DATE

sracLssinG
oate .

PAGE
NUMSER

HIRKFST FIND NUMARFD » 16

ein|3Y] Wi auanriry (S Pant oescaierion e e e
va|a 17510002 - «nnp@ |V [SLFFVE CARLE 7VPPFR 625 DTIA [ IN {nORSNYO PPP4 N
172 |¢ {PaB34714 AP0 |IN ISLFFVING FLEC SHRTNeARLE RIILK N LT3} N
5 6172104 10p0 |Pr lcoMTACT N pPP6 | M
A 3A177301 1000 [Pc [cOnTACT N PrP4 nM
QA [51nn3729) annh0 [IM |CARIE " COAX RGIRNR V! IN [n0RSNHO PPpgy N
3|8 91892202 10 |Pc [HOON CONNECTNR IN ELT-Y At
10 51904701 2po {Pr [CARIF L ASLF IN peeg | (M
1053397814 1po |Pr |CONN=RECTANGHL ARIMAL F PLUG ™ pepg ™
Q |R 739905600 ?po |Pr N T ®K1T A_NK |_ARRF CARLES 1Y) PEP4 M
o [A]74307800 26h0 [P {CONTACT PIN ™ pepg | (M
VA B 174R66RND peF[  [Pr [WIRE LIST SYNC cOAY LA TO MpM ) IN RFF, | M
16 |8 174871108 10po [Pr [SLFFVE  SOLIER {7 pPog | N
11 [A|TaRT1A76 2po [TV [TAPF 374 WIDF VINYI CLOTH WNT IN |on8S0n0 PPRy N
2jal7r4071816 1p0 {PC |CONNFCTNOR RINY ™ LILTS n
AL} Q4PR8020 2P0 |Pr |SCRFW L OCK MALE ™ PPDg N
7 243337239 10pO [Pr [RING IN . |pros [~

MUMRFD AF | INE ITFwe » e

as 2708 SEv. 779

PROTECT ENGIREER ] ARNEN WILI ®

oR
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WIRE LISTS

L]
This section contains wire lists for the cable assemblies used

with the synchronous data link control communications line
adapter.
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wa | xaszr4 | s774-028-070 sweer / 0F &
SHEET REVISION STATUS REVISION RECORD
2| 7 | rev €CO DESCRIPTION ORFT | DATE | PP
Bl & | ocsac7| 56 £cO g |65 % &
cle N ¢ |0e707 |z com. convzzaer CHls [ Zonr |~ 22101
1ol 0 logoez |ceass A" ReceEnsSE CHMITP |/-z0-7] =
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GLOSSARY A
This appendix consists of an alphabetical listing of all NCNAS Next character not available status
acronyms and mnemonics used in this manual. For NPU Network processing unit
convenience, all mnemonies for signal names are presented NSYN New synchronization
in the true or conventional state, although some signal ODATA Output data
names exist only in the false or reverse level state. ODD Output data demand
ODDF Output data demand hold
OER, OERA Output error

ACLA Asynchronous communications line OF Output format (bit)

adapter OLE Output loop error
ADD Address (bit) OLES Output loop error set
AGC Automatic gain control OON Output on
CLA Communications line adapter OSC Output select clear
CLE Communications line expansion (unit) OSL Output select
cO Code bit OST, OSTA Output strobe
COMn Command word (1, 2, or 3) OosuP Output supervision
CRC Cyeclic redundancy check PAD Dummy character
CTS Clear to send PE Parity error
CTSS Clear to send status PES Parity error status
DA Data available PI Parity inhibit
DAR Data available reset PSET Parity set
DAT Data receive register (bit) QM, QMA Quality monitor
DAVF Data available hold QMS Quality monitor status
DCD, DCDA Data carrier detect RC Receive comparator

" DCDS Data carrier detect status RD Receive data

DSR, DSRA Data set ready RDAT, RDATA Reset data
DSRS Data set ready status RDAV Reset data available
DTO Data transfer overrun RDTO Reset data transfer overrun
DTOS Data transfer overrun status RHR Receiver holding register
DTR Data terminal ready RI, RIA Ring indicator
ETX End of block RIS Ring indicator status
EXTC External transmit clock RNCNA Reset next character not available
Fn Frequency (code 1, 2, 4) RODD Reset output data demand
FDX Full duplex ROLE Reset output loop error
HDX Half duplex RPE Reset parity error
IA Input available RR Receiver error
IADD Input address state RSUP Reset supervision
IAV Input available RSYN Resynchronize
IDATA Input data state RTS Request to send
IEN Input end SAV Status available
IER Input error SAVF Status available hold
I1 Information input (bit) SCLA Synchronous communications line
ILE Input loop error adapter
10 Information output (bit) SCR Serial clock receive
I/0 Input/output SCT, SCTA Serial clock transmit
ION Input on SCTE Serial clock transmit external
IS Input select SD Send data
ISL Input select idle SDT Serial data transmit
ISON _ Input status on SDTO Set data transfer overrun
ISR Input status request SELI Select input
IST, ISTA Input strobe SELO Select output
ISUPn Input supervision word (1 or 2) SFR Status flag reset
LED Light emitting diode SODD Set output data demand
LIT Loop internal test SPE Set parity error
LITCK Loop internal test clock SQD, SQDA Signal quality detector
LM Loop multiplexer SQDS Signal quality detector status
LSI Large scale integration SS Synchronization search
LPTTL Low power transistor-transistor logie SYN Synchronization
LT Local test TCK Transmit clock
MCK Modem transmit clock TD, TDA Transmit data
MCL, MCLA Master clear THR Transmitter holding register
MLIA Multiplex loop interface adapter THRE Transmitter holding register empty
Modem Modulator/demodulator THRL Transmitter holding register load
MODST Modem status TSL Transmitter shift register
MS Mode select TTC Transmitter timing and control
NCNA Next character not available TTL Transistor-transistor logic
74700700 C A-1






HEXADECIMAL/DECIMAL CONVERSION

e A A

TO CONVERT DECIMAL TO

HEXADECIMAL

1. Find decimal number in body of table
(Example: 157).

2. Scan horizontally to the left to find
the first hexadecimal digit (in this
case, 9).

3. Scan vertically up (from 157 in table)
to find second hexadecimal digit (in
this case, D).

4. Thus decimal number 157 = hexadecimal

number 9D.

TO CONVERT HEXADECIMAL TO

DECIMAL
1. Find first hexadecimal digit in left-
hand column (Example: D).

2. Find second hexadecimal digit in top
row (Example: 9).

Simultaneously scan horizontally to
right (from D) and scan vertically
downward (from 9) to find point of
intersection in body of table (in this
case, 217). .
Thus hexadecimal number D9 = decimal
number 217.

TABLE B-l. HEXADECIMAL/DECIMAL CONVERSION
Second Hexadecimal Digit I
0 1 2 3 4 5 6 7 8 9 A B C D E F I
4 0 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
2 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
3 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
o 4 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
g‘ 5 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
o 6 96 97 98 99 100 101 102 103 104 105 106 107 108 109 - 110 111
'g 7 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
% 8 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
.% 9 144 145 146 147 148 149 150 151 152 153 154 155 156 [157| 158 159
é A 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175
E B 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191
C 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207
D 208 209 210 211 212 213 214 215 216 |217{ 218 219 220 221 222 223
E 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239
__j__ F 240 241 2421 243 244 245 246 247 248 249 250 251 252 253 254 255
B-1

74700700 C






CUT ALONG LINE

— — —— — — — — — — — —— — Sh— S —— — — — —— —— — — — — — — —— —— — —— — —— —— —— —— — — — — — —— ——n  (——— —— —— — — —

PRINTED IN USA

AA3419 REV. 11/69

COMMENT SHEET

MANUAL TiTLE __Synchronous Communications Line Adapter, DU138-A, DU139-A,
DII140-A Hardware Maintenance Manual

PUBLICATION NO. 74700700 REVISION D

FROM: NAME:

BUSINESS
ADDRESS!

COMMENTS:

This form is not intended to be used as an order blank. Your evaluation of this manual will be welcomed
by Control Data Corporation. Any errors, suggested additions or deletions, or general comments may
be made below. Please include page number references and fill in publication revision level as shown by
the last entry on the Record of Revision page at the front of the manual. Customer engineers are urged
to use the TAR.

NO POSTAGE STAMP NECESSARY IF MAILED IN U. S. A.

FOLD ON DOTTED LINES AND STAPLE



STAPLE . STAPLE

FOLD FOLD
____________________________________________ -
FIRST CLASS
PERMIT NO. 8241
MINNEAPOLIS, MINN.
BUSINESS REPLY MAIL
NO POSTAGE STAMP NECESSARY IF MAILED IN U.S.A.
POSTAGE WILL BE PAID BY

CONTROL DATA CORPORATION

Publications and Graphics Division
3519 West Warner Avenue
Santa Ana, California 92704

- e e e e emn . . e e mm — - - wmn Gmn e G e e eme e e G = eme Gwe mmn G MW Ame G e em e Sme o

-
o
-
o
-
o
-
O

CUT ALONG LINE



REVISION RECORD

REVISION DESCRIPTION
01 Preliminary release
5/75
A Initial release _
7/75
B Final edition
6/77
C Manual revised to improve format and conform to CDC
9/77 publication standards. Publication change only.
This edition obsoletes all previous editions.
D Revised to incorporate ECOs 8063, 8139, 8181, 8192, 8208./8221
6/78 and _8290. This revision obsoletes all previous editions.
E Revised to incorporate electromagnetic interference cable changes,
10/79 and Engineering Change Orders 8246 and 8648, and Technical Action

Request, 045640. Added configurations DY189-A/B, DY190-A/B, and

DY191-A/B.

Publication No.

74700900

Revision Letters I, 0, Q and X

are not used

© 1975, 1977,

Address comments concerning this

manual to:

CONTROL DATA CORPORATION

Publications and Graphics Division

P. O. Box 4380-P
Anaheim, California 92803

1978, 1979
by Control Data Corporation

this manual.

Printed in the United States of America

ii

or use Comment Sheet in the back of

74700900 E












7. PARTS DATA

Circuit Card Assembly, ACLA, Full
RS232/Variable Speed, 74447001

Cable Assembly, ACLA to 1032/113
Modem, 74657700/03

Cable Assembly, ACLA to Terminal,
74657900

Cable Assembly, ACLA to 103F Modem,
74658300

Circuit Card Assembly, ACLA, Full
RS-232/Variable Speed, 74877129

Cable Assembly, Asynchronous RS-232
to 103A/113, 74875756

Cable Assembly, Asynchronous RS-232
to Terminal, 74875846

Cable Assembly, Asynchronous RS-232
to 103F Modem, 74875760

Cable Assembly, ACLA to 202S Modem,
74876194

Cable Assembly, ACLA to 202S Modem,
74874002

A Glossary

1-1 ACLA Circuit Card
1-2 ACLA Card Placement
1-3 TIocation of ACLA and LM
Card Cage in a NPU Cabinet
1-4 NPU System Application
1-5 ACLA Block Diagram
2-1 Controls and Indicators,
ACLA Card Handle
2-2 Loop Cell Structure
3-1 Typical ACLA Cable Connectors
3-2 Component Location, Basic NPU
Cabinet
3-3 Component Location, Stand-
alone Cabinet
3-4 Priorities of Loop Multiplexer
Interconnection
3-5 Typical Grounding Arrangements
for B Version Cabinets

1-1 Physical Characteristics

1-2 Nonoperating Environmental
Requirements

1-3 'Operating Environmental
Requirements

Switches and Indicators

Cell Frame Formats

Addressing Code Format

Data Cell Format

Status Word 1 Format

Status Word 2 Format

Command Word 1 Format

Command Word 2 Format

Code Bits and Reference
Frequencies

2-10 Common Baud Rates and

Command Codes

2-11 Command Word 3 Format

2-12 Character Length and Parity

Status Code

NNDNNDNDNDNDNDN
1
LoOoJaauld WN

7-1 -ACLA Loop External Test Connector,
74715600
7-2
8. WIRE LISTS
7-5
Wire List, Cable Assembly, ACLA to
7-11 103A/113 Modem, 74657800
Wire List, Cable Assembly, ACLA to
7-15 Terminal, 74658000
Wire List, Cable Assembly, ACLA to
7-20 103F Modem, 74658400
Wire List, ACLA Loop External Test
7-23 Connector, 74715700
Wire List, Cable Assembly, ACLA to
7-27 103/113 Modem, 74875756
Wire List, Cable Assembly, ACLA to
7-31 Terminal, 74875846
Wire List, Cable Assembly, ACLA to
7-35 103F Modem, 74875760
Wire List, Cable Assembly, ACLA to
7-39 2028 Modem, (Rev. Chan), 74876194
APPENDIXES
A-1 B Hexadecimal Conversion Tables
FIGURES
1-2 4-1 Loop Multiplexer-to-ACLA
1-3 Interface and Command
Timing Diagram
1-4 4-2 . UART Transmitter Block Diagram
1-5 4-3 UART Transmitter Timing Diagram
1-8 4-4 UART Receiver Block Diagram
4-5 UART Receiver Timing Diagram
2-2 4-6 Input Control (IC2-ICl)
2-3 States Diagram
3-2 4-7 1Input Control (ODD, DATA, SUPV)
Timing Diagram
3-4 4-8 Input Control (SUPV only)
Timing Diagram
3-4 4-9 Input Control (DATA only)
Timing Diagram
3-5 4-10 Input Control (ODD only)
Timing Diagram
3-6 4-11 Modem Interface Timing Diagram
4-12 Speed Generator Timing Diagram
TABLES
1-6 2-13 Command Word 4 Format
3-1 Cables Used with DULl37-A ACLA
1-6 3-2 DU189-A/B, DUl90-A/B, and
DUl91-A/B Cable Sets
1-6 3-3 Cable 10400-1 Signals and
2-1 Pin Connections
2-4 3-4 Cable 10400-2 Signals and
2-4 Pin Connections
2-4 3-5 Cable 10400-3 Signals and
2-5 Pin Connections
2-5 4-1 Strapping Points
2-6 6-1 Loop Multiplexer-to-ALCA
2-6 Interface Signals
6-2 Modem-to-ACLA Interface
2-7 Signals and Pin
Connections
2-8
2-8
2-9
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Figure 1-3. Location of CLA and LM Card Cage in NPU Cabinet

74700900 E



TABLE 1-1. PHYSICAL CHARACTERISTICS

TABLE 1-3. OPERATING ENVIRONMENTAL

Characteristics Value
Dimensions
Length 14 in. (356 mm)
Width 11 in. (279 mm)
Thickness

with card handle 0.9 in. (23 mm)
card only . 0.063 in. (1.6 mm)

Weight 1.6 1b (0.73 kg)
Power Requirement

Consumption 13.6 watts

Logic voltages +5.0 +0.25V
2.00 amp;
+12.0 +0.50V
0.15 amp;
-12.0 +0.50V
0.15 amp

TABLE 1-2. NONOPERATING ENVIRONMENTAL

REQUIREMENTS
Parameter Requirement
Altitude 1000 £t (305 m) below
sea level to 6000 ft
(1830 m) above sea
level
Temperature Recommended: +72°F
(+22°C) (ambient temp-
erature for 255X Series
system) )
Humidity Continuous operation
at 90% relative
humidity and 104°F (40°C).
No operational conden-
sation requirements.
Excursion rate: not
to exceed 10% per hour
Particulate Range 3
Contamination
Caustic Not allowed
Chemical
Environment

REQUIREMENTS
Parameter Requirement
Altitude 1000 ft (305 m) below
sea level to 15,000 ft
(4575 m) above sea level
Temperature -30°F to +150°F (-35°C

to +66°C)

Thermal Shock +80°F to =-30°F (+27°C to
-35°C) or +80°F to +150°F
(+27°C to +66°C) (rate of
change not to exceed 20°F
(11.1°C) per hour)
Humidity 5% to 95% (no conden-
sation)

Shock 18 impacts of 5g +10%
for a duration of 11
+1 msec, with a maximum
g occuring at 5.5 msec.

3 impacts in each direc-
tion along 3 major axes
Vibration Peak displacement +0.005
in. at 5 to 60 Hz, and
acceleration of 2g at 60
to 500 Hz as packed for
shipment

SIGNALINGRATE SELECTION

The ACLA can operate at any of the standard
signaling rates: 75, 110, 134.5, 150, 300,
600, 1200, 2400, 4800, and 9600 baud. Other
rates are also available. The signaling
rate is selected by program command and can
be different for transmit and receive.

RESTRAINT SIGNAL DETECTION

The ACLA provides the necessary interface
for operating with an AT&T 811B Auxiliary
Data Set wsed for TWX network connections.
When the 811B detects a restraint condition
from the TWX central office equipment, it
activates a restraint-detection signal to
the ACLA, causing the ACLA to suspend data
transmission.

DATA TRANSFER OVERRUN
The ACLA generates data-transfer-overrun
status bit if it assembles a new character

before a previously assembled character has
been transferred to the processor.
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the first data character to the ACLA. The
ACLA is inhibited from generating ODDs if
any one of the following conditions are
m2t: clear-to-send (CTS) signal from the
modem is inactive; restraint detector from
the modem is active; or OON is inactive.

Data received by the ACLA is loaded into
the transmitter holding register by the
output strobe signal and then into the
transmitter shift register in preparation
for a serial transmission on the transmit
data line. This transference of data from
the holding register to the shift register
causes an ODD to be generated, which is
forwarded to the processor, informing the
processor that the ACLA can accept another
character. If another data character is
not received by the ACLA before completion
of the serial transmission of the character
in process, the transmit data line remains
in the marking condition.

ECHOPLEX MODE

Upon receipt of a command, the ACLA can
route the data received from the modem back
to the modem while accomplishing normal
processing of the incoming data.

BREAK GENERATION

Following the receipt of a break command,

the ACLA places the transmit-data line at

a constant spacing condition. This condi-
tion continues until a command is received
to turn break command to off.

LOOP ERROR DETECTION

The ACLA monitors two error lines from the
loop multiplexer for the reporting of errors
on the loop. One line indicates errors on
the input loop while the other indicates
errors on the output loop. The ACLA reports
input error status if the input line tog-
gles true during an input select or output
error status if the output line toggles

true during the output select.

CLA ADDRESSING

Each CLA may be one of 32 CLAs attached to
the loop multiplexer backplane. 1In order
to increase efficiency, many of the sig-
nals coming to the ACLA are bus organized.
Because of this, each ACLA must be capable
of generating an 8-bit address on input
frames and recognizing the same 8-bit
address on output frames. Figure 1-5
shows the data interchange between the
ACLA and the loop multiplexer.

MASTER CLEAR

When the master-clear (MCL) signal originat-
ing at the LM attains a logic 1 condition,
the ACLA is set to an idle state; all bits
of command word 1, break and ISON bits of
command word 2, and ECHO and LIT bits of
command word 3 are set to a logic 0; in
addition, the transmit and receive shift
register, receive storage buffer, framing-
error status, parity-error status, and
data-transfer-overrun status are reset.

The transmit-data line sets to a marking
condition. Input-loop-error, output-loop-
error status, and ODD are not reset. MCL
must be active a minimum of 30 microseconds
before the ACLA is guaranteed to be in the
idle condition.

Modem Interface Section

The modem interface section of the ACLA
provides the level conversion logic to make
the ACLA compatible with the signal levels
of the modem. This section of the ACLA

“also monitors the modem status lines for

a change of condition: either a logic 1l-to-
0, or 0-to-1 transition. When a change
occurs, status is reported to the processor.
An exception of this procedure is that the
ring-indicator signal only triggers a

status report on a logic l-to-0 transition.

Via command from the processor, the ACLA
can route the transmit data back to the
input data assembly logic to test the

data handling logic. The ACLA also returns
the modem control signals to the modem
monitor lines to verify operation of the
modem interface circuits. The ACLA dis-
plays the condition of four RS-232-C
interface lines via lights located on the
card handle.

Speed Generators

The receive and transmit sections of the
ACLA require clock sources that have a
frequency 16 times the desired baud rate.
The ACLA provides a receive or a transmit
speed generator that selects one of four
clock frequencies, divides it by a predeter-
mined number between 1 and 16, and applies
the quotient to the respective receive or
transmit section of the ACLA. The speed
generators function identically but are
controlled by the processor independently
through use of command words 2 and 4.
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_MULTIPLEXING SUBSYSTEM OVERVIEW

|

The processor communicates with a CLA via
the multiplex loop. The multiplex loop
consists of two independent loops, the
ENABLE/DISABLE ] input loop and the output loop. The input
SWITCH loop carries output data demands, input
“-\\\\\\\\. ' .data, and supervision (status) from the
ACLA to the processor. The output loop
carries output data and supervision (com-
mands) from the processor to the ACLA.

Q
Q
>
-

©

mn
b

Information is transferred serially bit by
bit on the loops. Loop cell structure is
shown in figure 2-2. Every twelfth bit is
a cell frame marker that defines a 12-bit
loop cell. The cell frame marker is fol-
> ADDRESS SWITCHES lowed by a cell identification field (three
bits), which defines the contents of the
remaining field (8 bits) of the cell. The
loop multiplexer receives information from
the output loop and presents the cells in
) parallel form to the CLA (an 1l1l-bit inter-
face is used; the cell frame marker bit is
deleted). Similarly, the ACLA transfers
cells (1l bits) to the loop multiplexer,
which presents them serially (and adds the
| P LED INDICATORS cell frame marker bit) to the input loop.

1 — NPrO—S — —=D>rao— g
o @

00 i ;
=

A RTS|

A line frame is a group of contiguous loop
cells related to a particular ACLA. The
first cell of a line frame contains the
address of the CLA and the last cell con-
tains a cyclic redundancy check (CRC)
character. Other cells within the frame
may contain data and/or supervision (status
or commands). All cells are passed unmod-
ified between the multiplex loop and the
CLA, except the check character which is
removed from the output loop and added to
the input loop by the loop multiplexer.

- Do

ec0sec0ec R0
cue00CLAcO OO

LINE FRAME FORMATS

cegce

L' B S el

The ACLA uses the following general line
frame format on the input loop:

®cvvovvORROOO
Coem

ACLA Input { Status | Status| CRC
Address | Data Word 1 |wWord 2 Character'

—_———

ENABLE/DISABLE LA
s‘vrf(n‘-----_______4.P€is

The ACLA address cell is always present and
may contain an active output data demand
bit. The data cell may appear next and
contains input data. Two supervision cells
may also follow and contain status word 1
and status word 2. If any status is to be
reported, both status words always appear.
The CRC (cyclic redundancy check) character
is added by the loop multiplexer and does
Figure 2-1l. Controls and Indicators, not concern the ACLA.

ACLA Card Handle

The following general line frame format is
required by the ACLA on the output loop:

ACLA ‘Output | Command | Command [CRC |
Address|Data Word 1 |Word 2 CharacthJ

2-2 74700900 C



TABLE 2-2.

CELL FRAME FORMATS

Word/Field Type Bit Position Flow
Processor Word 11] 10} 9 8 7 3 1 0
LM Cell 0 1 2 3 4 6 10 | 11
Information Field X Il | 12| I3 | 14| I5 |16 | I7 | I8
Identification Field X F1| F2 | F3
Address ID Field X 1 1 t jea—— Address —=! LM -a——a-ACLA
‘Data ID Field x11 |0 [0 }a————0Ho0_Data —a| LM -a—mACLA
Status ID Field X 1 0 ]l |«———Status | ACLA ~-#=1M
Command ID Field X 1 0 l |-———— Command = LM ——aACLA
tThis bit is the output data demand (ODD) during an address transfer to the LM.

TABLE 2-3. ADDRESSING CODE FORMAT

Loop Cell Bit Position BO Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 | B11
LM to ACLA Interface OFl | OF2 |OF3 | I01 | I02 | 103 | 104 | I05 | I06 | I07 | 108
ACLA to LM Interface IFl}| IF2 | IF3 | II1 | II2 |{XI3 |I1I4 |I15 |1I16 |11I7 | 118
Bit Content 1 1 0/1 | Al A2 A3 Ad A5 A6 A7 A8

TABLE 2-4. DATA CELL FORMAT

Loop Cell Bit Position BO Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 | B11
LM to ACLA Interface OFl | OF2 | OF3 | I01 | 102 | I03 | I04 | 105 | 106 | IO07 | 108
ACLA to LM Interface IF1 | IF2 | IF3 | II1 | II2 |II3 |II4 (I15 |II6 | II7 | II8
8- or 9-bitfcharacter 1 0 0 D8 (D7 |[Dé |D5 |pD4 |D3 |[D2 |D1
7-bit character 1 0 0 D7 D6 D5 D4 D3 D2 D1
6-bit character 1 0 0 D6 D5 D4 D3 D2 D1
5-bit character 1 0 0 0 0 D5 D4 D3 D2 D1
tFor a 9-bit character the additional bit is a parity check bit. This is handled

internally and does not appear at the ACLA/LM interface; consequently, only 8 bits
are shown in this table.

STATUS WORDS

Most status changes, error conditions, or

a status request command cause status to be
reported, and two characters are sent to

the processor. The status word 1 and status
word 2 formats are shown in tables 2-5 and
2-6, respectively. In both tables a logic 1
indicates that the associated modem signal
or status condition is active (on), and a
logic 0 indicates that the condition is not
active (off).

COMMAND WORDS

The command words are instructions from the
processor in the form of command words 1,
2, 3 and 4, which must be received in
sequence. For example, words 1 and 2 must
be received before word 3, and word 2 must
always be preceded by command word 1. How-
ever, command word 1 can be received as a
single word command. Formats for command
word 1 and command word 2 are shown in
tables 2-7 and 2-8. A logic 1, in the posi-
tion indicated, activates the associated
signal, while a logic 0 deactivates the’
signal. The commands operate independently
of each other.
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TABLE 2-7. COMMAND WORD 1 FORMAT

Loop Cell Bit Position BO Bl B2 B4 B5 B6 B7 B8 B9 B1l0 |B1ll
LM to ACLA Interface OFl1 | OF2. | OF3 | I01 | 102 I03 | 104 | 105 | I06 | IO7 {108
Bit Content 1 0 RTS | SRTS | OM LMA | DTR | TB ION | OON

RTS - Request-to-send. A logic 1 here
activates the request-to-send line to the
modem while a logic 0 deactivates RTS.

SRTS - Secondary request-to-send. A logic
1 activates the secondary request-to-send
line to the modem (referred to as secondary
send-data on some modems). On modems

equipped with a reverse channel transmitter,

supervisory information can be sent to a
remote station while the ACLA is receiving
data from the station over a half-duplex,
2-wire circuit. Typical uses include cir-
cuit assurance, error control, and inter-
rupt (break). A logic 0 deactivates SRTS.

OM - Originate mode/auxiliary. A logic 1
in this position causes the ACLA to notify
the modem equipment that it is in the
originate mode. A logic 0 indicates answer
mode. This line is an auxiliary signal
line and may be used for other functions

as designated by system design.

LMA - Local mode/auxiliary. A logic 1 in
this position causes the ACLA to notify
the modem (when equipped) to loop back the
analog signal on the modem. A logic 0

disables the loopback. This line is an
auxiliary signal line and may be used for
other functions as designated by system
design.

DTR - Data-terminal-ready. A logic 1 in
this location causes the ACLA to notify
the modem that the system is ready to com-
municate with the modem. A logic 0
causes a not-ready signal to be reported.

TB - Terminal-busy. A logic 1 causes the
ACLA to notify the modem to busy-out-the-
line. A logic 0 disables this function.

ION - Input-on. When this bit is a logic
0, the input section of the ACLA cannot
receive data characters nor transfer data
to the LM. A logic 1 causes normal input
operation.

OON - Output-on. A logic 1 causes the
output section of the ACLA to report
output-data-demand initially when command
is received if clear-to-send is active,
and enables the output to report output-
data-demand whenever the output buffer is
empty. A logic 0 inhibits reporting of
output-data-demand.

TABLE 2-8. COMMAND WORD 2 FORMAT

Loop Cell Bit Position . | BO | Bl B2 B3

B5 B6 B7 B8 | B9 B10 B1ll

LM to ACLA Interface OFl | OF2 | OF3

Iol 102 | 103 104 | I05 106 107 108

Bit Content 1 0 1

BREAK| ISR {ISON { DLM | RSR1 | RSR2 | TSR1 | TSR2

BREAK - Break-mode. A logic 1 here causes
the ACLA to place the transmit-data line
in a spacing condition (0 state). A logic
0 inhibits the break operation and returns
the line to marking condition (1 state).

ISR - Input-status-report. A logic 1

in this position causes the ACLA to report.
the status of the RS-232 interface lines
and any other ACLA status that may be
active once each time the command is
received. The ISR command is honored only
when the ACLA has previously received a
logic 1 in the ISON position. This is a
momentary nonstored command. (If ISR is

a 1 and ISON is a 1 in the same line frame,
status is reported.)

ISON - Input-status-on. When a logic

1 is in this bit position, the ACLA moni-
tors the modem interface and reports input
supervision. A logic 0 inhibits monitoring
and reporting. Status is not reported
automatically wheTfi this command bit is
first received by the ACLA. The ACLA must

receive either an ISR command or status
change to report input supervision.

DLM - Data-line-monitor. A logic 1 here
causes the ACLA to monitor the receive-
data line that is in a break condition for
one character time after reception of the
command. This command is used to allow
the processor to determine the length of

a break condition on data input. This is
a momentary, nonstored command.

RSR1, RSR2 - Receive-speed-range 1 and 2.
This code causes the ACLA to select a ref-
erence frequency from the LM to provide

a range of baud rates selectable by bits
I01 thru IO4 in command word 4. See

table 2-9.

TSR1, TSR2 - Transmit-speed-range 1 and 2.
This code causes the ACLA to select a fre-
quency from the LM to provide a range of
transmit baud rates selectable by bits I05
thru I08 in command word 4. Table 2-9
shows the code and related reference
frequencies.
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TABLE 2-10.

COMMON BAUD RATES AND COMMAND CODES

Speed - Command Word 4

Range - Command Word 2

Baud

Rate Input

Output Freq Input Output

[
[

I2 I3

H
=

H
wu

Desig

16 I7 15 16 17 18

=]

9600

'—I
=

7200 (Special)

4800

3600 (Special)

2400

1800 (Special)

1600

1200

1050

800

600

300

150

133.3

120

110

100

75

66.67

oir|o|lo]lrlo|jrjolo|o|o|r|o|olo]olojo|+~]~
olr|o|lo|lo|r|r|ojo|rlo|r|olr|olo|r]|H|ir]r
Flrlolr|rlrlirlo|lrF | |F|lo|lo | |F]|F]F]|F|~
clojolo|ejele|r|rir|lo ol |k ||k ]|H|{r]|r

50.0

Oo|lr|ojo|R|Oo]lrR|lOjOo|lc|lOo |l ||l iO|+]|F

ol|lrjojo|olr|r|lo|lolr]|lolrlolr|lo]lo |+ ||
ol L SR Ll Ll Ll el N el L LR R R R N E L B
olo|o|lo|lo|o|lo|r|r|klololr ||k k||~ |+
Pl lwimjmiwiw|w |w |w[ajlalalalulalojalola
ololr|r|r||r|r|r|~|o|o 9 olrlo|r|lolrlo
ojo|ojo|o|o|olo|lo|olr k||| |k |RiF]|F]~
ololrir|rir|r|~|r|r|lo|o|o|o|rlo|rlo]|+]|e
olo|ololo|olo]o|o|o|r |||kl ]+]|+~

TABLE 2-11.

COMMAND WORD 3 FORMAT

Loop Cell Bit Position BO | B1

B2

B3

B4 BS5 B6 B7 B8 B9 B10 |Bl1l

LM to ACLA Interface OF1l

OF2

OF3

101 I02 { I03 | I04 | IO5 |I06 | IO7 (108

Bit Content 1 0

PSET | PI COl | CO2 |SB ECHO|LIT

PSET - Parity-set. When B4 is a logic 1,
concurrent with PI set to a logic 0, the
ACLA generates and checks for even parity.
A logic 0 concurrent with PI set to a
logic 0 causes the ACLA to generate and
check for odd character parity.

PI - Parity-inhibit. When B5 is a logic 0,
the ACLA checks character parity on input
and generates character parity on output.
A logic 1 causes the ACLA to ignore parity.

COl, CO2 - Code 1 and Code 2 bits form a
code so that each combination corresponds
to a character length of either 5, 6, 7 or
8 bits. The checking and generation of
character parity adds one information bit
to the character and therefore must be
considered when selecting the unit code.
Table 2-12 shows these code bits in rela-
tion to parity-inhibit bit.

SB - Stop-bit. A logic 1 in B8 position
causes the output logic to generate two

stop bits (For 5 data bits, the stop bit
is 1.5 units in length.) on output and a
logic 0 generates one stop bit.

ECHO - Echoplex mode. A logic 1 in this
position causes the ACLA to return all
data received from the modem on the re-
ceive-data line back to the modem on the
send-data line while maintaining normal
data processing in the input logic. A
logic 0 inhibits echoplex operation.

LIT - Loop-internal-test. A logic 1 in
this position causes the ACLA to go into
an echoplex mode. Data and modem control
signals from the output section are routed
(looped back) to the input section. Refer
to Programming Notes for additional infor-
mation on this mode of operation. A logic
0 disables the echoplex mode.
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output to avoid receiving back the message
transmitted.

OUTPUT OPERATION

To transmit data, output-on (OON) command
must be activated. Also, request-to-send
(RTS) must be turned on if not so condi-
tioned previously. When the modem is ready
to transmit data, it returns clear-to-send
(CTS) signal, which causes the ACLA to gen-
erate the first output-data-demand (ODD) and
to report CTS status.

When the program receives an ODD, it should
return a character to the ACLA. Each time
that the ACLA transfers a character from
its buffer register to the shift (disassem-
bly) register, it generates an ODD. This
sequence is repeated until the last char-
acter of the message is transmitted. RTS
can be deactivated one character time (or
more, depending on the modem type) after
the generation of the last ODD.

LOOPBACK TEST OPERATION

To operate in loopback test mode, the loop
internal test (LIT) command must be sent to
the ACLA. Data and modem control signals
from the output section are routed (looped
back) to the input section as follows:

1. Transmit-~data (TD) is connected
to receive-data (RD).

2. Request-to-send is connected to
clear-to-send.

3. Data-terminal-ready is connected
to data-set-ready.

4. Local-mode is connected to data-
carrier-detector (receive-line-
signal-detector) .

5. Secondary request-to-send is
connected to secondary-data-carrier
detector (secondary-receive-line-
signal-detector) .

6. Terminal-busy connects to ring-
indicator.

While in this mode, all signals received
from the modem are blocked and ignored by
the ACLA. However, on the output sidée,
signals to the modem are not blocked and
caution must be used while in loopback test
mode to avoid undesirable operation of the
modem. For instance, while testing the
operation of data-terminal-ready, an on
condition is being received by the modem

as well as being looped back as in item 3
above. If an incoming call was received in

2-10

this situation, the modem would answer;
this may confuse the calling station since
no data transfer would occur. Therefore,
DIR should only be turned on momentarily to
test its operation and left off during
other ACLA tests.

BREAK/OPEN-LINE DETECTION

Break (one or more character times of a
spacing) or open-line (continuous spacing)

‘conditions on the receive-data line can be

detected by use of framing-error-status
(FES) and the data-line-monitor (DLM)
command. When a character is received
without a stop bit (spacing or logic 0 con-
dition detected when receive-data line is
sampled for first stop bit), FES is reported
in conjunction with the character. Follow-
ing detection of a framing error, the ACLA
locks up and is not in a condition to assem-
ble additional characters until it sees a
space-to-mark transition on the receive-
data line or a data-line-monitor command.
The program must issue a DLM command each
time it receives FES to cause the ACLA to
monitor the receive-data line for another
character time. The program detects a
break condition by the receipt of one or
more (the exact number is established by
software) consecutive null (all zero) char-
acters accompanied by FES. Once a break or
open-line condition has been determined to
exist, the program may periodically inter-
rogate the state of the line by issuing a
DLM command. If the line remains in a
spacing condition, the DLM command causes

a null character to be assembled and FES
reported. If the line has returned to a
marking condition, the DLM command has no
effect.

The ACLA monitors for framing errors at all
times. It transfers the character received
and reports FES whenever the ISON command

is active, independent of the state of the
ION command. Thus, break detection is pos-
sible while the ACLA is transmitting to a
remote station even though the input section
may be disabled (ION off).

RESTRAINT DETECTOR

For operation on the TWX network, the local
modem may occasionally signal the ACLA to
suspend data transmission. This gondition
may occur when the ACLA can transmit data
to the TWX central office faster than the
central office can convert the data and
transmit it on to the appropriate station.
The ACLA simply inhibits generation of ODDs
while the restraint-detection signal is
active, the net effect on software being a
momentary delay in receipt of ODDs.

74700900 C



TABLE 3-1. CABLES USED WITH DU1l37-A ACLA

Equipment Part Connector to Connector
Number Number Application Modem/Terminal to ACLA
XAl33-A 74657700 Compatible with AT&T 25-contact plug 25-contact
YA228-A 74875756+ 103/113 Data Sets receptacle
XAl135-A 74657900 Connects directly to 25-contact 25-contact
YA230-A 74875846+ terminal without a receptacle receptacle

modem. Compatible with threaded :
with any terminal retaining spacers
with RS-232-C inter-
face capable of oper-
ating AT&T 103/113 or
202 Data Sets.
XAl134-A 74658300 Compatible with AT&T 25-contact plug 25-contact
YA229-A 74875760+ 103F, 202R Data Sets receptacle
or CDC telegraphic
level converter
XA229-Att 74874002 Compatible with AT&T 25-contact plug 25-contact
YA234-Att 74876194+ 202 Data Sets with receptacle
reverse channel option

+Used with B version cabinets

+Special application

TABLE 3-2. DUl89-A/B, DUl90-A/B, and DUl91-A/B Cable Sets
Equipment Part Number
Number ACLA Card+ Cable
DU189-A 74872129 74657700 Compatible with AT&T 103/113
Data Sets
DU189-B 1t 74872129 74875756
DU190~-A 74872129 74657900 Compatible with any RS-232~C
interface capable of operating
_ AT&T 103/113/203 Data Sets.
DU130-B tt 74872129 74875846 Connects directly to a terminal
without a modem.
DU191-A 74872129 74658300 Compatible with AT&T 103F/202R
Data Sets or CDC telegraphic
. level converter.
DU191-B + 74872129 74875760

+ ACLA card, PN 74872129, is interchangeable with DU137-A ACLA, PN 74447001.
H Used with B version cabinet.

TERMINAL
CONNECTOR

Figure 3-1.

>
=
2

ACLA CONNECTOR o
//} -

o
(2 W 7

ms8s

Typical ACLA Cable Connectors
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CAUTION

Do not attempt to install an ACLA
card in the communications proc-
essor card cage, located at the
top of the basic cabinet. If
attempted, the communications
processor backplane will be
damaged.

1. Set CLAL and CLA2 enable/disable
switches to OFF.

2. Position card vertically so
that connector on card handle is
on lower part and thumbwheel .
switches are on upper part.

3. If system is operating, set
thumbwheel address switches
on card handle to the proper
hexadecimal address before
installing ACLA card. Refer
to Controls and Indicators,
section 2, for method of
setting an address.

CAUTION

Ensure that 51l-pin tab connectors
on rear edge of card are properly
aligned with their mating connectors
on card cage backplane. Cross-
slotting will destroy the backplane.

4, 1Insert rear edge of card into
slotted guides, making certain
that card is perfectly vertical
and not cross-slotted.

5. Slide card into card cage, applying
firm pressure on card handle to en-
gage connectors on card with
backplane connectors., All card
handles will be flush with one
another when cards are correctly
installed.

6. Position blank slot covers in
all card slots that are not
used to assure that blower air
flow is contained in card cage.

7. Set thumbwheel address switches
on card handle. Refer to Controls
and Indicators, section 2, for
the method of setting an address.

8. Set enable switches to CLAl and
CLA2 (enable) positions.

CABLE INSTALLATION

ACLA cables are installed as follows:

3-6

1. Select a cable that is compati-
ble with terminal or modem to be

connected to ACLA. Refer to the
cable indentification.

Attach cable to terminal ox

modem, then attach the other

end of cables to the ACLA card
handle. All cables exit through
bottom of cabinet. 1In the B version
cabinets, cables are routed through
cable grounding assembly located

at bottom of cabinet. See figure
3-5.. For ACLAs installed in upper
expansion position of cabinets, route
cables through cable tray provided
on either side and then down along
the side to bottom of cabinet.

Tighten down retaining screws
on all cable connectors. Apply
pressure to grounding clamp (B
version) and tighten screws.

Lay out surplus length of cable
in a long, flat loop under the
raised floor or in enclosures;
this manner of storage minimizes
kinking of cables.

Place protection padding, if
available, over stored loops of
cable before installing
flooring.

INITIAL CHECKOUT

After all ACLA cards are installed and con-
nected, diagnostic or system programs can be
used to determine overall ACLA function.

If a fault is isolated to the ACLA, the fol-
lowing mechanical checks may be made:

1.

Check that enable switch of
ACLA in question is in the on
(up) position.

Check that ACLA cable connectors
are firmly attached.

Ensure card is firmly placed in
card slot.

Monitor LED indicators under
ACLA card handle to ensure
electrical power is on ACLA
card.

If LED indicators are not 1lit
on the ACLA card, check LED
indicators on LM card handle to
ensure power is available to
card cage.
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COMMAND REGISTERS

All commands are strobed into their associ-
ated registers with either COM1l, COM2,
COM3, or COM4, and OST. The command 1 reg-
ister stores all of the modem control sig-
nals plus output-on (OON) and input-on (ION).
It is implemented with two 4-bit parallel-
load shift registers. COM1l enables parallel-
entry, and on the falling edge of OST the
registers are loaded with the information
output IOl thru IO8 bits present at their
1nputs. Break, input-status-on (ISON),
receiver shift register, and transmitter
shift register (RSR1, RSR2, TSR1l, and TSR2)
of the second command are stored in the
same type of register in a like manner with
COM2 and on the falling edge of OST. Aalso,
the echo and loop-internal-test (LIT) com-
mands of command 3 and all the speed gen-
erator divider bits of command 4 are stored
in the same manner on the falling edge of
OST and COM3 and COM4, respectively. The
PSET, PI, COl, CO2 and SB (stop bit) com-
mands of command 3 are strobed into the
control register of the UART with the
rising edge of OST if COM3 is active. . The
data-line-monitor (DLM) and input-status-

Loop Multiplexer-to-ACLA Interface and Command Timing Diagram

report (ISR) commands of command 2 are non-
stored commands having an active duration
equal to the pulse width of OST (300 nano-
seconds with a 20-mHz loop).

UNIVERSAL ASYNCHRONOUS RECEIVER/TRANSMlTTER

The universal asynchronous receiver/trans-
mitter (UART), a large-scale integration
(LsI) package, is the main functional ele-
ment in the ACLA. The transmitter section
converts parallel data into a serial word
which contains the data along with start,
parity, and stop bits. The receiver section
converts a serial word with start, parlty,
and stop bits into parallel data and veri-
fies proper code transmission by checking
the receipt of a valid stop bit and proper
parity if selected for parity.

The UART is programmable as to word length
(5, 6, 7 or 8 bits), parity (even, odd, or
parity inhibited) and the number of stop
bits (normally 1 or 2 bits, but 1-1/2 bits
with a 5-unit code). The transmitter and
receiver share the control register and thus
are configured in the same manner.
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If the UART is programmed to detect parity
errors (even or odd) and a character is
received with a parity error, the parity-
error-status line is set to a logic 1 at
the nominal center of the last stop bit.
This signal is held until the next charac-
ter is transferred to the RHR.

If the first stop bit is not a marking con-
dition, the framing-error-status line (FES)
is set to a logic 1 and held until the next
character is transferred to the RHR. If

the cause of FES is the receipt of a break
character (null character without stop bits),
the receiver is in a locked-up state so that
the IBF does not set to a logic 1 until at
least one character time has elapsed after

a valid stop bit has been detected.

The timing for all receiver functions is
obtained from the external receive clock
(RCK) whose frequency is 16 times the
desired baud rate. When the master clear
line is strobed to a logic 1, the UART is
set to an idle state. This resets TSR, RSR,
RHR, FES, DTOS, PES and IBF, and sets TD
and THRE.

OUTPUT DATA DEMAND

When the ACLA is able to accept a character
from the LM, it sets the output-data~demand
(oDD) flip-flop, which in turn causes IAV

UART Transmitter Timing Diagram

to activate. The ACLA address with the ODD
flag bit set is picked up by the LM when
the ACLA's input section is selected. The
ODD flip-flop is reset during this selec-
tion. The processor, responding to the ODD,
provides a data character to the output
section of the ACLA via the LM.

The setting of the ODD flip-flop is con-
trolled by four signals: ODD, THRE,

.restraint-detector* (RSD*), and clear-to-

send status (CTSS). These signals are
ANDed together to produce the clock for

the ODD flip-flop. Since the D input is
pulled up, the ODD flip-flop is set whenever
three of the signals are logic 1 and the
fourth makes a logic 0-to-1 transition.

The resetting of the ODD flip-flop is dis-
cussed in the input section. Normally

THRE triggers the ODD flip-flop.

OUTPUT DATA

After receipt of an ODD from the ACLA, the
processor sends a character via the LM to
the output section of the ACLA. SELO sets
to 1 when the ACLA's address is detected by
the ACLA. After the address is presented,
the next word may be a data character, in
which case the data format code is detected
by the format decoder, making ODATA a

logic 1. The data character present on
bits IOl thru IO8 is loaded into the trans-
mitter holding register of the UART with
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INPUT CONTROL STATES

The input control states are defined as
follows:

State 0 is IADD, i.e., ACLA address with
or without ODD bit is placed on the
input bus;

state 1 is IDATA, i.e., data serially
received from the communications line
is placed in parallel on the input bus;

state 2 is ISUP1l, i.e., the first status
word is placed on the input bus;

and state 3 is ISUP2, i.e., the second
status word is placed on the input bus.

INPUT MULTIPLEXER

The input multiplexer is used by both ACLAlL
and ACLA2. It provides a 3-state interface
with the LM input bus for the signals of
IF2*, IF3* (input format) and IIl* thru
I18*. 1IFl* is activated by an open collec-
tor gate whenever SELI is a logic 1.

The input multiplexer is controlled by the
signals SELI2*, SELI*, ICl and IC2 of the
input control logic. Eight 8-to-1 multi-
plexer integrated circuits make up the
input multiplexer, the outputs of which are
connected to the LM input bus lines of IIl
thru II8. Address, data, and supervision
bits from ACLAl and ACLA2 are applied to
the respective inputs of each multiplexer
in such a way that the proper word is
selected for transfer to the LM.

The signals SELI2*, ICl, and IC2 dictate
which of the possible words are selected.
SELI* enables the 3-state outputs of the
multiplexers, i.e., if ICl is logic 1, IC2
is logic 0 and SELI2 is logic 0, then
receive data bits DAT1 thru DAT8 of ACLAl
appear at II1 thru II8, respectively.

Input format bits 2 and 3 (IF2, IF3) are
produced by the outputs of two 4-to-1,
3-state multiplexers. These multiplexers
are controlled by the signals of SELI¥*,

ICl and IC2. SELI* enables the 3-state
outputs, while ICl and IC2 place the proper
format code on the bus. All of the multi-
plexed inputs are "hard-wired" except the
ODD flag bit which is connected to ODD*.

INPUT LOOP ERROR

Whenever the multiplex loop interface adap-
ter detects an input loop error during a
loop batch, it notifies the LM via a
restart loop end. If the ACLA used the
last input loop batch, the LM activates the
IER line and the IS line and provides one
IST. When both IER and IS are logic 1, a
low level is applied to the D input of the
input loop error status (ILES) flip-~flop.
On the trailing edge of IST, the ILES flip-
flop is clocked, thus storing the error

condition. ' The ILES* signal sets the
status R/W (if input-status-on is logic 1),
which in turn activates the input available.
ILES is picked up by the LM in ISUPl. The
ILES flip-flop is reset when the status
clear signal makes a logic 0-to-l1 tran-
sition. The SCL signal is produced by a
flip-flop which is set by the trailing edge
of IST while in the input control state of
ISUP1 and reset on the next trailing edge
of IST.

CHARACTER ASSEMBLY

Before the ACLA can receive data from the
communications line and transfer it to the
LM, it must be programmed via the ACLA out-
put section. It must be programmed to the
proper character length and even or odd
parity and programmed to enable the input
section- (ION is a logic 1).

After level conversion by the modem inter-
face section, the receive-data signal is
fed to the receive section of the UART.

The UART monitors this signal for a start
bit which begins the processing of the char-
acter as shown in the discussion of the
UART. In the center of the first stop bit,
the UART transfers the character to its
receive holding register so that the char-
acter is present on DAT1l thru DAT8 and
raises its input-buffer-full flag (IBF).
ION is NANDed with IBF to activate input
available. IBF is reset with reset-input-
buffer-full (RIBF*), which is produced by
the NANDing of IBF, SELI, ICl, and IC2.

The resetting occurs during the time that
the LM picks up the data word. The preced-
ing is the normal resetting procedure for
IBF, but it is also reset when ION goes
from the 0-to-1 condition by the NANDing of
ION*, IO7, COM1l, and OST.

When assembling characters, if IBF is not
reset.by the time that another character is
transferred to the receive holding regis-
ter, the data-transfer-overrun status (DTOS)
flag sets to a logic 1. This signal is
applied to the input multiplexer and
accessed by the IM in the first status word.
DTOS is reset on the first end of the next
received character after the resetting of
IBF. End of character is in the center of
the first stop bit of the received
character.

If the received data is in a spacing condi-
tion during the first stop bit of a received
character, the framing error status (FES)
flag of the UART sets to a logic 1 at the
bit center of that stop bit. FES and IBF
applied to an A-O-I gate set the status R/W,
if ISON is logic 1. 1ISON also allows DAV
to activate, which in turn allows data and
status to be reported to the LM. This
occurs regardless of the state of ION.

This function facilitates the detection of
a breaking condition: FES, reported to the
LM in the same line frame as a data charac-
ter of spacing, is interpreted by the
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RING INDICATOR STATUS

Ring indicator status (RIS) is stored in a
flip-flop. A logic l-to-0 transition of
ring indicator causes the status R/W to set.
The setting of the status R/W causes the
RIS flip-flop to be clocked to a logic 1.
The next time the status R/W is set, if not
caused by the toggling of the ring indica-
tor (RI), the RIS flip-flop is clocked

to a logic 0. The RI detection logic con-
sists of an exclusive OR gate, a NAND gate,
an inverter, the RIS flip-flop and a delay
network. When the RI line goes to a logic
1l, a low level is applied to the resistor-
capacitor network, causing the capacitor to
discharge through the resistor until the
level across the capacitor reaches ground
potential. The inputs to the RIS flip-flop
are armed with a high level. When RI makes
a logic l-to-0 transition, the output of
the NAND gate goes low, thereby setting the
status R/W. The high level on the inputs
to the RIS flip~-flop is clocked into the
RIS flip-flop by the setting of the status
R/W. This level goes low 200 to 400 nano-
seconds afterwards, then the capacitor
charges to the turn-on voltage of the
exclusive OR gate.

STATUS READ/WRITE
The status R/W is reset when the ACLA puts

the second status word on the LM input bus.
Since ISON is applied to the direct reset of

Vg Vi LL
/;"l I_‘r 77

Modem Interface Timing Diagram

the status R/W, this status is inhibited
from setting when ISON is logic O.

The status R/W can be set with any of the
following eight signals:  data-associated-
status, input-loop-error, output-loop-error,
or one of the five ouputs of the change
detection circuit.

DATA ASSOCIATED STATUS

Data-associated-status* (DAST*) is produced
by an A-0-I gate and may be activated by an
input-data-error (parity or framing error
or data-transfer-overrun) signal. FES, PES,
and DTOS are applied to the A-0-I gate. If
any one is logic 1, and IBF is logic 1,
data-associated-status also goes to a logic
1. The remaining element of the A-0-I gate
decodes the input-supervision-report com-
mand which causes data-associated-status to
go to logic 1 if 0OST1l, COM2 and IO2 are
logic 1. The input-supervision-report
command is a single-pulse signal.

INDICATORS

Light-emitting diodes are used to monitor
the modem interface for the activity of the
send-data, receive-data, request-to-send
and data-set-ready. The indicators are
activated with a logic 0, on, or spacing
condition on their associated signals.
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TABLE 6-1.

LOOP MULTIPLEXER-TO-ACLA INTERFACE SIGNALS

ACLA . . R Signal
Pin No. Signal Name Mnemonic Function go:
18/59% Input Available ACLAl IAVL Notifies LM that ACLAl has input LM
19/587 Input Available ACLA2 IAV2 Notifies LM that ACLA2 has input M
231 Input Error IER Notifies ACLA of error on last ACLA

input frame
232 Input End IEN Notifies LM that present infor- . LM
mation is last
220 Input Format IFl Informs LM of address, data, or LM
thru - Bits 1 thru 3 thru supervision on information
222 IF3 input bus
45/88% Input Select ACLAL Isl LM selects ACLALl input ACLA
46/87% Input Select ACLA2 182 LM selects ACLA2 input ACLA
234 Input Strobe IST LM notifies ACLA of access ACLA
223 Information Input IIl Information to LM (data, address, LM
thru Bits 1 thru 8 thru supervision)
230 II8
283 Output Select Clear 0SsC LM deselects ACLA output ACLA
282 Output Select OSL LM presents ACLA address ACLA
271 Output Format Cell OF2 Informs ACLA of address, data, or' ACLA
and Bits 2 and 3 and supervision on information bus
272 OF3
285 Output Strobe osT LM notifies ACLA of information ACLA
present
273 Information Output I01 Information to ACLA (data, super- ACLA
thru Bits 1 thru 8 thru vision, address)
280 I08
281 Output Error OER Notifies ACLA of errors in last ACLA
frame
249 Master Clear MCL Clears ACLA ACLA
254 Ref Frequency 1 RF1 9.6 kHz Clock ACLA
255 Ref Frequency 2 RF2 19.2 kHz Clock ACLA
256 Ref Frequency 3 RF3 153.6 kHz Clock ACLA
257 Ref Frequency 4 RF4 Special ACLA
fsignals are available at two different pins depending on location of card in card cage.
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6. Insert proven card into cage slot
and firmly engage card into con-
nector on cage backplane.

7. Connect ACLA modem cables to con-
nectors on card handle.

8. Set each address switch to proper
setting.

9. Set CLAl and CLA2 toggle switches
to enabled (on) position.

LED INDICATORS

The LED indicators on the ACLA card handle
are lighted when the LM is inputting from
and outputting to the ACLA., Observing
these LEDs can readily indicate modem or
system errors to the operator. A blinking
RD indicator indicates that the ACLA is
receiving data from the modem; when the SD
indicator is blinking, it indicates that
the ACLA is sending data to the modem; a
lighted RTS indicator shows that request-

to-send is active from the ACLA; and a
lighted DSR indicator shows that data-set-
ready from the modem is active.

Suspected power failure to the card may be
monitored for +5 vdc at the card.

PREVENTIVE MAINTENANCE

Preventive maintenance of the ACLAs is
minimal. Excessive handling of cards may

induce faults and is thus discouraged. How-

ever, the following should be performed at
regular intervals:

1. Use spare cards periodically to
ensure integrity of the spares.

2. Inspect connectors and cables for
fraying or other damage.

3. When a card is removed, inspect
connectors at card cage backplane
for bent, damaged, or burned pins.
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OON Output on : SCL .: ' Status clear

osc Output select clear . sCra Synchronous communications line
adapter
OSL Output select
SD Send data
0sT Output strobe .
SDCD Secondary data carrier detector
OSUP Output supervision N )
SDCDS Secondary data carrier detector
PES Parity error status - . status
PI Parity inhibit SELI Select input
PSET Parity set SELO Select output
RCK Receive clock SODD Set output data demand
RD Receive data SRLSD Secondary receive line signal
detector .
RF Reference frequency
SRTS Secondary request to send
RHR Receive holding register
TB " Terminal busy
RI Ring indicator
TCK Transmit clock
RIBF Reset input buffer full :
TD i Transmit data
RIS Ring indicator status
‘ THR -Transmitter holding register
RLSD Receive line signal detector
THRE Transmitter holding register
RODD Reset output data demand empty
RSD Restraint detector THRL Transmitter holding register
load
RSR Receive shift register
) TSR Transmitter shift register
RTS Request to send
TTL Transistor-transistor logic
R/W Read/write
UART Universal asynchronous receiver-
SAV Status available transmitter
SB Stop bit
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