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PREFACE

This manual presents information concerning the Texas Instruments Full Duplex, TTY/EIA
Interface Module (Part Number 961642) as it applies to the Communications Register Unit
(CRU) of either the Model 960A or the Model 960B Computer. The information includes
installation, operation, theory, and checkout of the module and is arranged in the following
sections: «

I. Description and Installation - This section contains a brief overview of module
operation and operational characteristics, plus the steps required to connect it
within the computer system.

II. Operating Instructions - This section describes the programming restrictions
that must be observed when using the module, and also includes some sample
coding for service subroutines.

III. Unit Specification - This section is omitted from this manual. Refer to the
applicable peripheral device user’s manual for description of the units stan-
dardly connected to the module (see related publications below).

IV. Interface and Module Specifications - This section describes the interface of
the module with the computer and with the peripheral device attached to it,
as well as the theory of operation for the module itself.

V. Maintenance - This section outlines troubleshooting concepts for finding mal-
functions in the system that uses the module.

VI. Drawings - This section includes logic diagrams, assembly drawings and parts
lists for the module, interface cable and test kit,

VII. Logic Implementation List - Since a logic diagram is supplied in Section VI,
the logic implementation list for the module is not included.

VIII. Performance Demonstration Test - This section includes description of two
software tests that check the operation of the two external interfaces of the
module.

Index The index provides an alphabetical listing of major concepts and phrases and

their location within the manual.
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In addition to this manual, the following manuals should be available to the user of the TTY/EIA

module tor reference and supplementary information:

Title

Model 960 Computer Communications Register Unit Manual

Model 960 Computer Assembly Language Programmer’s

Reference Manual

Model 960 Computer Terminal User’s Guide Model 33 ASR

Data Terminal

Model 960 Computer Terminal User’s Guide Model 733

ASR/KSR Data Terminal

Model 960 Computer Terminal User’s Guide Model 743 KSR

Data Terminal

Model 960 Computer Terminal User’s Guide Model 912

Video Display Terminal

Model 960 Computer Installation Procedure

Interface Between Data Terminal Equipment and Data

Communication Equipment Employing Serial Binary
Data Interchange {EIA-RS-232-C)

Part Number

966313-9701

9427799701

9427789701

942775-9701

947976-9701

9427769701

942767-9701

In addition to these manuals, the user should also have access to the vendor-supplied manual(s)

for the equipment interfaced to the TTY/EIA module.
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SECTION I

DESCRIPTION AND INSTALLATION

1.1 GENERAL

The Full Duplex, Teletypewriter/Electronic Industries Association (TTY/EIA) Interface module
(figure 1-1) provides a communication path for Texas Instruments Series 960 Computers to
peripheral devices that operate through an interface that conforms to EIA Standard RS-232-C.
The TTY/EIA module can be wired in 11 standard variations to account for transmit and receive
rates ranging from 110 to 9600 baud, and code formats of 10 or 11 bits. The module may also
be wired for TTY current loop interfaces. Typical devices that interface through this module
include: data sets for telephone line data transmission, video display terminals, and teleprinter
terminals. The module operates through the Communications Register Unit (CRU) of the Model
960 Computer.

1.2 EQUIPMENT OVERVIEW

Refer to figure 1-2 for a simplified diagram of the TTY/EIA module. The TTY/EIA module
consists of transmit logic and receive logic, both of which can be exercised simultaneously to
accomodate the full duplex mode of operation. Timing on the TTY/EIA module centers around

|  rFuLL ouPLEX
TTY/EIA MODULE

o

i29182 (990-674-6~3)

Figure 1-1. Full Duplex TTY/EIA Module

1-1 Digital Systems Division
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operation of a 4-MHz oscillator and a group of counters that provide a variable divide network
necessary for developing the desired transmit/receive frequency. Prior to transmission, the
“Request to Send” and “Data Terminal Ready” flags are set by the I/O service routine to
establish communications with an EIA type data terminal. The “Data Set Ready” line is then
checked to ensure the data terminal is ready for communications.

1.2.1 TRANSMIT MODE. In the transmit mode, the computer transfers serial data into an
output shift register with a write clock that is also supplied by the computer. Address bits and a
module enable allow the shifting process to continue until an 8-bit character has been loaded in
the shift register. When a full character has been received from the computer, both the
“Transmit Go” flag and the ninth bit (start bit) of the shift register are set. Setting the
“Transmit Go” flag enables development of a transmit shift clock whose frequency is determined
by the oscillator/counter network. The transmit shift clock serially transfers the start bit, the
8-bit character, and either one or two stop bits to the attached data terminal. The “Write
Request™ flag is set to indicate that the character has been output to the data terminal and the
TTY/EIA module is ready for another transmission cycle.

1.2.2 RECEIVE MODE. In the receive mode, the data terminal holds either the TTY or EIA
input in a Marking condition (logic 1) until a Spacing condition (logic 0) indicates a new
character is about to be input to the TTY/EIA module. The Spacing condition sets the “Receive
Go” flag, which in turn enables the development of a receive shift clock whose frequency is
determined by the oscillator/counter network. The receive shift clock gates the serial TTY/EIA
input data into an 8-bit shift register until a full character has been received. The shift register
character is transferred in parallel to a buffer register and applied to a multiplexer for reading by
the computer. The “Read Request” flag is set to indicate that the buffer register holds a
character. The computer then enters a service routine that supplies the necessary module enable
and address bits to read the character.

1.2.3 INTERRUPT RESPONSE. An interrupt line from the TTY/EIA module informs the
computer when the “Write Request” or “Read Request” flags are set, or when a transition
occurs in the “Data Set Ready” or “Data Carrier Detect” signals from the data terminal. All four
of these signals are applied to the multiplexer and can be read by the computer to determine the
source of the interrupt. The computer instruction repertoire includes single (SETB and BBNE)
and multiple (LDCR and STCR) bit instructions that can be used to control operation of the
TTY/EIA module. The SETB instruction sets and clears the addressed control flip-flop; the
BBNE instruction tests the addressed input status line. The LDCR instruction serially transfers an
8-bit character from memory to the module transmit shift register and the STCR instruction
reads an 8-bit character from the module receive buffer into the computer memory, one bit at a
time. '

1.2.4 CHARACTER FORMAT. The TTY/EIA module transmits and receives 10 or 11 bit
format code as illustrated in figure 1-3. Eight data bits are provided by either the computer
program or the associated terminal. The terminal also supplies with its input data a Start bit and
either one or two Stop bits; the terminal requires these Start and Stop bits in data output to it.
Therefore, the TTY/EIA module removes these bits from input before transferring the data to
the computer, and adds these bits to output data before transferring the data to the terminal.
The Start and Stop bits synchronize the receiving circuitry with the remote transmitter with each
character transmitted. Thus, characters may be transmitted in blocks or in random character
patterns. Jumper wires on the TTY/EIA module determine whether the module generates and
accepts 10 or 11 bit format code. '

1-3 Digital Systems Division
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START N
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CHARACTER OR

STOP MARK (OFF) FOR NOT DATA
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PSR
\ /
START Vv
BIT 8 DATA BITS

2 STOP BITS
(A) 130725

Figure 1-3. Asynchronous (START/STOP) Data Transmission Formats

1.3 PHYSICAL CHARACTERISTICS

The interface logic is implemented on a single-connector circuit board that plugs into any
Communications Register Unit (CRU) connector location in the computer or CRU expansion
chassis. The circuit board is a double-sided, printed wiring board that is 7.00 inches wide and
791 inches high. The single connector along the bottom edge is an 80-contact, printed
conductor connector with the even-numbered contacts on the component side of the board. No
provision is made to guarantee that the circuit board is inserted in the proper orientation.
However, when inserted into the chassis, the colored ejector tab on the top edge of the card
should be on the right side (viewed from the front) of the computer chassis; when inserted into
an expansion chassis the colored tab should be on the top of the chassis. The connector along
the top edgé is a 72-contact, printed conductor connector that accepts a cable from the
peripheral device. '

1.4 ELECTRICAL CHARACTERISTICS
The Full Duplex TTY/EIA Module power requirements and interface logic levels are listed in
table 1-1.

1.5 INSTALLATION
The TTY/EIA module may be installed in any CRU location. These locations are:

° Standard Internal Ports (computer chassis locations EF0, EF1, EF2 and EF3)
° Internal Expansion Ports (computer chassis locations EF4 through EFF)
. External Expansion Ports (expansion chassis locations)

Figure 1-4 illustrates the connections required to operate the module in any of these locations.
Table 1-2 lists the part numbers for interface cables that may be required. The following
paragraphs explain restrictions that must be allowed for when installing the module, plus a
detailed procedure to perform the installation.

1.5.1 LOCATION. The location of the module within the computer chassis or within an
expansion chassis determines the CRU base address that the module recognizes. Therefore, before
selecting a chassis location for the module, determine the address that the software handling
routine expects the module to recognize. This address varies with specific applications.

14 Digital Systems Division
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Table 1-1. Full Duplex TTY/EIA Module Electrical Characteristics
Specification Requirement

Peripheral Inputs (EIA Data) -3V to -25V = Logic 1 (Marking)
3V to 25V = Logic 0 (Spacing)

(EIA Control) 3V to 25V = Logic 1 (on)
-3V to -25V = Logic 0 (off)

(TTY) Short Circuit = Logic 1
Open Circuit = Logic 0

Module Outputs (EIA Data) -5V to -11V = Logic 1
5Vto 11V =Logic 0

(EIA Control) 5Vto 11V = Logic 1
-5V to -11V = Logic 0

(TTY) 20ma Current Loop = Logic 1

Open Circuit = Logic 0
Power (from computer or +5 Vdc at .88A
ion chassi
expansion chassis) EIA Interface +15Vdc at +5 40ma
-5 20ma

Transmission Rates Available

10-bit Format 150, 300, 600, 1200, 2400, 4800 and 9600 baud

11-bit Format 110 and 1760 baud

Reverse Channel Option 1200 and 1760 baud

1.5.2 EIA VOLTAGES. If the module is to operate as an EIA interface, the chassis location
must supply the module with %15 volts dc. The four standard CRU chassis locations (EFO
through EF3) are permanently wired to supply this voltage. If the module is installed in one of
the internal expansion locations, a +15 volt dc Regulator module (TI Part Number 226855-
0001) must also be installed in the computer chassis to supply the required voltage. If the
module is installed in an expansion chassis, the chassis power supply must furnish the +15 volts
dc. Expansion chassis 966556-0002 must, therefore, be used for EIA applications of the module.

1.5.3 JUMPER WIRE CONFIGURATION. A set of soldered jumper wires in the bottom center
of the circuit board determine the operating baud rate and the code format for the module.
Table 1-3 lists the available combinations of baud rate and code format, together with the
Jumper wire configuration for each combination. Before installing any TTY/EIA module, exam-
ine the jumper configuration on the circuit board and compare it with the table to ensure that
the module corresponds to the desired baud rate and format. The selected baud rate must agree
with the baud rate of the peripheral device connected to the module, and must not exceed the
operating frequency of any modem connected between the module and the peripheral device.

1-5 Digital Systems Division
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Table 1-2. TTY/EIA Module Interface Cables

Device Connected to Cable Part Number
Standard EIA Data Set (type 103 or 202) 240810-30
33 ASR Model 5JE Teleprinter 240811-30
733 ASR/KSR Data Terminal 9437650001
743 KSR Data Terminal 943819-0001
912 Video Display Terminal 966627-30
733 KSR Current Loop Teleprinter 966658-30

1.5.4 INSTALLATION PROCEDURE. After defining a location for the module, checking the
jumper wire configuration and ensuring that required voltages are available for the module,
perform the following steps to install the module in the desired location:

1.

2.

Set the ON/OFF (Power) switch on the power supply to the OFF position.

Plug the module into the selected chassis location with the component side of the
board facing the front of the computer chassis or facing the buffer board in an
expansion chassis.

NOTE

Custom cables may be assembled for non-standard peripheral de-
vices by ordering cable connector and cover, Part Number
217081-0001, for cables 3/8 inch or less, or connector and cover,
Part Number 217081-0002, for cables 1/2 inch or less. These
connectors mate with the 72-pin edge connector on the outside
edge of the module.

Connect the cable connector to the plated conductor connector on the outside edge of
the module. Ensure that the cable dresses toward the center of the computer or
downward in an expansion chassis.

Connect the other end of the interface cable to the desired peripheral device.

Set the ON/OFF (Power) switch on the power supply to the ON position.

Perform the Performance Demonstration Test (PDT) for the TTY/EIA module as
described in Section VIII of this manual.

1-7 Digital Systems Division
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Description
(Baud Rate, Code Format)

110 (11-Bit Code)

150 (10-Bit Code)

300 (10-Bit Code)

600 (10-Bit Code)

1200 (10-Bit Code)

1200 202 Data Set w/Reverse Channel
1760 202 Data Set w/Reverse Channel
1760 (11-Bit Code)

2400 (10-Bit Code)

4800 (10-Bit Code)

9600 (10-Bit Code)

Table 1-3. TTY/EIA Module Jumper Configurations

Module Part Number

961642-0005

0002

0001

0009

0003

0007

0008

0006

0004

0010

961642-0011

Baud Rate
Jumpers
E8 to E12  ES to E14
Ell E6
El0 E6
E20 E6
E9 E6
E9 E6
El13 El4
E13 El4
E7 E6
E21 E6
E8 to E22  ES to E6

Receive/Transmit
Code Jumpers

E16 to E17

E2

E2

E2

E2

E2

E17

E17

E2

E2

E16 to E2

E15 to E4

E3

E3

E3

E3

E3

E4

E4

E3

E3

E15 to E3

Receive
Disable
Jumper

El to E19

E19

E19

E19

E19

E18

E18

E19

E19

E19

El to E19
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SECTION II

OPERATING INSTRUCTIONS

2.1 GENERAL '

Operation of the Full Duplex TTY/EIA Module consists entirely of the programming required to
perform the necessary interface functions with the attached data terminal. The service routines
implemented to handle this type of interface use the SETB, BBNE, XBNE, TSBX, LDCR, and
STCR instructions of the computer instruction repertoire. All of these instructions require the
use of an effective CRU address that addresses bit zero of the TTY/EIA module under
consideration. Due to the fact that the TTY/EIA module can be plugged into any of the
available CRU chassis locations and the locations are wired for pre-established addresses, the base
address becomes a variable that depends on the hardware configuration.

The only consideration other than programming that affects TTY/EIA module operation, is the
selection of the proper module configuration to match the transfer/receive rate and code format
of the attached data terminal. Refer to Section I of this manual for the details of the various
module configurations.

2.2 PROGRAMMING

The interface between the computer and the TTY/EIA module consists of 16 addressable I/O
bits. The output bits can be divided into two groups of eight, as shown in figure 2-1. The first
eight bits make up the character to be sent to the data terminal and the last eight bits are

OUTPUT INPUT
0 LsB ) LSB
CHARACTER RECEIVED
TO BE CHARACTER
TRANSMITTED
7 MSB 7 MSB
8 NOT USED 8 XMTING (TRANSMIT IN PROGRESS)
9 DTR (DATA TERMINAL READY) 9 TIMERR (TIMING ERROR)
A RTS (REQUEST TO SEND) A RCR (REVERSE CHANNEL RECEIVE)

B CLRWRQ (CLEAR WRITE REQUEST)

C CLRRRQ (CLEAR READ REQUEST)

D CLRNSF (CLEAR NEW STATUS FLAG)

E NOT USED

F NOT USED

(A)129185

WRQ (WRITE REQUEST)

RRQ (READ REQUEST)

DCD (DATA CARRIER DETECT)

DSR (DATA SET READY)

INT (INTERRUPT)

Figure 2-1. Full Duplex TTY/EIA Module Addressable Input/OQutput Lines

'
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-

partially used for control purposes. The first cight bits of input makc up the characte
received from the data terminal and the last eight bits provide the computer with status data.
Tables 2-1 and 2-2 describe the output command bits and input status bits, respectively.

The I/O routines written to handle communications with the data terminals attached to the
TTY/EIA module vary with each device type. This is due to the difference in the controls
accepted and status returned by the data terminals. Generally, the [/O routine must first
establish communications with the data terminal and then proceed to read/write data on a
character-by-character basis. At the same time, the routine must be watching for irregular status
indicators and be capable of handling interrupts.

2.2.1 INTERRUPTS. An interrupt is a signal that informs the computer that the module
requires attention. The interrupt line for the TTY/EIA module is input bit F,,. This bit sets
whenever one of three conditions occurs:

e Write Request (input bit B,s) - When the module has completed transmission of a
character and requires a new character from the computer, it sets input bit B and
generates an interrupt on input bit F. This interrupt is reset by a CPU output to bit B
(Clear Write Request).

e Read Request (input bit C,4) - One half bit time after the module receives an input
character and loads it into the Receive Buffer, it sets input bit C and generates an
interrupt on input bit F. This interrupt is reset by a CPU output to bit C (Clear Read
Request). -

e New Status Flag - Whenever a state transition occurs in either Data Carrier Detect
(input bit D) or Data Set Ready (input bit E), the module generates an interrupt on
input bit F. Table 2-3 lists the status changes that set the New Status Flag. This
interrupt is reset by a CPU output to bit D (Clear New Status Flag).

Table 2-1. Full Duplex TTY/EIA Module Output Command Lines *

Signal Description
Data Terminal Ready Enables data terminal operation (not used with
teletypewriters).
Request to Send Places data terminal in transmit mode (not used

with teletypewriters).

Clear Write Request Clears Write Request flag on module to prepare
for another character write (transmit).

Clear Read Request Clears Read Request flag on module to prepare
for another character read (receive).

Clear New Status Flag Clears New Status flag on module to enable new
interrupts.

2-2 Digital Systems Division
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Table 2-2. Full Duplex TTY/EIA Module Input Status Lines

Signal Description
Transmit In-Progress : Module is currently transmitting to a data
terminal.
Timing Error Indicates data in receive buffer may be in error

because two or more characters have been loaded
in the buffer and no read operation has been per-
formed by the computer.

Reverse Channel Receive Indicates reverse channel receive status of 202 type
dataset (not used by teletypewriter).

Write Request Write Request flag set to indicate a character has
been sent to the data terminal.

Read Request Read Request flag set to indicate a character has
been received from the data terminal and is ready
to be read by the computer.

Data Carrier Detect Indicates carrier is detected at the data terminal
(not used by teletypewriter).

Data Set Ready Indicates data terminal is ready to communicate
(not used by teletypewriter).

Interrupt Module interrupt set when the Write or Read
Request flags are set or when a transition occurs
in the Data Set Ready or Data Carrier Detect
signals.

These interrupts cannot be masked on the module; however, the CPU can ignore them by
masking CRU interrupts in the CPU Status Register. If interrupts are not masked, a CRU
interrupt causes the CPU to branch to memory location 94,,. This location normally contains a
Store Status and Branch (SSB) instruction. This instruction saves the contents of the CPU
- Program Counter (PC) or Event Counter (EC) and stores the CPU status that existed before the
interrupt occurred.

When an interrupt occurs, the servicing program determines which module generated the inter-
rupt by interrogating bit F,¢ (Interrupt) of all modules corresponding to the interrupt level until
it finds an active interrupt bit. The program then examines input bits B (Write Request), C
(Read Request), D (Data Carrier Detect) and E (Data Set Ready) of that module to determine
the condition that caused the interrupt. It then branches to a sub-routine that services that
condition. That sub-routine must clear the interrupt condition by generating an output (either a
1 or a 0) to the applicable address bit before enabling CRU interrupts in the CPU Status
Register.

2-3 Digital Systems Division
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CRU Output CRU Input Bits (EIA Status)

Bit D E(DSR) D (DCD) Mew Statts Flag
0 0tol 0 1
0 1 1t0 0 1
0 X 0tol 1
0 1t00 X 1
pulse X X ’ 0

X = Either 1 or 0

2.2.2 TIMING CONSIDERATIONS
NOTE

The time interval between characters for a particular format and
baud rate is given by the number of bits per character (including
Start and Stop bits) divided by the baud rate. The reciprocal of
this character time is the character rate.

When data is being transferred to the CPU, a timing error can occur if the program does not
store a received character into memory before a new character is received. When such an overrun
occurs, CRU input bit 9 (TIMERR) from the TTY/EIA module sets to flag the condition. This
bit clears automatically when the Read Request interrupt is reset.

NOTE

The interval between bits (bit time) is the reciprocal of the baud
rate. ’

Timing is not critical when data is being transferred from the CPU. However, efficient use of the
communication line requires that the next character to be transmitted be presented to the
interface within one bit time following the Write Request interrupt.

2.2.3 OUTPUT OPERATION. A character is output from the computer to the module using an
8-bit Load CR (LDCR) instruction of the form:

LDCR (0,8),CHAR

This instruction results in an 8-bit transfer from memory location CHAR to the current CRU
base address starting with bit O and incremented through bit 7. Figure 2-2 illustrates this
transfer. Initiating this sequence starts data transmission from the TTY/EIA module when the
entire 8-bit character is present in the module. The data is sent serially on the communication
line.

24 Digital Systems Division
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6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

MEMORY
ADDRESS X X X X X X XX o0 1t 0 1t o0 1 1 1 MODULE
CHAR OUTPUT BITS

u

X=NOT USED

[}

(A) 130727

00

Figure 2-2. Output Character Transfer

During the transfer operation, CRU bit 8 (Transmit in Progress) remains true; it resets when the
character has been completely transmitted and Write Request (bit B) has been set. A new
character output to the module must not be started until Transmit in Progress drops and Write
Request sets. Outputs to clear interrupt flags (Output bits B, C and D) do not transmit data; the
addressed interrupt bits reset independent of the output data lines.

2.2.4 INPUT OPERATION. A character is input to the computer from the module using an
8-bit Store CR (STCR) instruction_ of the form:

STCR (0,8),CHAR

This instruction results in an 8-bit transfer from the current CRU base address (bits O through 7)
to memory location CHAR. When the data is stored in memory, the most significant bit of the
transfer is extended as a sign bit. Figure 2-3 illustrates this transfer. The Store CR operation
usually occurs after the module has notified the program that data is ready for transfer by
setting the Read Request (bit C) and the Interrupt (bit F). The program must then transfer the
data and reset the interrupt before the next character arrives from the input device and is
transferred into the module buffer register. Failure to respond within this time constraint results
in a data overrun error, and sets the Timing Error input bit (bit 9).

2.2.5 ERROR DETECTION. All data error detection, except data overrun conditions, is the
responsibility of the data handling program. If one of the eight bits from the module represents
a parity bit, the program must check the input data character against that bit. Similarly, if the
device connected to the TTY/EIA module requires a parity bit, the program must generate that
bit. Cyclical redundancy characters to maintain the integrity of a data stream, if used, must also
be generated and checked by the program. Module input bit 9 (Timing Error) indicates a data
overrun condition.
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o 1 2 3 4 5 6 7 8 9 10 1112 13 14 15

Aee
s Jo o o o o o o0 o
CHAR MODULE
. INPUT BITS
1 0
1 1
1 2
0 3
1 4
0 5
1 6
o 7
* SIGN EXTENDED IN MEMORY P
(A) 130728 ®
V @

Figure 2-3. Input Character Transfer

2.2.6 SAMPLE PROGRAM SEQUENCES. This paragraph contains sample program sequences to
illustrate the fundamental mechanics required for input and output operations. These examples
assume that the CRU interrupt is masked in the CPU Status Register and that the Procedure and

CRU Base Address Registers have been previously established. Actual routines are more efficient
by controlling these low speed input/output operations with interrupts.

22.6.1 Echo Character. Figure 2-4 illustrates an instruction sequence that reads any character
that is typed on the keyboard of a 33 ASR teleprinter or a Texas Instruments Silent 700® series
teleprinter and echoes that character to the printer of that device. This sequence runs in
supervisor mode.

2.2.6.2 Output Character String. Figure 2-5 illustrates an instruction sequence that outputs a
character string to the TTY/EIA module.

®Silent 700 is a Registered Trademark of Texas Instruments, Incorporated.
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TEXAS INSTRUMENTS DOCUMENT NUMBER REVISJION
INCORPURATED
AUSTIN, TFXAS SAMPLE PROG 21

SALS6R V5.2 PAGE 089¢
15826824 MAR,25, 1977

2001 wvepe - DBASE DSEG DATA SEGMENT

20902 rQP BOFap CRUADR DATA X'@Fpe? CRU ADDRESS OF TTY/E1A MODULE

0083 90R1 o0 CTEMP DATA © CHARACTER TEMP

d084 0902 END

9005 @092 PBASE PSEG PROCEDURE SEGMENT

2006 02002 7CoAR004 ENTRY LDS 32 MASK INTERRUPTS

2097 P¥3a ¢POs DATA $¢2

4R88  ¥¥35 r1CA DATA X'Bice?

W9  VPQ6 4484P0RO LA 4,0BASE SET RASE REGISTERS

Uale  yYans 44850002 LA 5,PBASE

2011  Y¥IA 44070000 L 7,CRUADR

812 aenC 7483r0t0 BL 3, INPUTY

9813  @V2E 7882007C %} $Se2

FLIY ] .

9Rld Avin INPUT  EGQU 8 KEYBOARD INPUT MANDLER

LY -

eal7 v v ROUTINE TO READ ONE CHARACTER PROM THE KEYBOARD,

T 3Y) * * WHEN RECEIVED, THE CHMARACTER 18 ECMOED BACK TO THE

a9 . » PRINTER AND A RETURN I8 MADE TO THE CALLING PROGRAM,

' TIH] . * ON ENTRY! REGISTER 3 s RETURN LINK

d021 * REGISTER 4 s DSEGC ADDRESS (DATA BASE)

022 L REGISTER 5 o PSEG ADDRESS (PROCEDURE ®ASE)

0023 v * REGISTER 7 s CRU ADDRESS OF TYTY/EIA MODULE

ar2a . » CTEMP = 1 WORD OF MEMORY IN THE DSEG

$oes * . CALLING SEQUENCE?:

er2e * » BL 3, INPUY READ ONE CHARACTER

27 *

4028 2ni¢ J4n90B2Y SETA 9,1 SET DTR =« KSR/ASR 733/743 REGUIRED

4029 812 J4nane?9 SETB tu,! SET RTS o KSR/ASR 733/743 REQUIRED

WAd8 0ani4 28AB3IA20 LDCR (11,3),¢ CLEAR WRQ,RRQ, AND NSP

90831 Qni1e JuPCRst4e BBNE 12,1, WAIT FOR READ REQUEST FROM KEYBOARD

¥nd2 2k is 2CMQ8wel STCR (@,8),CTEMP READ CHARACTER AND STQRE AT CYEMP

3033 @01A PBARSENY LDCR (@,%),CTEMP ECHO CHARACTER TO PRINTER

2034  QPIC 300BABLA BBNE 11,1,¢ WAIT FOR WRQ GENERATED BY ECHO

dRd3  JV1E vB0adu0e LOCR (11,3, CLEAR WRQ,RRG,. AND NSF

3036 on2e 72820092 B 2,3 RETURN TO CALLING PROGRAM

3837 4022 END ENTRY»2

DAy  ENRORS § LENGTH B @R22

Figure 24. Echo Character Sample Routine
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TEXAS INSTHUMENTS
INCORPNORATED
AUSTIN, TEXAS

SaL966
1582

4001
¥an2
FLLR
geo4
003
006
(11 )4
2008
aryy
["1.3Y ]
vl
anl2
oamLs
enl4
015
anie
17
anls
a9
40ge
LT3t
02
a0ed
FLPY)
anes
L]
a7
anegn
a029
4939
and1
332
e
"LRY]
9235
2036
and7
CT.EL]
3933
L)
anay
ana2
LR
andd
2045
Jede
4047
2048
JRA9
2050
[T.1.31

L] 1

viLe

8113

woae
anae
LI B
ang2
ana3
g2
evQe
avge
ovpa
avpe
a7z
' 1d-1L]
ovoa
weec
113
arie
LLIR}
ery2

vol4

et e
a6
1%}
Anga
@riC
UWiE
Ian
k22
en24
Re26
enge
un2a
weac
BV2E
wnae
8e32
9n3e
"R L]
CLE L
N 3A

MAR, 25,

PFOO
rone
roRQ
4849

7¢C000076
Vb
wiCp
44840810
44050004
44072000
748030014
eesd
ree2
7e82nr812

J4R90u20
34040890
(L TLRT] )
46310803
164827202
45000022
488200721
20028001
A4B0FFFE
LLLLTT B
pbeaspny
309pn826
34080900
44821E006
ACFAL3A
Susjeany
E280POR4
nCoive2e
Te82001E

DOCUMENT NUMBER REVISION

SAMPLE PROG 02
PAGE BeNl
1977
DBASE DSEG DATA BSEGMENTY
CRUADR DATA X'@F@@! CRU ADDRESS OF TYY/EIA MODULE
CYEMP DATA B CHARACYER TEMP
MSGPTR GATA @ MESSAGE POINTER
MSGAL DATA C'WI? MESSAGE 1
cecot EQU 3SoMSGRIv2 MESSAGE 1 CHARACTER COUNY
END
PBASE PSEG PROCEDURE SEGMENT
ENTRY LDS 82 MASK INTERRUPTS
DATA $¢2
DATA X'di1C@?
LA 4,0PASE SET BASE REGISTERS
LA 5,PHASE
L 7 ,CRUADR
8L 3,PRINT PRINT MESSAGE 1
OATA MSGOY
DATA CCet
8 [ HALY
»
PRINT Ful! 8 PRINT CHARACTER STRING
L ]
" ® ON ENTRY! REGISTER J » RETUAN [ INK
v ® REGISTER 4 s DSEG ADDRESS (OATA BASE)
. » REGISTER 5 » PSEG ADDRESS (PROCEDURE BASE)
. * REGISTER 7 » CRU ADDRESS OF TTY/EIA MODULE
'+ 0 MSGPTR & CTEMP = @ WORDS OF MEMORY IN THE DSES
LI CALLING SEQUENCE?D
PO Bl 3,PRINY PRINT MESSAGE xX
e DATA MSGXX MESSAGE ADDRESS
* » DATA CCXX MESSAGE CHARACTER COUNTY
[ ]
SET8 9,1 SET DYR (KSR/ASR 733/743 REQUIRED)
SETB 10,1 SET RYS (KSR/ASR 733/743 REQUIRED)
LOCR (11,3),0 CLEAR WRQ,RRQ, AND NSF
L 1,30 PUT CHARACTER COUNY IN REGISTER {
MOV (2,3),MSGPTR PUT MESSAGE ADDARESS IN LOC MIGPTR
P1 L @, *MSGPTR GET TWO CHARACTERS PROM MESSAGE
ST é,CTEMP STORE AT CHARACTER TEMP
AMY  MAGPTR,! INCREMENTY MESSAGE POINTER
LA 4,2 SET REG @ TO LOOP POR 2 CHARACTERS
P2 MRR 8,CTEMP POSITION CHARACTER YO BE TRANSMIY
LOCR (@,8),CTEMP SEND CHARACTER TO PRINTER
BBNE 11,1,$ WAIYT FOR wRG FROM INTERFACE MODULE
SETB 11,2 CLEAR WRITE REOQUESY
LA 2,7894 DELAY 25 MSEC MORE PFOR WECH PRINTER
ARB wi1,$,2 (KSR/ASR 733/743 REGUIRED)
SA 1,1 DECREMENT CHARACTER COUNY
BC 11,4,) RETURN YO CALLING PROGRAM IF DONE
ARB {,P2,¢ ELSE SEND NEXT CMARACTER FROM CYEMP
8 Pi OR GEY NEXT TWO CHARS OF 8TRIMNG
END ENTRYQ

ERRURS 3 LENGTH = BW3IA

Figure 2-5. Output Character String Sample Routine
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SECTION III

UNIT SPECIFICATION

Specifications for peripheral devices interfaced with the TTY/EIA module are described in the
device user manuals referenced in the Preface to this manual.
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SECTION 1V

INTERFACE AND MODULE SPECIFICATIONS

4.1 GENERAL

This section describes the theory of operation for the TTY/EIA module, and defines the
hardware and software interfaces required to use the module within a 960 computer system.
Section I of this manual contains a general description of the module. It should be read before
this section to familiarize the reader with basic module operation. The detailed description in
this section is accompanied by block diagrams that provide a strong link to the engineering logic
diagrams contained in Section VI of this manual.

4.2 HARDWARE INTERFACES

The module interfaces with the Communications Register Unit of the computer and with either a
current loop terminal or a device operating with an EIA Standard RS-232-C interface. Figure 4-1
illustrates the signals involved in each of these interfaces. Tables 4-1 and 4-2 define the signals in
these interfaces. Refer to the Model 960 Computer Communications Register Unit Manual for a
complete description of that interface. The following paragraphs describe the operation of the
two peripheral device interfaces implemented on the TTY/EIA module.

4.2.1 CURRENT LOOP INTERFACE. The current loop interface operates with a Model 33
ASR Teletypewriter, with a Texas Instruments Model 730, Model 733, or Model 743 Data Terminal
or with equivalent equipment using a current loop interface. Figure 4-2 illustrates the transmit and
receive circuits that implement this interface on the TTY/EIA module. To use this interface, the
cable to the external equipment must make the following jumper connections between module
pins:

o TTYRCVOUTHP2-34) to TTYRCVIN- (P2-22)

e EIARCVIN (P2-21) to +5 vdc (P2-20)

The transmitter wire pair (TTYHX and TTYLX) drives a constant current relay with approxi-
mately 20 milliamps of current. The receiver wire pair (TTYHR and TTYLR) is usually switched
by a dry contact relay or an optically isolated switch in the external device.

4.2.2 EIA INTERFACE. The EIA interface operates with Texas Instruments Model 720,
Model 733, Model 743, and Model 912 data terminals, with modems such as Bell Models 103 and

- 202 data sets, or with equivalent equipment conforming to EIA Standard RS-232-C. Figure 4-3
illustrates the transmit and receive circuits of the EIA interface. To use this interface the cable to
the external equipment must make the following jumper connections between module pins:

‘@ EIARCVDOUT (P2-1) to EIARCVDIN (P2-21)

e TTYRCVIN- (P2-22) to Ground (P2-36)

4-1 Digital Systems Division
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Figure 4-1. TTY/EIA Interface Signals
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MODE (EIA OR CURRENT LOOP) AT A TIME
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Table 4-1. TTY/EIA Module - Computer Interface Signal Pin Assignments

Signal

CPUDATAOUT
CRUBIT12
CRUBIT13
CRUBIT14
CRUBIT15

Computer CRUMR-

Outputs
CRUSELO-
STORECLOCK-
+5V
+15V
-15v

GND
GND

Computer

CRUDATAIN
Inputs

CRUINT-

Description

Serial Data

CRU Bit Address
Select Lines

Master Reset

Module Select (Lines 0-15)
Write Clock

VCC

EIA Voltage

EIA Voltage

Logic Ground
+15 Volt Return

Serial Data

CRU Interrupt

TTY/EIA
Module
Pins (P1)
16
42
40
38
34
76
48
22
77, 78
53, 54
55,56

1,2, 79, 80
57, 58

60

66

In addition if the equipment is not a data set, the following jumper connections must be

installed :

e PCTSE (P2-5) to DSRE (P2-31)

e PDCDE (P2-6) to DCDE (P2-30)

These jumper connections are installed in cables ordered from Texas Instruments for interfacing
the module with specified equipment. The following paragraphs describe the input and output
signals of the EIA interface. Refer to the module characteristics in Section I of this manual for

electrical specifications for the interface.
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Table 42. TTY/EIA Modulc - Data Terminal Interface Signal Pin Acsignments
Signal . .
Mnemonic Pin Na Description
" TTYHR 33 20 ma receive source
input data
ITYLR 35 20 ma receive return
TTYHX 23 20 ma transmit source
output data
TTYLX 16 20 ma transmit return
TTYRCVOUT- 34 TTL output of 20 ma receiver
TTYRCVIN- 22 Jumper to TTYRCVOUT- for 20 ma operation
Data ﬁ or
Jumper to GROUND for EIA operation
EIARCVDOUT L TTL output of EIA receiver
EIARCVDIN 21 Jumper to EIARCVOUT for EIA operation
or
Jumper to +5V for 20 ma operation
RCVDE 29 Received Data - EIA level input
§ XMTDE 27 Transmitted Data - EIA level output
" RCRE 32 Reverse Channel Receive - EIA level input
RCTE 26 Reverse Channel Transmit - EIA level output
DCDE 30 Data Carrier Detect - EIA level input
DSRE 31 Data Set Ready - EIA level inpui
Control <&
RTSE 28 Request to Send - EIA level output
DTRE 25 Data Terminal Ready - EIA output
PCTSE 5 Pseudo Clear to Send (Pull up)
Jumper to DSRE when not connected to data set
_ PDCDE 6 Pseudo Data Carrier Detect (Pull up)
Jumper to DCDE when not connected to data set
44
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Table 4-2. TTY/EIA Module - Data Terminal Interface Signal Pin Assignments (Continued)

Signal . ..
Mnemonic Pin No. Description
Control (Continued)
INT- 24 CPU Interrupt - TTL level output
Power +5V 20 CPU Logic Voltage (VCC)
&
GND GROUND AZBR, 1,36 Digital Ground
+5V
ASR-33
OR
T1 730
SN7438 OR
I ' T1 733
XMTD OR
(SERIAL TRANSMIT
DATA) Ti 743
(A) TRANSMIT CIRCUIT
TTYHR 1500 VCC (+5V)
> v
~20MA
1K
£
> 2N5449
TTYLR
47 N 22
ASR-33 uf T o2
OR Tl MODEL 730
OR Tl MODEL 733
OR Tl MODEL 743 1
\\ TTYRCvVOUT-
—7
04

TTYRCVIN—
> >0 rew

(SERIAL RECEIVE DATA)

\\ EIARCVIN
/4

Ny
> +5v
(A)130732A (B) RECEIVE CIRCUIT

Figure 4-2. Current Loop Interface Circuits
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(B) DUAL EIA TRANSMITTER
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Figure 4-3. EIA Interface Receiver/Transmitter Circuits
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4.2.2.1 Received Data (RCVDE). This signal from the external device represents serial data. The
external device must hold this signal in the binary 1 condition (Marking) when data is not being
transferred.

4.2.2.2 Transmitted Data (XMTDE). This signal from the module represents serial data. This line
is held in the binary 1 condition (Marking) when not transmitting.

4.2.2.3 Reverse Channel Receive (RCRE). This signal provides a secondary input control line
from the external device. It may be used to acknowledge accurate transmission, or to interrupt
the data flow in the primary channel. This signal is transferred to the computer through CRU
input bit A (Reverse Channel Receive). It is normally used only with the Model 202 data set
(with the reverse channel option installed), and indicates that the remote device is ready to
receive new data. The reverse channel option applies only to 2-wire, half-duplex configurations.

4.2.2.4 Reverse Channel Transmit (RCTE). This signal provides a secondary output control line
from the module. It may be used to acknowledge accurate transmission, or to interrupt the data
flow in the primary channel. Turning off the Request to Send signal turns on this signal. This
signal is normally used only with the Model 202 data set (with the reverse channel option
installed). The reverse channel option applies only to 2-wire, half-duplex configurations.

4.2.2.5 Data Carrier Detect (DCDE). When on, this signal from the external device indicates that
the data being sent to the device meets threshold criteria for level detection. The module
forwards this signal to the computer through CRU input bit D (Data Carrier Detect). This signal
conforms to the EIA signal called Received Line Signal Detector.

4.2.2.6 Data Set Ready (DSRE). When on, this signal from the external device indicates that
it is ready to receive or transmit data. The module forwards this signal to the computer through
CRU input bit E. (Data Set Ready).

4.2.2.7 Request to Send (RTSE). When on, this signal from the module indicates that the
module is ready to transmit data to the external equipment.

4.2.2.8 Data Terminal Ready (DTRE). When on, this signal from the module indicates that it
has power on and is ready to transfer data. This line permits a data set to connect to the
communication channel. When off, this signal prevents a modem with an auto-answer feature
from answering a call.

4.3 TTY/EIA MODULE OUTPUT AND INTERRUPT LOGIC (TRANSMIT MODE)

Figure 44 provides a detailed functional block diagram of the module output and interrupt
logic. The logic gates in the diagram are purely functional. Each one represents a combination of
logic gates on the actual logic diagram in Section VI of this manual. The following paragraphs
describe the transmit mode operation of the module with reference to this block diagram.

4.3.1 PREPARATION TO TRANSMIT. Prior to any character transmission, a typical I/O rou-
tine uses the SETB instruction to develop the DTRE and RTSE signals. The SETB instruction
that develops DTRE puts a logic | on the CCUDATAOUT line, puts an address of 1001, on the
CRUBITI2-15 lines, and develops a module enable (CRUSELO-) and write clock
(STORECLOCK-). This action clears the “Data Terminal Ready” flip-flop, which in turn
generates an EIA control logic 1 on the DTRE line (via the EIA line driver). A similar procedure
is involved in generating a logic 1 on the RTSE line, except that the address on the
CRUBIT12-15 lines is 1010, so the “Request to Send” flip-flop is cleared. In addition to
developing the DTRE and RTSE signals, initialization procedures of a typical I/O routine also
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432 DATA TRANSFER. When the 1/O routine determines the attached data terminal is ready
to accept a character, it executes a LDCR instruction to transfer an 8-bit character from
computer memory to an 8-bit shift register on the TTY/EIA module. The LDCR instruction
directs the computer to do the following: feed eight bits of data serially into the TTY/EIA
module over the CPUDATAOUT line, accompany each data bit with a write clock
(STORECLOCK-) and an address (CRUBIT12-15) that increments by one for each successive bit,
and develop the CRUSELO- signal to enable operation of the TTY/EIA module output logic.
The XMTGO- signal from the reset “Transmit Go” flip-flop enables each data bit to the transmit
shift register and permits the shifting operation by passing the write clock to the clock input of
the transmit shift register. As the last character bit (eighth bit) is shifted into the register, the
SETGO- signal sets the “Transmit Go” flip-flop and generates a START bit in the ninth bit of
the transmit shift register. The newly developed XMTGO signal enables the transmit shift clock
generator and the transmit bit counter and gates the transmit shift clock (XSCLK) to the
transmit shift register. As the transmit shift register feeds the start bit and character bits to the
attached data terminal, logic 1’s are fed into the shift register input port. When the transmit bit
counter indicates that the 10 or 11 bit code has been output (includes one START bit, eight
character bits, and one or two STOP bits depending on the jumper configuration selected), the
STPXCK- signal resets the “Transmit Go” flip-flop which in turn disables the transmit shift clock
generator. At the same time, the “Write Request” flag sets to indicate the TTY/EIA module is
ready to accept the next character from the computer.

4.3.3 INTERRUPT LOGIC. The interrupt logic on the TTY/EIA module monitors the “Write
Request”, “Read Request”, and “New Status” flags for a set condition. The computer uses this
interrupt mechanism to control the starting and stopping of the applicable I/O routines to
efficiently use computer operating time. The “Write Request” interrupt indicates a new character
can be transmitted to the data terminal. The “Read Request” interrupt indicates the TTY/EIA
module holds a character from the data terminal to be read by the computer. The “New Status”
interrupt indicates a logic level transition in the “Data Set Ready” or “Data Carrier Detect”
signals.

4.4 TTY/EIA MODULE INPUT LOGIC (RECEIVE MODE) _

Refer to figure 4-5 for a detailed functional block diagram of the TTY/EIA module input logic.
The TTY receive logic centers around operation of a switch that aids in converting TTY current
loop conditions to TTY logic levels. For the EIA case, a line receiver performs the logic level
conversions. In either case, a jumper is added in connector P2 so the converted logic levels are
fed back into the TTY/EIA module input logic.

44.1 OPERATION. For both TTY and EIA type data terminals, the receiving data input to the
TTY/EIA module is normally held at a logic 1, or Marking condition. A logic 0, or Spacing
condition, activates the receive shift clock generator and the receive bit counter via the RCVEN
signal. If the input logic O remains for one-half bit time, or until the first RSCLKA clock is
developed, the “Receive Go” flag is set to initiate the receive operation. The resulting RCVGO-
signal maintains operation of the receive shift clock generator and the receive bit counter so the
receive shift clock (RSCLK) is generated. The RSCLK signal clocks serially received input data
into the 8-bit receive shift register. The ninth shift clock (receive bit counter = 1000,) is used to
develop the LDBR- signal, which gates the fully loaded 8-bit receive shift register data into the
receive buffer. At the beginning of the tenth or eleventh shift clock (determined by the selected
jumper configuration), the RSTOPA- or RSTOPB- signal, respectively, resets the “Receive Go”
flag. This action terminates the receive operation by disabling the receive shift clock generator
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and receive bit counter. At the same time, the “Read Request Control” flag (CHINBR) is set to
enable the read request flag counter. One clock later, the read request flag counter sets the
“Read Request” flag to indicate a new character is in the receive buffer. The set “Read
Request” flag can be used to interrupt the computer so the proper I/O service routine is
executed. If the “Read Request” flag remains set and another receive buffer gate (LDBR-)
occurs, the “Timing Error” flag is set to indicate two or more characters have been received on
top of each other in the receive buffer.

4.4.2 SERVICE ROUTINE. A typical 1/O service routine executes a STCR instruction to serially
read the character in the receive buffer via the read multiplexer. The other status data input to
the read multiplexer is typically examined on a bit-by-bit basis with BBNE instructions. Refer to
the Section II discussion of an input operation for the input format associated with the address
bits used in performing the read operations. '

4.5 SOFTWARE INTERFACE

All CRU instructions apply to data transfer and control of the TTY/EIA module. These
instructions are: LDCR, STCR, BBNE, SETB, TSBX and XBNE. Refer to the Model 960
Computer Assembly Language Programmer’s Reference Manual for a description of the format and
use of these instructions. Section II of this manual provides examples of the use of some of these
instructions with the module.
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SECTION V

MAINTENANCE

5.1 GENERAL

This section references software tests that check the operation of the module interface, and
provides an outline for isolating system faults during troubleshooting. Because the module has no
moving parts, it requires no preventive maintenance other than ensuring that cooling air flow is
not impeded by excessive dust and dirt.

5.2 PERFORMANCE DEMONSTRATION TESTS (PDT)

Several performance demonstration tests are available to exercise the peripheral interfaces of the
TTY/EIA module. Section VIII of this manual describes a test that examines the EIA interface
without depending on an attached, properly functioning, peripheral device. This test requires a
test connector that fecds the interface output signals back to the input signals. A second PDT,
called TTYPDT (Part Number 944720), exercises the TTY current loop peripheral interfaces and
also the Texas Instruments Model 730 teleprinter. Listings and description of this PDT are found
in the Model 960 Computer Terminal User’s Guide Model 33 ASR Data Terminal referenced in
the Preface to this manual. A third PDT, PDT733 (Part Number 969726-9901), tests the module
when it is connected to a Texas Instruments Model 733 ASR or KSR or 743 KSR data terminal.
Listings and description of this PDT are found in the Model 960 Computer Terminal User’s Guide
Model 733 ASR/KSR Data Terminal or the Model 960 Computer Terminal User’s Guide Model 743
KSR Data Terminal.

A fourth PDT, PDT912 (Part Number 976542-9901) tests the module when it is connected to a
Texas Instruments Model 912 video display terminal. Listings and descriptions of this PDT are
found in the Model 960 Computer Terminal User’s Guide Model 912 Video Display Terminal
referenced in the Preface to this manual.

5.3 TROUBLESHOOTING PROCEDURE

If a malfunction occurs in the system that used the TTY/EIA module, the following checks will
help determine the location of the failure. When faulty component is found, repair or replace it
as required.

1. Ensure that all system baud rates have been selected correctly and are compatible with
each other. Refer to the baud selection information in Section II of this manual.

2.  Ensure that all cables are correctly installed and are firmly mated in their respective
connectors.

3. Perform offline checks of the peripheral devices to ensure that they are operating
properly.

4. Perform the applicable performance demonstration test (see Section VIII of this
manual) to check operation of the module interface being used.

CAUTION
Do not remove any module from the chassis without first turning

system power off. Failure to turn off power may damage interface
circuits or power supply.
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Turn off system power, remove the module from the chassis, turn on system power
and perform the following voltage checks to ensure that the module is receiving proper
power:

NOTE
When making the following voltage checks use module pins 57 or

58 as ground reference for + 15 Vdc, and pin 1, 2, 79 or 80 as
ground reference for +5 Vdc.

° Pins 53 and 54 should supply +15 + | vdc with a maximum noise envelope of
300 millivolts peak-to-peak, and a maximum ripple of 50 millivolts peak-to-peak.

° Pins 55 and 56 should supply -15 * 1 vdc with a maximum noise envelope of
300 millivolts peak-to-peak, and a maximum ripple of 50 millivolts peak-to-peak.

° Pins 77 and 78 should supply +5 +0.2 vdc with a maximum noise envelope of
100 millivolts peak-to-peak.

CAUTION
Do not insert any module into the chassis without first turning
system power off. Failure to turn off power may damage interface

circuits or power supply.

Turn off system power, replace the module into the chassis, and return system power.
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SECTION V1

DRAWINGS
The electrical drawings, assembly drawings, and parts lists that are required by maintenance
personnel to properly service and maintain the Full Duplex TTY/EIA Module are included in this

section.

The parts lists, assembly drawings, and electrical drawings for the 960A and 960B computers are
contained in the following manuals:

960A 960B
Parts Lists and Assembly Drawings 226750-9707 942773-9704
Electrical Drawings 226750-9708 942773-9705

A drawing and parts list index appears below. This index lists the electrical drawing, assembly
drawing, and parts list (LM).

Description Drawing Page
Schematic (Logic Diagram) 961593 6-3/6-4
Assembly 961642 | 6-7/6-8 i
Universal EIA Cable 240808 6-73/6-74
733 ASR/KSR Data Set Cable 943765 6-77/6-78
EIA Test Kit 966304 6-83
EIACKF Test Connector , : 240812 6-85/6-86
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NSTRUMENTS
RPORATED

PART NUMBER

oae 06/24/76  LIST OF MATERIAL PAGE L  of ﬁ.M 961642-0000 ﬂ

T A oF | owe [ paRT NUMBER ~ DESCRIPTION VENDOR PART NUMBER |
0001 | 00681. 300 A 961641-0001 |PWB,FULL OUPLEX TTV/ETA MODULE

0002 00003.000 | Ea 222222-7400 |[NETWORK SN7400N -SNT400N

00024 116 220 225

c003 00003.000 | EA 222222-1404 |NETWORK SN1404N

00034 210 226 129

0004 00003.000 | EA 222222-14C8 [NETWORK-SN1408N

00044 212 223 121 i

0005 00002.000 | EA 222222-1410 [NETWORK SN7410N ~SNT410N

0054 213 234

cooe 00001.000 | EA 222222-1438 |NETWORK SN7438N

cocoa 233

0007 00001.000 | EA 222222-1442 |NETWCRK-SNT442N

c0074A 217

cocs 000C5.0¢C | EA 222222-1474 |NETWORK SN7474N ~SNT4T74N

co08a 218 121 122 224 125 |

cooy 00001.000 | EA 222222-7123 [NETWORK SN74123N

C0094a 215

0010 00001.C00 | EA 222222-7150 |[NETWORK  SN74150N

00104 27 |

001l 00004.070 | EA 222222-71€3 |[NETWORK SN74163N - '
DRAFTSMAN DATE | CKD. CATE | DESIGN ENGINEER OaTE | TmE

: FULL DUPLEX EIA MOD, 990

:"”"G " °‘"_T°§"ﬁ"g - LM 961642-000 g J
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°+ TEXAS INSTRUMENTS
\_\9 INCORPORATED oate 06729711

LIST or MATERIAL

PAGE 2 of

[ihﬂOleoQZ-OOCO

PART NUMBER

REV

AB

)

(e pot A PART NUMBER DESCRIPTION VENDOR PART NUMBER
00114 72 13 14 119
0012 00002.000 EA 0222222-7164 | NETWORK SNT4164N Ti-  =SN74léén
00124 29 111
0013 0€002.000 EA 0222222-7115 | NETWORK SNT4175N
00134 71 18
0014 00004.000 | EA 0222222-1197 | NETWORK SNT4197N
00144 15 le 127 136
0015 0€0C2.000 EA 0240000-7411 | NETWORK-SNT4HLIN
U154 114 228
0016 00002.000 EA 0537948-0001 | NETWORK SN75150P T ~SNT51500
03164 231 132
o017 00001.000 EA 0537947-0001 | NETWORK SN75154N Ti ~SN75154N
00174 230
0013 00001.000 EA 0972924-0015 | CAP FIX TANT SOLID 47 MFD 10 % 20 VULJ QPL  -M39003/1-2295
00184 c3
0019 0CCC8.000 | EA 0230590-9000 |CAP .05 MF 12 vV  20. & CER TRANSCAP| ERI  -5635-0L0u-¥5F0
00194 C4 THRU C11
0022 00C01.000 EA 0972929-0368 | CAP FIX CERAMIC 330 PF 10 % 200 V WPL  —M35014/01-138!
00224 c1
0023 00601.000 | EA 0418801-0004 | CRYSTAL,QUARTZ 4,000 MHZ HC-18/U QPL_ - CR=-64/U
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX EIA MO, 990 )
:Wc. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJCT NO. LMQ‘)O {:1:5?8000 :vd

Ti 13049
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Lgp) TEXAEINFIRUNENTS e ST or maTRAL P TT e i
' f—.Wn't;r i m S [ Se | PART NUMBER n DESCRIPTION VENDOR PART NUMBER |
0024 €CC01.000 | EA 0972932-0001 |DIODEs1IN914B SWITCHING 75V P1V 75MA 4NS| TI - INS148
00244 CR1
0026 00002.000 | EA 0972946-0057 | RES FIX 470 OHM 5 § .25 W CARBON FILM | RUH - R-25
00264 R3 RS
0027 00002.000 | EA 0972946-0055 | RES FIX 390 OHM 5 % .25 w CARBON FILM | ROH = R-25
00274 R8 R9Y
0028 00002.000 | EA 0972947-0045 | RES FIX 150 OHM 5% .5 W CARBON FILM RUH - k=50
00284 R1 R10
0029 0CC01.000 | EA 0972946-0065 | RES FIX 1.0K OHM 5% .25 W CARBON FILM | RUH - k-25
00294 R2
0030 0C001.000 | EA 0972946-0049 |RES FIX 220 OHM 5 % .25 W CAKBON FILM | ROH - R-25
00304 R4
0331 0C001.000 | EA 0972946-0081 | RES FIX 4.7K OHM 5 % .25 W CARBON FILM | ROM - R=25
00314 R6
0032 00002.000 | EA 0972946-0082 [ RES FIX 5.1K OHM 5 % .25 W CARBON FILM | ROH = R-25
00324 ' RT R1l
0033 00001.000 | EA 0972057-0C01 | TRANSISTOR-AST2222 NPN SILICON Ti-  -asT2222
00334 Q1
0034 0C001.000 | EA 0961553-9501 |0DIAG.LOG.DET.FULL DUPLEX TTY/EIA MODULE
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TME
FULL DUPLEX EIA MOD, 990
[APPD MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED OATE | PROMCTY NO PART NUMBER (3]
L LMuseliv4az-ououu AbJ

T 13849
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TEXAS INSTRUMENTS
INCORPORATED

oate 06/29/17

LIST or MATERIAL

PAGE 4 of

LMuselo42-6000

PART NUMBER REV

AB)

( PRINT

QUANTITY

ONG

VENDOR PART NUMBER

TEM PART NUMBER DESCRIPTION
NUMBER ASSEMBLY 1SSUE SIZE
56?5 C0uJdl.000 E 0961667-9901 | SPEC.FULL DUPLEX TTY/ElA MODULE
0V 36 QJ0JI1l.J300 EA 0961675-9501 TEST PROCEDURE FULL ULUPLEX TTY/EIA MOOD.
0039 AR FT 0457313-0006 [ WIRE 24 AwG SOLID,TEFLCN,wWHITE oL - MIL-w-lo6b78/%
0040 000J1.300 EA J972929-0369 | CAP FIx CERAMIC 27.0 PF 10 % 200 V QPL -M39014/01-1306Y
00404 cl2
0041 €CCOl1.000 EA 0533887-0001 | EJECTOR,PCByNCN-LOCKINGyWHITE SCA -5-202 ®WHITE
0042 00u01.000 EA 0533867-0009 | EJECTOR,PCByNCN-LOCKING,GREEN SCA -S$-202 OGREEN
0045 00024,000 EA 0083654-0003 TERMINAL TURRET TYPE USE - ¢uluk
00454 El THRU E22
DRAFTSMAN DATE | CKD DRAFISMAN DATE | DESIGN ENGINEER DATE | VITLE
FULL DUPLEX ELA MOOD, 990
APFD -MFG DATE | APPD_ PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LM0901042—0000 AB
- S

Ti 13849
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uosIAIg swelsAs 1eubia

pate 06/29/117

LIST or MATERIAL

PAGE | of

PART NUMBER

ﬁJA09o1642-0001

() SR [ owe PART NUMSER DESCRIPTION VENDOR PART NUMBER |

T . —%¥x 0961641-0001 [PwB, FULL DUPLEX TTV/EIA MODULE

0002 00C03.000 | EA 0222222-7400 | NETWORK SN74J0N -SNT40GN

00024 216,2204235

0003 00003.000 | EA 0222222-74C4 | NETWORK SNT404N

00034 210,226,229

0004 20003.200 | EA 0222222-7408 | NETWORK-SNT408N

00044 112,223,237

0005 0GC02.000 | EA 0222222-7410 | NETWORK SN7410N -SN7410N

00054 113,234

0036 3J001.000 | EA 0222222-7438 | NETWORK SNT4343N

00064 233

0007 03001.,000 | EA 0222222-7442 | NETWORK-SNT442N

00074 1117

0008 000U5.000 | EA V222222-1474 | NETWORK SNT474N -SN74 74N

00084 218,221,222,224,225

0009 03001.000 | EA 0222222-7123 | NETWORK SN74123N

00094 215

0010 00001.000 | EA 0222222-7150 | NETWORK  SN74150N

00104 27

0011 00034.000 | EA V222222-7163 | NETWORK  SN74163N
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEZR DATE | TITLE

FULL DUPLEX TTY/EIA MODULE,BR 300

:mm' P | A oRCToRa, i i il LMo 561642-0001| AB J

TL 13849
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PART NUMBER

[137

ﬂﬁ, TeEXAS INS‘I;RR.U MENTS
R
\\9 INCORPORATED . oeszes77  LIST OF MATERIAL PAGE 2 of LMa9v6lioe2-0001 Ae]
(T QUANTITY RS PART NUMBER DESCRIPTION VENDOR PART NUMBER |
UM ASSEMBLY 1SSUE SIZE
86{11\ 12423,14,41219
0512 03602.000 EA 0222222-7164 | NETWORK SNT4164N Ti-  =-5N74lcéN
00122 19,111
0313 00002, 300 EA 0222222-7115 | NETWORK SN74115N
00134 11,18
0014 00004.000 EA 0222222-7197 |NETWORK SNT4197N
0014A 1542642274236
0015 00002.000 EA 0240000-7411 | NETWORK=SNT4HL1N
00154 114,228
odlé 0C032. 900 EA 0537948-0051 | NETWORK  SN75130P T ~SN7515GP
0016A 131,232
0017 3G031.630 EA 2537947-0J01 | NETWORK SN75154N TI -SNT5154N
00174 130
0018 00CC1.000 EA 0972924-0015 | CAP FIX TANT SOLID 47 MFD 10 % 20 VOLJ QPL  -M390U3/1-2255
00184 c3
0319 30308.000 EA 0230590-9000 [ CAP .05 MF 12 V  20. & CER TRANSCAP| ERI  =-5€£35-L00-YSFO
00194 C4 THRU C11
0022 36631.000 EA 0972929-0388 | CAP FIX CERAMIC 330 PF 10 % 200 V QPL  -M39C14/01-13bi
00224 cl
0023 33001.030 EA 0418801-3304 | CRYSTAL,QUARTZ 4.000 MHZ HC-18/U QPL - CR-64/U
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL OUPLEX TTY/EIA MUDULE.Bk 300
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED Dr“—'—'_lolla NO. PART NUMMR "ty
LM961642-0001| ABb
L .

>

b

TH 13849




[ 38uey)

L1-9

uoysiAIQ swelsAs [enbig

Texas INSTRUMENTS LIST oF MATERIAL b B
oATE 067257117 PAGE 3 of [I.MMMMZ-OOO! Aaj
(e o O [ ome T paRT Numaer DESCRIPTION VENDOR PART NUMBER |
023A 1

0024 00001.000 | EA 0972932-0001 |DIODE,IN914B SWITCHING 75V P1vV T5MA 4NS| TI - IN914B

00244 CR1

0025 00002.000 | EA 0231784-6002 |DIODE- 4 PELLET, SILICON,MULTI GE  -MPD4OL

00254 CR2,CR3

0026 00002,000 | EA 0972946~0057 | RES FIX 470 UHM 5 % .25 W CARBON FILM | ROW -~ R-25

00264 R3,RS5

0027 00002,000 EA 0972946-0055 |RES FIX 390 OHM 5 % .25 W CARBON FILM | ROH - R-25

00274 R8yRI

0028 00002.000 | EA 0972947-0045 |RES FIX 150 OHM 5% .5 W CARBON FILM ROH - R-50

00284 R10,R1

0029 00001.000 | EA 0972946-0065 | RES FIX 1.0k OHM 5% .25 W CARBON FILM | RUH =~ k=25

00294 R2

0030 00001.000 | EA 0972946-0049 | RES FIX 220 OHM 5 % .25 W CARBON FILM | ROH - k=25

00304 R4

00131 00001.900 EA 0972946~0081 |RES FIX 47K OHM 5 % .25 W CARBON FILM | ROH - K-25

20314 ' RO

0032 00602.000 EA 0972946-0082 | RES FIX S.1K OHM 5 % .25 W CARBON FILM | ROH - R-25

00324 RT4R11

0033 0J031,000 | EA 9972051-0J01 | TRANSISTOR-A5T2222 NPN SILICON TI-  -AST2222
ORAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER OATE | TITLE

FULL DUPLEX TTY/EIlA MODULE,BK 300

APPD_-MFG DATE | APPD. PROJECT ENGHNEER DATE | RELEASED DATE | PRORCT NO. PART NUMBER 37
L LM96l642-0001| AB )

T 13849




I 98uey)

81-9

uoysing sweysAs [enbia

Lgpy Texas INSTRUVENTS LIST o MATERIAL T
\N} pate 06/29/77 PAGE 4 of WOOMMZ-OOOI A_B_]
- i W OF | e PART NUMBER DESCRIPTION VENDOR PART NUMBER
0334 Q1
0034 REF EA 0961553-9901 | DIAG.LOG.DET.FULL DUPLEX TTY/ELA MOCULE
0035 REF EA 0961667-9901 | SPEC.FULL DUPLEX TTY/EIA MODULE
0036 REF EA 0961675-9901 | TEST PROCEDURE FuLL DUPLEX TTY/ELA MOD.
0039 AR FT 0457313-0006 | WIRE 24 AWG SOLID,TEFLON,WHITE QPL - MIL-w-16876/%
0040 00001.000 EA 0972929-0369 | CAP FIX CERAMIG 27.u PF 10 % 200 V QPL  -M39Ul4/01-1369
00404 c12
0041 00001.000 EA 0533887-0001 | EJECTOR yPCBNON~LOCKING  wHITE SCA  ~$-202 whnlTe
0042 0LC01.000 EA 0533887-0C09 | EJECTOR,PCByNCN-LOCKING ¢ GREEN SCA  =5-20L2 GKEEN
0045 00024.600 EA 0083694-0003 | TERMINAL TURRET TVYPE use - 2010s
00454 El THRU E22
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TiTLE

FULL DUPLEX TTY/EIA MODULE,br 390

APPD -MFG.

—

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJECT NO.

PART NUMBER REV

LM0901642-0001| Ab

1) 13849
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51 TEXAS INSTRUMENTS —— -
i@ INCORFPORATED e 06s/29/71  LIST OF MATERIAL PAGE 1 of ﬁ.MQleb‘oZ-QOuZ ;;j

(.- o S [ we | ARt NUMBER DESCRIPTION VENDOR PART NUMBER |

000 V1.0 EA 0961641-0001 | PWB,FULL DUPLEX TTV/EIA MODULE

0002 00€03.000 EA 0222222-7400 | NETWORK SN7400N -SN7400N

00024 116,220,235

0003 0J003.200 EA 0222222-7404 | NETWORK SNT404N

00034 210,226,129

0004 03993.000 EA G222222-7438 | NETWORK-SNT408N

00044 112,223,237

0005 00002.000 EA 0222222-7410 | NETWORK SNT410N -SNT410N

00054 113,234

0206 30001.000 EA 0222222-7438 | NETWORK SNT438N

00064 233

0007 00001,000 EA 0222222-7442 | NETWORK-SNT442N

00074 17

6008 0C005.000 EA 0222222-7414 | NETWORK SNT474N ~SN7474N

0008A 118,121,222,2244425

0009 00001.000 EA 0222222-7123 | NETWORK SNT4123N

00094 715

0010 €C001.000 EA 0222222-7150 | NETWORK  SN74150N

00104 27

0011 0CCC4.000 | EA 0222222-1163 | NETWORK  SNT4163N
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

FULL DUPLEX TTY/EIA MODULE,BK 150

[APPO-MFG. DATE | APPD. PROJECT ENGINEER DATE | WELEASED DATE | PROJECT NO. I_M‘Nb {‘:‘4 ?:.8002 :;
- J
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\[@ TE’fﬁi °§§ERRH¥EE§TSDME 067297117 LIST or MATERIAL PAGE 2 of ﬁMoquﬁ?::;'ocz :E ]
e o S PART NUMBER DESCRIPTION VENDOR PART NUMBER
— 50114 12,13,14,119
0012 0C002.000 EA 0222222-1164 | NETWORK SNT4164N Ti-  -5NI4164N
00124 29,111
0013 000J2.000 | EA 0222222-7115 | NETWORK SNT4175N
0013A 21,18
0014 CCCC4. 000 EA 0222222-7197 | NETWORK SNT4197N
00144 15,164121,236
0015 06CC2.000 EA 0240000-7411 | NETWORK=SN74HL1N
00154 114,228
0016 000€2.000 EA 0537948-0001 | NETWORK SNT75150°P 1 -SN1515GP
00164 131,132
0017 0€CC1.000 EA 0537947-0001 | NETWORK SNTS5134N Ti ~SNI5L54N
00174 230
0018 00001.000 EA 0972924-0J15 | CAP FIX TANT SOLID 47 MFD 10 % 20 VULJ QPL  =-M39003/1i-2295
00184 c3
0019 0C0C8.000 | EA 023055C~9000 | CAP .05 MF 12 V. 20. % CER TRANSCAP| ERI  -5635-000-Y5+Ud
00194 C4 THRU Cil
0022 0CC01.000 EA 0972929-0388 | CAP FIX CEKAMIC 330 PF 10 X 200 V QWPL  -M39014/01-1386
00224 c1
0023 00001.000 EA 0418801-0004 | CRYSTAL,QUARTZ 4.000 MHZ HC-18/U QPL - CR=64/U
ORAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX TTY/EIA MUDULE,BR 150
APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. LMO‘)o 1’2"4";:'3002 z:’ J
AN

T4 13849
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LIST or MATERIAL

DATE  06/29/17 PAGE 3 of (I.Movax':l‘.;‘fglooz m
(m hoc & [ ome T paRT NUMBER DESCRIPTION VENDOR PART NUMBER |
A Yl
0024 €cC01.000 | EA J972932-0001 |DIODE,IN9L4B SWITCHING 15V PLV T5MA NS| TI - IN914B
00244 CR1
0025 €C0J2.000 | EA 0231784-6002 | DIODE- 4 PELLET, SILICON,MULTI GE  -MPD400
00254 CR2,CR3
0026 000V2.000 | EA 0972946-0057 |RES FIX 470 OHM 5 £ .25 w CARBON FILM | ROW - R-25
00261 R3,R5
0027 00002.000 | EA 0972946-0u55 | RES FIX 390 OHM 5 % .25 w CARBON FILM | ROW - R-25.
00274 R8,R9
0uzs 06002.000 | EA 0972947-0045 | RES FIX 150 OHM 58 .5 W CARBON FILM ROK = R=50
63284 “R10,R1
0029 C0001.900 | EA 0972946-0065 |RES FIX 1.0k OHM 5% .25 W CARBON FILM | ROH —- R=-25
00294 R2
0030 00001.000 | EA 0972946-0049 |RES FIX 220 OHM 5 £ .25 W CARBON FILM | ROH - K-25
00304 R4
0031 €C001.000 | EA 0972946-0081 | KES FIX 47K GHM 5 £ 425 W CARBON FILM | RUH - k=25
00314 R6
0032 CCG02.000 | EA 0972946-0082 | RES FIX 5.1k OHM 5 % .25 w CARBON FILM | ROH - R-25
00324 R7,R11
0033 0CC01.000 |  EA 0972057-0001 | TRANSISTOR-A5T2222 NPN SILICUN Ti-  -AsTc222
ORAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX TTY/EIA MUDULE,BK 150
APFOMFG. DATE | APPD. PROJECT ENGINEER BT | HEASED DATE | PROJECT NO. FART NUMBER (3]
§ LMusele42-0002| 4b |

1113449
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5\ TEXAS INSTRUMENTS T TERIAL o —]
INCO A
DATE 06/26/11 LIST or MA PAGE 4 of LM0901642-0002 Ad
{ PRINT QUANTITY UNIT 3
TR N | |s°'; ":;‘: PART NUMBER DESCRIPTION VENDOR PART NUMBER
33133A qQl
0034 REF EA 0961593-990) | DIAG.LOG.DET.FULL CUPLEX TTY/EIA MOOULE
0035 REF EA 09616617-990] | SPEC.FULL DUPLEX TTY/EIA MODULE
0036 REF EA 0961675-9901 | TEST PROCEDURE FULL DUPLEX TTY/EIA MOO.
00139 AR FT 0457313-0006 | WIRE 24 AWG SULIOsTEFLCNsWHITE QPL - MiL-w-1lu878/%
Q049 00001.000 EA 0972929-0369 | CAP FIX CERAMIC 27.0 PF 10 X 200 V WPL -M39014/vl-1369
00404 clz2
0041 0J001,.000 EA 0533887-0001 | EJECTOR,PCByNCN-LOCKING,WHITE SCA ~-5-202 wHITE
0042 03¢31.300 EA JU533887-360Y9 | EJECTCR,PCByNCN-LOCKINGyGREEN SCA -$§-202 GREEN
0045 00U24.000 EA 00836%4-0003 | TERMINAL TURRET TYPE USE - 201908
00454 El THRU E22
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE [ TmE
FULL DUPLEX TTY/EILA MODULE,BR 150
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LMuvole42-0002| A8
~ —

TiI 13849
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N TRUMENTS
RPORATED

\'@) Texae oae 06/25s77  LIST OF MATERIAL PAGE 1 of LM 0964 642-0003 ::s]
f—""" o2 RS PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0335? 000 EA 0961641-0001 | PwB, FULL DUPLEX TTY/EIA MUDULE
0002 00003.000 | EA 0222222-7400 | NETWORK  SN7400N ~SN7400N
00024 116,220,235
0003 00003.000 | EA 0222222-7404 | NETWORK SNT404N
00034 210,226,229
0004 00003.000 | EA 0222222-1408 | NETWORK~SN7408N
COJ4A 112,223,137
c005 00032.000 | EA 0222222-7410 | NETWORK  SNT41uN -SN741UN
06054 113,234
c006 6C001.000 EA 0222222-1438 | NETWORK SNT436N
00064 233
0007 €0001.000 EA 0222222-1442 | NETWORK-SNT442N
00074 217
0008 00005.000 EA 0222222-1414 | NETWORK  SNT4T4N ~SNT4T4N
00084 2184221122242244125
0009 00001.000 EA 0222222-7123 | NETWORK SN74123N
90994 215
0010 0€001.000 EA 0222222-7150 | NETWORK  SN74150N
00124 27
0011 00004.000 | EA 0222222-7163 | NETWORK  SN74163N
DRAFTSMAN OATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE { TiTLE
FULL DUPLEX TTY/EIA MUDULE,BR 1200
AFFD WIS, DATE | APFD. PROIECT ENGINEER DATE | RELEASEG DATE | FRORCT 1O PART NUMBER Y
L LM0961642-0003 Ag |

T1 13049
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f@ TE)"ﬁ? c!'.iﬂ,%‘{“,‘? §rs LIST or MATERIAL T .
g\ﬁ\J) ' DATE 06/29/77 PAGE 2 of LMoseli642-0003 ;;~)
*’8%5";“1? ‘;‘;ﬁ: Eﬂ; owa. PART NUMBER R DESCRIPTION VENDOR PART NUMBER
Q012 30032.030 EA 0222222-7164 | NETWORK SNT4164N TI-  =SN14164N
oul2a 29,111
0013 0C002.000 EA 0222222~71175 | NETWORK SNT4175N
00134 11,28
0014 00004.000 EA 0222222-13197 | NETWCRK SNT41917N
00144 15,26,227,2306
0015 00002.000 EA 0240000- 7411 | NETWORK=-SNT4HLLN
20154 I14,228
0016 J0032.090 EA 0537948-0001 | NETWORK SN75150P Ti ~SN15150P
00164 © 131,232
6017 00001.000 EA 0537947-CL0L | NETWORK SNT5154N Tl -5N75154N
00174 730
0018 000014900 EA 0972924~0015 | CAP FIX TANT SOLID 47 MFD 10 % 20 VULF uPL  -M29003/1-22%5
00184 c3
0019 000C8.000 EA 023055C~9000 |CAP .05 MF 12 V  20. % CER TRANSCAP| EKI  —5635-00u-Y5FU}
00194 C4 THRU C11
0022 0CC01.000 EA 0972929-0388 | CAP FIX CERAMIC 330 PF 10 % 200 V gPL  -M39ulée/ul-12388
00224 c1
0023 0J001.000 EA 0418801-0004 | CRYSTAL+QUAKTZ 4,000 MHZ HC-18/U aPL - CK-64/U
DRAFTSMAN DATE | CXD. DRAFTSMAN DATE | DESIGN ENGINEER DAYE | TITLE
FULL DUPLEX TTY/EIA MUDULE,BR 1200
APPD 'MF? DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO LM a 9% ;At:l:dsbinolo 0 3 ;ﬁ;
. S
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]

.

TERENTLRIMENTS | cersurr  UT or MATERIAL noe 3o [(Movoreeses] 4 )
L e o SF [ oSl PART NUMBER DESCRIPTION VENDOR PART NUMBER |
Y vl

0024 00001.000 | EA 0972932-0001 | DIODE,1N9L4B SWITCHING T5V PLV TSMA eNS| TI - IN914B

00244 CR1

0025 00002.000 | EA 0231784-6002 | DIODE- 4 PELLET, SILICON,MULTI GE  -MPL4UO

00254 CR2,CR3

0026 0€C02.000 | EA 0972946-0057 | RES FIX 470 OHM 5 % .25 W CARBON FILN | ROH - Kk-25

00264 R3,R5

0027 00C02.000 | EA 0972946-0055 [RES FIX 390 UHM 5 % .25 W CARBON FILM | ROH - R-25

0027 R8yRY

0028 00002.000 | EA 0972947-0045 | RES FIX 150 CHM 5% .5 w CARBON FILM ROH - k-50

06284 ~ R104R1

0029 00001.000 | EA 0972946-0065 | RES FIX 1.0k OHM 5% .25 W CARBON FILM | ROH - R-25

0u294 R2

0030 0C0u1.000 | EA 0972946-0049 |RES F1X 220 OHM 5 % .25 W CARBON FILM | ROH - Kk-25

00304 R4

0031 00001.000 | EA 0972946-0081 |RES FIX 4.7k OrM 5 ¥ .25 W CARBON FILM | ROM - K-25

00314 R6

0032 00002.000 | EA U972946-0082 |RES FIX 5.1K GHM 5 % .25 W CARBON FILM | ROW - R-25

00324 KT4R11

0033 00001.000 | EA 0972057~0001 | TRANSISTOR=A5T2222 NPN SILICON Ti-  -asT2222
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

FULL DUPLEX TTY/EIA MUDULE,BK 1200

APDMFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PAGIECT NO. LMoss 1’?«“51'30 03 :; )

T4 13849
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PART NUMBER

y

zf’f y TExas dns T or MATERIAL =
N C
' owe 06s29777  HSTOF PAGE 4 of ﬁ.MuqoLuz—owa Ab]
(e S S | e PART NUMBER DESCRIFTION VENDOR PART NUMBER )
00334 Ql
0034 REF EA 0961563-9901 | DIAG.LUG.DET.FULL DUPLEX TTY/EIA MODULE
0035 REF EA 0961667-9901 | SPEC.FULL DUPLEX TTY/EIA MODULE
0036 REF EA 0961675-9501 | TEST PROCEDURE FuLl DUPLEX TTY/EIA MGD.
0039 AR FT 0457313-5006 | WIRE 24 AWG SULID,VEFLON,WHITE QPL -~ MIL-W=16BT8/¢
0040 00021,000 EA 0972929-0369 | CAP FIX CERAMIC 27.0 PF 10 % 200 Vv QPL  -M39014/01-136
00404 c12
co4l 00091.000 EA 0533887-0001 { EJECTORPCBoNGN-LOCKING yWHITE SCA  =5-202 wHITE
0042 00001.000 EA 0533887-0009 | EJECTOR yPCByNCN-LOCKING,GREEN SCA  -5-2G2 GKEEN
0045 00024,000 EA 0083654-0003 | TERMINAL TURRET TYPE use - 201ue
00454 El THRU E22
DRAFTSMAN DATE | CKD. DRAFISMAN DATE | DESIGN ENGINEER DATE | TLE
FULL DUPLEX TTY/ELA MODULE,BR 1200
APPO MFG. DATE | AFPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO FART NUMSER "
LMoselo42-0003 A8 |
A

L 13849
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{45\ TEXAS INSTRUMENTS S— -
\\( 'NCORPORATED ¢ 06/29777  LIST OF MATERIAL PAGE 1 of ﬁ.Maqoxuz-ooua A.B']
f_g;:%“ ' 3:;TI:ZW'§'EZA e o::?ﬁ?m%ox PWB,FULL DUPL[?XE stcT:;:Tl :so:oouw YENOOR PAR NoveEr__
0002 00C03.000 | EA 0222222-1400 | NETWORK  SN74J0N ~SN7400N
00024 116,120,135
0003 00003.0d0 | EA 0222222-7404 | NETWORK SNT7404N
0003A 210,226,229
0004 00003.000 | EA U222222-1438 | NETWORK-SN7408N
0004A 112,223,131
0005 00002.000 | EA 0222222-7410 | NETWORK SNT410N ~-SN7410N
00054 113,134
0006 00001.000 | EA 0222222-1438 | NETWORK SNT438A
00064 233
0007 00001.000 | EA 02222227442 | NETWORK=SNT442N
00074 217
0008 00005.000 | EA 0222222-7474 | NETWOKK SN7474N ~SNT4T4N
0008A 118,221,2224224,225
0009 000J1.000 | EA 0222222-7123 | NETWURK SN74123N
00094A 115
0016 00001.000 | EA V222222-7150 | NETWORK  SN74150N
00104 21
0011 30224.000 | EA 0222222-1163 | NETWORK SN741€3N
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TILE
FULL DUPLEX TTY/EIA MODULE,BR 2400
APPD MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER (3]
L LM?o3olo42-0uvse | a8 )
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@TEXAS INSTRUMENTS
NCORPORATED

pATE 06/28/717

L|$T o MATERIAL PAGE 2 of

PART NUMBER ay
LM0961642-00C4| AB

Q—ié‘%A S S PART NUMBER zz.za,z«,zquESC”PTION VENDOR PART NUMBER
0012 00002.000 EA 0222222-1164 | NETWORK SNT4l64N Ti- -SN74164N
00124 29,211
0013 00002.000 EA 0222222-7175 | NETWORK SNT4175N
C0134A 11,28
0014 €00C4.000 EA 0222222-1157 | NETWORK SNT4197N
0014A 154264127,230
0015 00002.000 EA 0242000- 7411 | NETWORK=SNT4HI1N
00154 114,228
0016 06002.000 EA 0537948-0001 | NETWORK SNT5130P TI -SN15150P
00164 131,132
0017 00001.000 EA 0537947-JU01 | NETWORK SNT5154N Ti -SNT5154N
00174 230
0018 20001.000 EA 0972924-001% | CAP FIX TANT SOLID 47 MFD 10 % 20 VOLJ WPL  -M390u3/1-2295
00184 c3
0019 000C8.000 EA 0230550-9000 | CAP .05 MF 12 v  20. % CER TRANSCAP| ERI  =5635-0u0-Y5FCH
0019A C4 THRU C11
002> 00001.000 EA 0972929-0388 | CAP FIX CERAMIC 330 PF 10 % 200 V QPL  -M390l4/0l-138%
00224 c1
0023 GC001.000 EA 0418801-C004 | CKYSTAL yQUARTZ 4.000 MHL HC-18/U WL - CR-64/U

DRAFTSMAN DATE | CKD. DRAFTSMAN OATE | DESIGN ENGINEER DATE | TITLE

FULL DUPLEX TTY/ELA MUDULE«BR 2400
:m) NFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. LM ™ 1“:4 NS:':).G e /.:E
S

T4 13849
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LIST or MATERIAL

[ihﬂ0961642-0004

PART NUMBER

(4]
AB l

DATE 06/29/117 PAGE 3 of
gﬁgs "’:&Lg‘—": & [ome T paRT NuMBER DESCRIPTION VENDOR PART NUMBER |
A Yl

0024 G0Q01.000 EA 0972932-0301 |DIODE,INS14B SWITCHING 75V PV TSMA 4NS| TI - IN914B

00244 CR1

0025 36002, 060 €A 0231784-6202 | DIODE~ 4 PELLET, SILICON,MULTI GE —MPD40G

00254 CR24CR3

0v26 00002.000 EA 0972946-0057 [RES FIX 470 QHM 5 % .25 W CARBON FILM | ROH - R-25

00264 R3,R5

0027 00002,000 EA 0972946-0055 [RES FIX 390 OHM 5 % .25 W CAKBCN FILM ROH - k=25

00274 RB,RY

0028 00002.000 EA 0972947-0045 | RES FIX 150 OHM 5% .5 W CARBON FILM ROH - Kk-50

00284 "R104R1

0029 G0001.000 EA 0972946-0065 [ RES FIX 1.0K OHM 5% .25 W CARBON FILM ROH - R-25

00294 R2

0030 00001.000 EA 0972946-0049 | RES FIX 220 OHM 5 % .25 W CARBUN FILM | ROH - Rr-25

00304 R4

0031 00001.000 EA 0972946-0081 |RES FIX 4.7k OhM 5 % +25 W CARBON FILM | ROH - R-=25

00314 R6

0032 000602,000 EA 0972946-0082 | RES FIX S.lK OHM 5 % .25 W CARBON FILM | ROH - R-25

GO32A RT,R11

00 33 00001.000 | EA 0972057-0001 | TRANSISTOR-A5T2222 NPN SILICON Ti- -AST2222
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TIUE

FULL DUPLEX TTY/EIA MODULE,Bk 2400

FAPPD PG, DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | FRONCT NO. PART NUMBER 3]
L LMO961642-0004| AB

11 13849
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@TEXAS INSTRUMENTS
INCORPORATED

pate 06/29/77

LIST or MATERIAL

PAGE 4 of

PART NUMBER

LMo9v6i642~0004

=)

(e e & e PART NUMBER DESCRIPTION VENDOR PART NUMBER |
337 Ql
0C34 REF EA 0961593-9901 | DIAG.LOG.DET.FULL CUPLEX TTY/EIA MODULE
0035 REF EA 0961667-9901 | SPEC.FULL DUPLEX TTY/EIA MODULE
0336 REF EA 0961675-9501 | TEST PROCEDURE FULL DUPLEX TTY/ELA MOD.
0039 AR FT J457313-0006 | WIRE 24 AWG SOLID,TEFLCN.WHITE QPL - MIL-W-1687b6/%
0040 000401.000 EA 0972929-0369 | CAP FIX CERAMIC 27.0 PF 10 % 200V QPL ~M39014/01-13¢9
0040A Clz2
0041 00001,000 EA 0533887-0001 | EJECTOR,PCB,NCN-LOCKINGyWHITE SCA ~-$-2u2 whiTE
0042 00GJ1.030 EA 0533887-0009 | EJECTORPCB¢NCN-LOCKING,GREEN SCA -§-202 GREEN
0045 00024.000 EA 0083664-0003 | TERMINAL TURRET TYPE USE - 201lub
0045A El THRU E22
ORAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
. FULL DUPLEX TTY/EIA MOLULE,BR 2400
FAPPD - MFG. DATE | APFD. PROJECT ENGINEER DATE | RELEASED DATE | PROJCT NO. PART NUMBER |
LMO0S01042-0004( AB
\ J
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[ % TEXAS INSTRUMENTS
INCORPORATED

oare 06/25/77  LIST or MATERIAL PAGE 1 of LM 0561 642-0605 m
(e o B | oo | parT NUMBER DESCRIPTION VEMDOR PART NUMBER |
0001 CCC01.000 | EA 0961641-0001 | PwB, FULL DUFLEX TTV/EIA MODULE
0002 00€03,000 | EA 0222222-1400 | NETWORK  SN740JN ~SNT4JON
00024 116,220,135
0003 00003.000 | Ea 0222222-1404 | NETWORK SN7404N
00034 210,226,229
0004 00633.000 | EA 0222222-7438 | NETWORK-SNT408N
00044 212,223,237
0005 00002.000 | EA 0222222-7410 | NETWORK SNT4LON ~SNT410N
00054 113,234
0006 00001.000 | EA 0222222-1438 | NETWORK  SNT438N
00064 233
0007 00001.000 | EA 0222222-7442 | NETWORK-SN7442N
00074 211
0008 00005.000 | EA 0222222-1414 | NETWORK SNT474N -SNT4 74N
00084 118,22142224224,225
0009 00001.000 | EA 0222222-7123 | NETWORK SN74123N
20094 215
0010 0C001.000 | EA 0222222-7150 | NETWORK  SN74150N
00104 2]
0011 00004.000 | EA 0222222-7163 | NETWORK _ SN74163N
ORAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX TTY/EIA MODULE,8R 110
A S

APPD -MFG.

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJCT NO.

PART NUMBER

LM961642-0005

(37
AB

T1 13049
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%sz;\s INSTRUMENTS
"\'( INCORPORATED

DATE 06/29/11

LIST or MATERIAL

PAGE 2 of

PART NUMBER eV
LMovel642-00CH ABAJ

<

(. e AR PART NUMBER DESCRIPTION VENDOR PART NUMBER
00114 12,13,141219
0012 0C02.000 | EA 0222222-7164 |NETWORK SNT4l64N Tl-  -SN14lo64N
00124 19,111
0013 ocg¢c2.000 EA 0222222-7175 | NETWORK SNT4175N
00134 L1,18
0014 0CCC4.000 | EA 0222222-7197 | NETWORK  SNT41S7N
00144 1542642214136
0015 €2302.000 EA 0240000-7411 | NETWORK-SNT4HLLIN
ouls5a 114,228
oole 00032.030 EA 0537948-23C1 | NETWORK SN75150P Tl -SNTH150P
00164 231,132
0017 0CCC1.000 | EA 0537947-0001 | NETWORK SNT5154N Ti -SNT5154N
00174 130
oold 00001.000 EA 0972924-0015 | CAP FIX TANT SCLID 47 MFD 10 % 20 VOLJ 4QPL  -N36003/i-229>
00184 c3
0019 00J08.000 | EA 023059C-9000 | CAP .05 MF 12 vV  20. % CER TRANSCAP| ERI  -5635-000-V5F0}
00194 C4 THRU C11
0021 200014006 | EA 3535937-0025 | CAP,FIX,CEKAMIC .47 MF 50V 20% ERI - 8131-Co06b1-4
00214 c2
0022 00001.020 EA 0972929-3388 | CAP FIX CERAMIC 330 PF 10 % 200 Vv QPL  -M39014/01-1348
DORAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX TTY/EIA MOUULE,BKx 110
APPD-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED OATE | PROJECT NO. PART NUMSER [11]
L LM0S01042-0005) a8

T4 13849
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TEXAS INSTRUMENTS
ONCQRPORATED

DATE 36/29/117

LIST or MATERIAL PAGE 3 of

PART NUMBER

LM o0961642-0005

TTEv
AB

)

e ot AES PART NUMBER DESCRIPTION VENDOR PART NUMBER
A c1

0023 06001.200 EA 0418801-0304 |CRYSTAL,QUARTZ 4.000 MHZ HC-18/U QPL - CR-o4/u

00234 Yl

0024 006331.200 EA J972932-0J01 | DIODE, IN9L4B SWITCHING 75V PLV T5MA &NS| TI - INSl4B

00244 CR1

0025 0302.000 EA 0231784-6002 | DIODE~ 4 PELLET, SILICON,MULTI Gt -MPD400

00254 CR2,CR3

0026 0C002.000 EA 0972946-0057 |RES FIX 470 OHM 5 % .25 w CARBON FILM | ROH - R-25

00264 R3,R5

0027 00032.000 EA J972946-0055 | RES FIX 390 OHM 9 € .25 W LARBON FILM | ROW = R-25

0027a R8¢ RY

0028 03022.000 EA J972947-0045 | RES FIX 150 OHM 5% .5 W CARBON FILM RUH = R-%0

00284 R10,R1

0029 30631.620 EA 0972946-0065 | KES FIX 1.0k OHM 5% <25 W CARBON FILM RUH - R-25

00294 R2

0030 €0001.000 EA 097294¢-0049 | RES FIX 220 OHM 5 % .25 w CARBCN FILM | ROW - k=29

00304A Ré&

0031 €CG01.000 EA U972946-0081 | RES FIX 47K OHM 5 % .25 w CARBON FILM | ROH - K-25

00314 R6

0032 0CC02.000 | EA 0972946-0082 | RES FIX 541K ChM 5 % 425 W CARBON FILM | RUH - k-25
ORAFTSMAN DATE | CKD. DRAFTSMAN DATE { DESIGN ENGINEER DATE | TITLE

FULL DUPLEX TTV/EIA MUUULE,BR 110

APPD.-MFG. DATE | APPD. PROJECT ENGINEER OATE | RELEASED DATE | PROJCT NO. PART NUMBER REV
g LMoSuisa2-00uS ABJ

TL 13049
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uoisialg swejsAs 1eybia

oate 06/26/11

LIST or MATERIAL

PAGE 4 of

[lhﬂa9oioﬁz—ubub AB

PART NUMBER REV

)

<

(T auE o | ows PART NUMSER DESCRIPTION VENDOR PART NUMBER
00324 s B RT,R11
0033 03001.20L0 EA J972057-0301 | TRANSISTOR-AST2222 NPN SILICUN Ti- -A5T2222
00 334A Ql
0034 REF ) 0961593-9901 | DIAG.LOG.DET.FULL DUPLEX TTY/EIA MUUULE
0035 REF EA 0961667~9901 | SPEC,FULL DUPLEX TTY/ELA MODULE
0036 KEF EA 0961675-9901 | TEST PRUCELDURE FULL DUPLEX TTY/ELA MCO.
00139 AR F1 0457313-0006 | WIRE 24 AWG SOLID,TEFLON,WHITE QPL - MIL-w-16878/%
2040 €3031.000 EA 0972929-0369 | CAP FIX CERAMIC 27.0 PF 10 % 200 V QPL  -M39G14/01-1369
0040A cl2
604l CC0C1.000 EA 0533887-0001 | EJECTOR,PCBeNCN-LUCKING » WHITE SCA  -$-202 wWHITE
0042 33G31.000 EA J533887-0C09 | EJECTOR,PCBNCN-LOCKINGy GREEN SCA  -5-202 GKEEN
0045 00024.000 EA V083664-00603 | TERMINAL TURRET TYPE USE - 201uB
00454 El1 THRU E22

DRAFTSMAN

DATE

CKD. DRAFTSMAN

DATE | DESIGN ENGINEER DATE | TINE

FULL DUPLEX TTY/ELA MOUULEsBR 110

APPD MFG

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJECT NO.

PART NUMBER REV

LMoSeib4a2-008s| A

TI 118ew
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uoysing sweisAg [enbig

p) TEXAS INSTRUMENTS LIST or MATERIAL T
DATE 06/26/71 PAGE 1 of fiAA09016«2-uoce AB‘]
(e o RS PART NUMBER DESCRIPTION VENDOR PART NUMBER |
oof 00001.000 EA 0961641-0001 | PWByFULL DUPLEX TTY/ELA MODULE

0002 00603,000 EA 0222222-7400 | NETWORK SNT4GON ~SNT4OUN

0002A 116,220,135

0003 00003,000 EA 0222222-1404 | NETWORK SN7404N

00034 210,2264229

0004 G9033.000 EA 0222222-7408 | NETWORK-SNT408N

00044 112,223,137

0005 000G2.000 EA 0222222-7410 | NETWORK SNT410N ~SN74 10N

00054 113,134

0006 00001.000 EA 0222222-7438 | NETWORK SN7438N

00064 733

6007 €C001.000 EA 0222222-7442 | NETWORK-SNT442N

00074 7

0098 00035.u00 EA 0222222-71414 | NETWORK SNT474N ~SN74 74N

0008A L18,221,222,224,41225

0009 006J1.020 EA 0222222-7123 | NETWORK SNT4123N

©0094 215

0010 00031.020 EA U222222-1150 | NETWORK SN74150N

00104 12/
| _ooll 00004.000 EA 0222222-1163 | NETWORK SN74163N
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

FULL DUPLEX TTY/EIA MODULE,.BR 1760

APPD MG DATE | APFO. FROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PANT NUMBEE (33
L LM961642-0006 AB)

T1 13849
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uorsiag swaysAs 1enbig

[ 4 TEXAS INSTRUMENTS SR -
\@) INCORPORATED | gos2es77  UST OF MATERIAL PAGE 2 of (I.Ma%laaz-aouo AiD

m e ERED PART NUMBER DESCRIPTION VENDOR PART NUMBER |

0ultla 12,23,24,4119

Q012 0CC02.000 EA 0222222-7164 | NETWORK SN74]164N Ti- -SNT14164N

0ul2a 19,211

0013 000C2.000 EA 0222222-17115 | NETWORK SNT4175N

0013A 11,18

0Vl4 03034.030 EA 1222222-71S7 | NETWORK SNT4197N

0014A 15426,1227,130

0315 0J232.000 EA 024U000-7411 | NETWORK~SN74HLLIN

00154 14,228

0J1lo 0J332.30 EA 0537948-00GLl | NETWORK SN75150P TI -SN15150P

00104 L31,132

0617 CC0d1.309 EA 0537947-0001 | NETWORK SNT5154N Tl =50M151954N

00174 230

00138 060Q1.000 EA 0972924-0015 | CAP FIX TANT SOLID 47 MFD 10 ¥ 20 VOLT @PL -M3500371-2285

ool18Aa ' c3

0019 03L08.000 EA 023059C-9000 [CAP ,05 MF 2V 20. & CER TRANSCAP| ERI -9€¢35~-0UUU-Y5FUd

0019a C4 THRU C11

0022 0C031.000 EA 0972929-0388 | CAP FIX CERAMIC 330 PF 10 % 200 Vv uPL -M39014/01-13863%

00224A cl

0023 00001.000 EA 0418801-00C4 | CRYSTALyQUARTZ 4.00U0 MHZ HC-18/U QPL - (R-64/U

DRAFTSMAN

DATE

CKD. DRAFTSMAN

DATE | DESIGN ENGINEER DATE | TITLE

FULL DUPLEX TTY/EIA MODULE.BK L760

APPD -MFG.

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED DATE | PROJECT NO.

PART NUMBER

LMa9ole642-00Ce

REV

AB

£ 13849
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uoisiAlg swejsAs reybiq

owe 06729777  LIST OF MATERIAL PAGE 3 of [LM 0961642-0006 m
(T — & | See ] ARt NUMBER DESCRIPTION VENDOR PART NUMBER |
0234 7
0024 0C001.000 | EA 0972932-0001 | DIODE+IN914B SWITCHING 75V PIV T5MA &NS| TI - INS14B
00244 CR1
0025 03032.000 | EA 0231784-6002 | DIODE- 4 PELLET, SILICON/MULTI GE  -MPD40OC
00254 CR2,CR3
0026 00002,000 | EA 09729460057 |RES FIX 470 QOHM 5 % .25 W CARBON FILM | RON - R-25
00264 R3,RS
0027 00002.000 | EA 0972946-0055 | RES FIX 390 OHM 5 ¥ .25 W CARBON FILM | RUH - R-25
00274 RE,RY
0028 06C02,000 | EA 0972947-0045 | RES FIX 150 OWM 5% o5 w CARBON FILM RUH - R-50
00284 R10,R1
0629 03G631.000 | EA 0972946-0065 | RES FIX 1.0K OHM 5% .25 W CARBON FILM | ROH - R-25
00294 R2
0030 0C001.000 | EA 0972946-0049 |RES FIX 220 OHM 5 % .25 W CARBON FILM | KaH - R-25
00304 Ré&
0331 00031.000 | EA 0972946-0C81 |RES FIX 4.TK OHN 5 % .25 w CARBON FILM | ROW - K-25
00314 R6
0032 00002.000 | EA 0972946-0C82 | RES FIX 5.1K OHM 5 % .25 W CARBON FILM | ROH - R-25
00324 RT4R11
0u33 00001,000 | EA 0972057-0001 | TRANSISTOR-A5T2222 NPN_SILICON Ti-  -asT2222
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TiTLE
FULL OUPLEX TTY/EIA MODULE 8K 1760
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJMCT NO. LM U090 {?«NZU:,“;O U6 :é
N J

T4 13849
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J’%@ TeEXAS INSTRUMENTS
INCORPORATED

pate 06725711

LIST or MATERIAL

PAGE 4 of

PART NUMMER REV
LMi9o1642-0006| AB |

o e S [ e PART NUMBER - DESCRIPTION VENDOR PART NUMBER
0034 REF EA 0961593-99C1 |DIAG.LOG.DET.FULL DUPLEX TTY/EIA MODULE
0035 KEF EA 0961667-9901 | SPEC.FULL DUPLEX TTY/EIA MODULE
003¢ REF EA 0961675-9901 | TEST PROCEDURE FULL DUPLEX TTY/EILA MOD.
0039 AR FT 0457313-0006 | WIRE 24 AWG SOLID,TEFLON,WHITE QPL - MIL-w-106878/%
0040 0C0C1.000 EA 0972929-0369 [ CAP FIX CERAMIC 27.0 PF 10 % 200 V QPL  -M39014/01-1369
00404 c12
0041 03001.000 EA 0533887-0001 | EJECTOR ¢ PCBoNCN=LOCKING WHITE SCA  -3-202 wHITE
0042 00001.000 EA 0533867-0009 | EJECTOR,PCB/NIN-LOCKINGyGREEN SCA  -5-202 GREEN
0045 00024.000 EA U083654-0003 | TERMINAL TURRET TYPE USE - Zuldb
Co454 E1 THRU E22

ORAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

APPD.-MFG.

-

OATE

FULL DUPLEX TYY/EIA MODULE,BR 176u

[ APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJECT NO.

PART NUMBER (3]

LMU961642-00L06| ADb

Ti 13849
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uoysinlg swejsAs reybig

pate 06729717

LIST or MATERIAL

PAGE 1 of

PART NUMBER

[ihha9axo«z—ooc1

({3
)
\

(o poc S [ we | pART NUMBER DESCRIPTION VENDOR PART NUMBER
00601 00001.000 | EA 0961641-0001 |PWB,FULL DUPLEX TTV/EIA MODULE

0002 €CC03.000 | EA 0222222-14C0 | NETWORK  SN740ON ~SN7400N

00024 116,220,235

0003 00003.000 EA 0222222-7404 [ NETWORK SNT404N

00034 210,226,229

0004 €0003.000 | EA 0222222-7408 | NETWORK-SN7408N

000«4A £124223,237

0005 006002.000 EA 0222222-1410 | NETWORK SNT7410N ~SNT7410N

00054 1134234

0006 60001.000 | EA 0222222-7433 | NETWURK SNT438N

0006A 133

0007 00C01.000 | Ea 0222222-7442 | NETWORK-SNT442N

00074 2117

0008 00005.000 | EA 0222222-7474 | NETWORK SNT&T4N ~3NT474N

00084 118,2214222,2244225

0009 00001.000 | EA 0222222-7123 | NETWORK SNT4123N

¢009A 215

0010 0CC01.000 | EA 0222222-7150 | NETWORK  SN74150N

00104 27

0011 0C0J4.000 | EA 0222222-7163 | NETWORK SNT4163N
[BRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TIIE

FULL DUPLEX TTY/EIA MOULULE,BK12VUU,D/5202

APPD -MFG, OATE | APPD. PROJECT ENGINEER DATE | BELEASED NT PROMCT NO. PART NUMBER (137
g LMuselo42-00c7| a6 |

Ti 13049
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DATE 06/29/11

LIST or MATERIAL

PAGE 2 of

PARY NUMBER REV

LMos61642-0007] as J

)

]

(o o o Jome | parT NUMBER DESCRIPTION VENDOR PART NUMBER

00114 12,13,14,219

0012 0C002.000 | EA 0222222-T164 | NETWORK SNT4104N TI-  -SN74164N

00124 29,211

0013 GC002.000 | EA 0222222-7175 | NETWORK SNT4175N

0013a 21,18

0014 00034.000 | EA $222222-T197 | NETWORK SNT419TN

00144 15,26,121,136

0015 03602.000 | EA 02400307411 | NETWORK-SNT4HLLN

00154 214,228

0016 03002.000 | EA 0537948-001 | NETWORK SN75150P TI  -SNT5150°

00164 231,232

0017 00001.000 | EA 0537947-0001 | NETWORK SNT5154N TI =SN75154N

00174 230

0018 0C001.000 | EA 0972924-0015 | CAP FIX TANT SOLID 47 MFD 10 % 20 VOL| GPL  -M390u3/1-2295

00184 c3

0919 00338.000 | EA G230550-9000 |CAP .05 MF 12 V 20, % CER TRANSCAP| ERI  -5635-000-Y5FC

00194 Ce THRU C11

0022 00001.000 | EA 0972929-0388 | CAP FIX CERAMIC 330 PF 10 % 200 V QPL  -M39014/01-138

00224 c1

0023 00C01.000 | €A 0418801-0004 | CRYSTAL,QUARTZ 4.000 MHZ HC-18/U WPL - CR-64/U
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

FULL DUPLEX TTY/EIA MODULEBKLZIUsD/S202

APFD_MFG DATE | APPD. PROJECT ENGINEER DATE | FELEASED DATE | PRGIECT NO. PART NUMBER 3
g LMoso1642-0007| ab |

V1 13849
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LIST or MATERIAL

PART NUMBER

(137
AbL

DATE 06/29/71 PAGE 3 of LMoseles42-0007

(O o B Tome [ eakt NUMBER DESCRIPTION VENDOR PART NUMBER |

0234 1

c024 0d001.200 | EA 0972932-0001 | DIODE,IN914B SWITCHING 75V P1V TSMA 4NS| TI - IN9l4B

00244 CR1

0025 £0032.000 | EA 0231784-6002 | DIODE- 4 PELLET, SILICON,MULTI GE  =-MPD4J0

00254 CR2,CR3

0026 G00V2.000 | EA 0972946-0057 | RES FIX 470 OHM 5 % .25 W CARBON FILM | ROH - k-25

00264 R3,RS

0027 03002.u00 | EA 0972946-0055 |RES FIX 390 OHM 5 % .25 W CAKBON FILM | RUH =~ R-25

00274 RByRY

0028 00002,000 | EA 0972947-0045 [ RES FIX 150 OHM 5% o5 W CARBON FILM KuH - k=54

00284 R10,R1

0029 03001.000 | EA 0972946-0065 | RES FIX 1.0k OHM 5% .25 w CARBON FILM | ROH - K-25

00294 R2

0030 CC001.000 | EA 0972946-0C49 | RES FIX 220 OHM 5 % .25 W CARBON FILM | ROH - K-25

00304 R4

0031 00031.030 | EA 0972946-0081 |RES FIX 4.7K CHM 5 % .25 W CARBON FILM | RUH - k=25

00314 | R6

6232 00032.000 | EA 0972946-0082 | RES FIX 5,1K OHM 5 % .25 W CARBON FILM | ROH - R-25

00324 RT.R11

0033 00001.000 | EA 0972057-0001 | TRANSISTOR-A5T2222 NPN SILICON TI-  -AsT2222
DRAFTSMAN OATE | CKD. DRAFTSMAN OATE | DESIGN ENGINEER DATE | TIME

FULL DUPLEX TTY/EIA MODULEsBR1200,0/S202

APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LMasole42-0cc7| 46 |

T 13849
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ﬂz/‘f} TEXAS INSTRUMENTS
INCORPORATED

oate 06/29/11

LIST or MATERIAL PAGE 4 of

LMosoles2-00017

PART NUMBER

REV
)
)

y

y

PRINT QUANTITY UNIT
N:};&I N Ly lig_lﬁf Dg“;(: PART NUMBER DESCRIPTION VENDOR PART NUMBER
0033A Ql
CO34 REF EA 0961563-9901 | DIAG.LOG.DET.FULL DUPLEX TTY/EIA MODULE
0035 REF EA 0961667-990) | SPEC.FULL DUPLEX TTY/EIA MODULE
0036 KEF EA 0961675-9931 | TEST PROCEDURE FULL DUPLEX TTY/tlA MCD.
G039 AR FT 0457313~0006 | WIRE 24 AWG SOLID,TEFLCNyWHITE dPL - MiL-W-lbb78/4
0d4u 030J31.0Q0 EA J972926~0369 | CAP FIX CERAMIC 27.0 PF 10 % 200 V QPL ~-M35Cl4/Cl-130
00404 cl2
0041 00091.000 EA J533887-0001 | EJECTOKR ¢PCByNON~LUCKINGyWHITE SCA -$-202 wWHITE
0042 00001.000 €A 0533887-C009 | EJECTOR,PCByNION-LOCKING,GREEN SCA -$-202 GKREEN
0045 J0024.0300 EA 0083654-3003 | TERMINAL TURRETY TYPE (VRY 3 - 20108
00454 El1 THRU E22
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX TTY/EIA MODULE)BR120GLyL/S5202
>RPPD ~MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PARY NUMBER REV
LMu9olos2-0007| AB
\ Y,

T4 13849
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Jgpy Texas IngTRUMENTS
\\9 e ° o 06729777

LIST or MATERIAL

PART NUMBER

PAGE 1 of (I,Momu.z-uoca m

e R oF | owo. PART NUMBER DESCRIPTION VENDOR PART NUMBER )
8680060t s ooo ¥ T 998 T64T-0001 PWBy FULL DUPLEX TTV/EIA MODULE

0002 00€03.000 EA 0222222-1400 | NETWORK SN7400N -SNT40GN

00024 116,120,235

0003 ¢0003.000 EA 0222222-1404 [ NETWORK SN7404N

00034 110,226,229

0004 00003.000 EA 0222222-1408 | NETWOKK-SNT408N

00044 212,223,237

0005 00002.000 EA 0222222-7410 | NETWORK SNT410N ~SNT4 10N

00054 213,134

0006 G00V1,000 EA 0222222-7438 | NETWORK SN7438N

0006A 133

0007 00001.000 EA 0222222-T7442 | NETWORK-SN7442N

co07a 717

0008 00005.000 EA 0222222-1474 | NETWORK SNT4T4N ~SN74 74N

00084 21842214,2224224,225

0009 ©0001.000 EA 0222222-7123 | NETWORK SN74123N

00094 i15

0010 00001.000 EA 0222222-715) | NETWORK  SNT4150N

00104 1

oot 00004.000 | EA 0222222-1163 | NETWORK SN74163N
DRAFTSMAN DAVE | CKD. DRAFTSMAN DATE | DEMION ENGINEER DATE | TITLE

FULL OUPLEX TTY/EIA MODULE,BR1760,0/5202

APPD - MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROMCT NO. lMogb 1":]:‘3:‘80(‘ " :; )
N

T

1 13840
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]

{@5} TEXAS INSTRUMENTS LIST or MATERIAL T
At 06/29/171 PAGE 2 of [ihﬁoqala«z-occu AQ;J
’j}?{;’“‘ ] o B [ e PART NUMBER I DESCRIPTION VENDOR PART NUMBER |
co12 0C002,000 | EA 0222222-716% | NETWOKK SNT4164N TI-  -SN74164N
00124 29,211
0013 00002,000 | EA 0222222-7115 | NETWORK  SN74175N
00134 21,28
0014 CC0C4.000 | EA 0222222-7197 | NETWORK  SNT419TN
00144 25,26,227,236
0015 €0CC2.000 | EA 02640000-7411 | NETWORK-SNT4HLLN
00154 214,228
0ol6 00002.000 | EA 0537948-0J0CL | NETWORK SN75150P TI -sN15150°
0164 231,132
0017 0¢0C1.000 | EA 0537947-0001 | NETWORK SNT5154N TI -3NT5154N
00174 230
0018 00001.000 | EA 0972924-0015 |CAP FIX TANT SOLIO 47 MFD 10 % 20 VOL| 4PL  -M39003/1-229%
00184 c3
0019 C0CC8.000 | EA 0230590-9000 |CAP .05 MF 12 V  20. % CER TKANSCAP| ERI  =-5635-0LU-Y5Fu
00194 C4 THRU Cl1
0022 00001.000 | EA 0972929-0388 | CAP FIX CERAMIC 330 PF 10 % 200 V QL -M39014/01-13¢
00228 c1
0023 0CLU1.000 | €A 0418601-00C4 | CRYSTAL yQUAKTZ 4,000 MHZ HC-18/U QPL - LK-64/U
GoRFTSA OATE | G5 DIATTSNA GaTE | SRR NGERR e e
FULL DUPLEX TTY/EIA MODULE,BK1760,0/5202
APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER (3]
g LMOY01642-GCCE| AB )

Th 13849
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uoysinIg swejsAs reybig

{@ TE)‘(ﬁg M%{,'}‘{ME'JTS LIST or MATERIAL pobupe o
DATE  06/29/77 PAGE 3 of (I.Moeouaz—oocu Au]
Tew ot o [ owe. PART NUMBER DESCRIPTION VENDOR PART NUMBER |
[} vl
0024 000U1.000 EA 0972932-0001 |UIODE,LIN9L4B SWITCHING 75V PLv 75MA 4NS| TI - IN9léB
0024A CR1
0025 00002.000 EA 0231784-6002 |DIODE- 4 PELLET, SILICON,MULTI Gt -MPL400
00254 CR2,CR3
0026 0€002.000 EA 0972946-0057 | RES FIX 470 OHM 5 3 .25 W CARBUN FILM | ROH - R-25
0020A R3,R5
0027 00€02.000 EA 0972946-0055 | RES FIX 390 QOHM 5 £ .25 W CARBON FILM | RUNW - K-25
00274 RB4R9
0028 00002.000 EA 0972947-0045 | RES FIX 150 OHM 5% +5 w CARBON FILM RUH - R=50
00284 R104R1
0029 00001.000 EA 0972946-0065 | RES FIX 1.0k OHM 5% .25 W CARBON FILM ROH - Kk-25
00294 R2
0030 00001.000 EA 0972946-0049 | RES FIX 220 OHM 5 % .25 W CARBON FILM | ROH - R-Z5
00304 | Rr&
0031 €0601.000 EA 0972946-0081 | RES FIX 4.7k OHM 5 ¢ .25 W CARBON FILM | ROH = R-25
©231A R6
0032 006J2.000 EA 0972946-0082 | RES FIX 5,1K GHM 5 % .25 W CARBON FILM | ROk = R-¢5
00324 RT,R11
0033 00001.000 EA 0972057-0C01 | TRANSISTOR-A5T2222 NPN SILICON TI-  -AST2222
[ORAFTSMAN DATE | CXD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | Tme
FULL OUPLEX TTY/EIA MODULEBR170u,D/5202
APPOMFG. DATE | APPO. PROJECT ENGINEER DATE | RELEASED DATE | FROMCT NO. PART NUMBER 3]
L LMvsele42-0G08 dﬂ)

Tt 13849
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%7@,} TEXAS INSTRUMENTS
INCORPORATED
\\f

pate 06/29/711

LIST or MATERIAL PAGE 4 of

PART NUMBER

LMuvole42-5008

REV
)
)

/T PRINT GUANTITY UNIT
T o S | e PART NUMBER DESCRIPTION VENDOR PART NUMBER
334 Ql
0334 REF EA 0961593-9901 | DIAG.LUG.DET.FULL DUPLEX TTY/EIA MODULE
0035 REF EA 0961667-9901 | SPEC.FULL DUPLEX TTY/EIA MODULE
0036 REF EA 0961675-9901 | TEST PROCEDURE FULL DUPLEX TTY/ELA MCOD.
0039 AR FT 0457313-0006 | WIRE 24 AWG SOLID,TEFLCN.WHITE GPL - MIL-w-16878/4
0040 03G01.000 EA 0972929-0369 | CAP FIXx CERAMIC 27.0 PF 10 % 200 V QPL -M39ula/0l- 13069
00404 c12
0341 000C1.000 EA 0533887-0001 | EJECTOR,PCByNCN-LOCKING WHITE SCA -5-202 WHIiTt
0042 00€01.0J0 EA 05338817-0009 | EJECTCRsPCBNCN-LGCKING,GREEN SCa -5~-202 GREEN
0045 00024.000 EA 00836$4-0003 | TERMINAL TURRET TYPE USE - 201uB
0045A El THRU E22
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL OUPLEX TTY/EIA MODULE,BR1760,0L/5c02
APPD -MFG DATE | APPD PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REY
g LMO0961042-0008| Ab
-

Tt 13849
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J@},} TExAS INSTRUMENTS
INCORPORATED

DATE 06/29/11

LIST or MATERIAL

PAGE 1 of

PART NUMBER

LMuogel1642-00C9

REV
)
)

(o o o | e PART NUMBER DESCRIPTION VENDOR PART NUMBER
001 00001.000 | EA 0961641-0001 | PWByFULL DUPLEX TTY/E[A MODULE
0002 000603.000 | EA 0222222-7400 | NETWURK  SNT400N ~SNT400N
06024 116,220,135
0003 00003.000 | 6A 0222222-1404 | NETWORK SN7404N
00034 110,226,129
0004 60003.000 | EA 0222222-7408 | NETWORK=-SNT408N
0004A 2124223,237
0005 00002.000 | EA 0222222-7410 | NETWORK SN7410N -SN7410N
00054 113,234
0006 0C001.000 | EA 0222222~7438 | NETWORK SN7433N
00064 ' 233
6007 GQ00391.000 EA 0222222-T7442 | NETWORK-SNT442N
00074 217
0008 00005.300 | EA 0222222-1414 | NETWORK SNT4T4N -3N7474N
00084 118,121,2224224,4225
0009 00001.000 EA 0222222-7123 | NETWORK SN74123N
00094 215
ool0 CC001.000 | EA 0222222-7150 | NETWORK  SN74150N
C010A 27
0011 03004.000 | EA 0222222-7163 | NETWORK SN74163N
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TiTLE
FULL DUPLEX TTY/EIA MODULE,BR 600
;:”D ~MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PRONCT NO. lM09° 1':‘:‘;1'3009 :; J

T1 13849
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PART NUMBER

L{1]

10
'\%@ one 06729777  LIST OF MATERIAL PAGE 2 of EMoquo«z-oooe AB)
(o T & [ome | paRT NUMBER DESCRIPTION VENDOR PART NUMBER |
00114 72,13,14,219
0012 00002,000 | EA 0222222-1164 | NETWORK SN74164N TI-  -SAT4164N
00124 29,211
0013 0€002.000 | EA 0222222-1175 | NETWORK SNT4L175N
00134 11,18
0014 00004.000 | EA 0222222-1197 | NETWOKK SNT4197N
COl4A 15,26422742306
0015 0€002.000 | EA 0240000-7411 | NETWORK-SNT4HLIN
00154 114,228
0015 00002.000 | EA 0537948-0001 | NETWORK SN75150P TL  -SN75150P
0016A 231,232
0017 20031,000 | EA 0537947-0001 | NETWORK SNT5154N TI  -SNT5154N
00174 230
00138 00031.000 | EA 0972924-0015 | CAP FIX TANT SOLID 47 MFD 10 % 20 VOL| QPL  -M39003/1-22%5
c018A c3
0019 00C08.000 | EA 0230590-9360 | CAP  .G5 MF 12 V. 20. % CER TRANSCAP| ERI  —5635-G0u-Y5FC
00194 C4 THRU C11
0022 00001.J00 | EA 0972929-0388 | CAP FIX CERAMIC 330 PF 10 % 2Gd V QPL  -M39314/01-1383
00224 c1
0023 0C001.000 | EA 0418801-0004 | CRYSTAL,QUARTZ 4.000 MHZ HC=18/U 4PL - CR-64/U

b

DRAFTSMAN

DATE

CKD. DRAFTSMAN

DATE

DESIGN ENGINEER

DATE | TiTLE

FULL DUPLEX TTIY/EIA MOODULE,BR 600

APPD -MFG

DATE

APPD. PROJECT ENGINEER

DATE

RELEASED

DATE | PROJECT NO

PART NUMBER

LMI561642-G009

REV

AB

Ti 13848
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%‘? TEXAS INST
INCORPO

28
»C
«Z
mm
°Z

-

()}

pate 06729/17

LIST or MATERIAL

PAGE 3 of

LMUus6i042-0009

PART NUMBER

REV
Ad]
~

UNIT
OF OWG.

N e S | e PART NUMBER DESCRIPTION VENDOR PART NUMBER
023A vl
0024 3C001,.,000 EA U972932-0001 |{DIODE.IN914B SWITCHING 75v PLV 75MA «NS| TI - IN9148
0024A CR1
0025 0J002.200 EA 0231784-6002 | DIODE- 4 PELLET, SILICON,MULTI GE ~-MPL40O
00254 CR2,CR3
0026 00032.030 EA 0972946-3057 | RES FIX 470 OHM 5 % .25 W. CARBON FILM ROH - R-25
0026A R34R5
co27 00002,.,000 EA 0972946-0055 [ RES FIX 390 OHM 5 ¥ .25 W CARBON FILM RUH - R-2%5
0027A R84 R9
0028 00002.090 EA 0972947-0045 | RES FIX 150 OHM 5% .5 W CARBON FILM ROH = R-50
002484 R10,R1
0029 30001.000 EA 0972946-0065 | RES FIX 1.0K OHM 5% .25 W CARBON FILM RUH - R=25
00294 R2
0030 0C0J1.000 EA 0972946-0049 | RES FIX 220 OHM 5 % .25 w CARBON FILM RUH - R=-25
00304 R4
0031 0003Q1.000 EA 09729%0-0681 RES FIX 447K OHM 5 % .25 w CARBON FILM ROH ~ R-25
0031a Ré
0032 000302.300 EA 0972946-0082 | RES FIX 5.1K OHM 5 3 .2% W CARBON FILM ROH - R=29
0032a R7,R11
0033 03031.030 EA V972057-0J01 | TRANSISTOR~A5T2222 NPN SILICON - -A5T2222
DRAFISMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | THLE
FULL DUPLEX TTY/EIA MODULE,BR 600
APPO.MFG DATE | APPD. FROJECT ENGINEER DATE | RELEASED DATE | PROMCT NO. lMJ‘)b 1':3"4"5:'3009 :;
\ J

1 V3da9
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P
\,\P N ve 06s29/77  UST OF MATERIAL

PART NUMBER REV
LMo961642-0009| ab l

PAGE & of
(e e AR PART NUMBER DESCRIPTION VENDOR PART NUMBER
00334 Q1
0034 REF EA 0961553-9901 | DIAG.LOG.DET.FULL DUPLEX TTY/EIA MODULE
0035 REF EA 0961667-9901 | SPEC.FULL DUPLEX TTY/ELA MODULE
0036 REF EA 0961675-9501 | TEST PROCEDURE FULL DUPLEX TTY/ELA MCD.
0039 AR FT 0457313-0006 | WIRE 24 AWG SOLID,TEFLCN,WHITE QPL - MIL-w-16878/%
0040 03G01.000 | EA 0972929-0369 |CAP FIX CERAMIC 27.0 PF 10 % 200 V QPL  -M39014/01-13¢9
0040A c12
0041 00001.000 EA 0533887-0001 | EJECTOR \PCBINCN-LOCKINGWHITE SCA  -$-202 WHITE
0042 00001.000 EA 0533887-0009 | EJECTOR 4PCBNCN=LGCKING, GREEN SCA  -5-202 GKEEN
0045 00024.000 EA 0033694-0CC3 | TERMINAL TURRET TYPE Use - 201GB
00454 El THRU E22
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | VITLE
FULL OUPLEX TTY/ELA MOCULE,BK 600
APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. LMqu [::;:‘;:‘8009 ;‘éJ
N

T) 13849
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» TEXA§ °|N§.£RRHMEENTS E PART NUMBER (33
N R D
\\‘) ' oare 06/29/s77  LIST OF MATERIAL PAGE 1 of ﬁ.Mo%lbaz—oom Ab]
(o QupRT™ B [ owe PART NUMBER DESCRIPTION VENDOR PART NUMBER |
| NUMBER ASSEMBLY 135Ul SIZE
—56601 00001.000 | E& 096T1641-00G1 | PwB, FULL DUPLEX TTY/ETA MOOULE
0002 00603.000 EA 0222222-1400 | NETWORK SN7400N - SNT400N
00024 1164220,135
6003 03003,000 EA 0222222-7404 | NETWORK SNT404N
0003A 11042264229
0004 00093.000 EA 0222222~174038 | NETWORK-SNT4GEN
00044 112,223,237
0005 06002,000 EA 0222222-7410 | NETWORK SNT410N ~SN74 10N
06054 113,234
0006 05091.300 EA 0222222-1438 | NETWORK SNT438N
GO06A 133
0067 03031.000 EA 0222222-1442 | NETWORK-SNT442N
00074 11
0008 00005.000 EA 0222222-7414 | NETWORK  SNT474N ~SNT4T4N
00084 2184221,2224224,125
0009 00001.000 EA 0222222-1123 | NETWORK SNT4123N
00094 115
0019 03031.000 EA 0222222-71%0 | NETWORK ~ SN74150N
00104 17
0011 03034.000 EA 0222222-7163 | NETWORK SNT4163N
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX TTY/EIA MODULE,bK 4800
APPD MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED OATE I PROJKECT NO. PART NUMBSER 37
L LMJi901042-0010] AB
S

13849
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];ﬂ; TeExAs INSTRUMENTS
INCORPORATED
\‘\) pate 06/25/11

LIST or MATERIAL

PART NUMBER REV
LMosvele4a2-0010| ab ]

PAGE 2 of
(e e & | e PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0011A 12,13+24,219
0012 00002.000 | EA 0222222-7164 | NETWORK SN74164N Ti-  =5N74164N
00124 29,111
0013 00002.000 | EA 0222222-7175 | NETWORK SNT4175N
00134 11,18
col4 0C0C4.000 | EA 0222222-7157 | NETWORK SNT4197N
00144 15,26,221,236
0015 00002.000 | EA 0240000-7411 | NETWORK-SNT4HLLN
00154 214,228
0016 00002.000 | EA 0537948-0001 | NETWORK SN75150P Ti -SN75150P
00164 131,132
0017 00001.000 | EA 0537947-00C1 | NETWORK SN75154N Ti -SNT5154N
03174 130
0018 00C01.000 | EA 0672924-0015 | CAP FIX TANT SCLID 47 MFD 10 % 20 VOL| QPL  —M39003/1-229)
00184 3
0019 0€0C8.000 | EA 0230550-9000 | CAP .05 MF 12 V  2J. & CER TRANSCAP| ERI  =5€35-Guu-YbkL
00194 C4 TRRU C11
0022 00001.000 EA 0972925-0388 | CAP FIX CERAMIC 330 PF 10 & 200 V QPL  -M39ul4/ul-1383
00224 1
0023 006J1.000 | EA 0418801-000% | CRYSTAL ;QUAKTZ 4.U00 MHZ HC-18/U WL - CR-64/U
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX TTY/EIA MUDULE,BR 4800
AFRSHIG i | AP FROIECT ENGIEER oo | RS 5T | FROTCTG AR O W
L LMu%elo42-0ul0 ABJ

Tr 13849
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TEXAS INSTRUMENTS
INCORPORATED

LIST or MATERIAL

PARY NUMBER

REV

DRAFTSMAN

DATE

OATE 06/29/77 PAGE 3 of LMo9vsies42-0010 ABA]

( i o S e PART NUMBER DESCRIPTION VENDOR PART NUMBER |

00234 Y1

0024 00001.000 EA 0972932-0001 | DIODE,IN914B SWITCHING 75V PLV 75MA 4NS| TI - INS14b

00244 CR1

0025 00002.000 EA 0231784-6002 [ DIODE~ 4 PELLET, SILICON,MULTI GeE ~MPD400

00254 CR2,CR3

0026 00002.000 EA 0972946-0057 (RES FIX 470 OHM 5 % .25 w CARBON FILM | ROH - R-2b

00264 R3,RS

0027 00002.000 EA 0972946-0055 |RES FIX 390 OHM 5 € .25 W CARBON FILM | ROW - k=25

00274 R84R9

0028 00002.000 EA 0972947-0045 |RES FIX 150 OHN 5% .5 W CARBON FILM ROH = R-50

00284 ﬁlAO.Rl

0029 00001,000 EA 0972946-0065 | RES FIX 1.0k OHM 53 .25 W CARBON FILM ROH - w-25

00294 R2

0030 €C001.000 EA 0972940-0049 | RES FIX 220 OHFM 5 & .25 W CAKBGN FILM | ROH - K-25

00304 Ré

0031 0C001.000 EA 0972946-0081 | RES FIX 4.7K CHF 5 T .25 W CARBON FILM | ROH - k=25

00314 R6

0032 00002.000 EA 0972946-0082 | RES FIX S.1k CHN 5 $ .25 w CARBON FILM | ROH - R-25

00324 RT4R11

€033 006V1.000 EA 0972057-0001 | TRANSISTOR-AST2222 NPN SILICON Ti-  -A572222

CKD. DRAFTSMAN

DATE | DESIGN ENGINEER

DATE | TITLE

FULL DUPLEX TTY/EIA MUDULE,Bk 48U0

APPD -MFG.

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJECT NO.

LMu9slo4a2-0ulu

PART NUMBER

REV

AB

T1 13849
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LIST or MATERIAL

PARY NUMBER Rev
{ihﬂ0961062—0010 AB<)

pate 06/29/7117 PAGE & of
( S%%E . ‘:‘;;:‘:: :6‘5: owe PART NUMBER - DESCRIPTION VENDOR PART NUMBER
0034 REF EA 0961553-9901 | DIAG.LOG.DET.FULL DUPLEX TTY/EIA MODULE
0335 REF EA U961667-9901 | SPEC.FULL OUPLEX TTY/EIA MODULE
0036 REF EA 0961675-9901 | TEST PROCEDURE FULL DUPLEX TTY/ELA MCOD.
00139 AR FT 0497313-J006 | WIRE 24 AWG SOLIU,TEFLON,WHITE QPL - MIL-w-l687b/4
0040 00001.000 EA 0972929-0369 | CAP FIX CERAMIC 27.0 PF 10 % 200 Vv QPL  =-WM39014/01-13¢y
00404 c12
0041 00001.000 €A 0533887~-0001 [ EJECTCR,PCB¢NCN-LOCKING WHITE SCA  -5-202 wHITE
0042 J0001.000 EA 0533887-00C9 | EJECTOR ¢ PCByNCN=LGCKENG s GREEN SCA  -$-202 GKEEN
0045 0J024.000 EA 0083654-0003 | TERMINAL TURRET TYPE USE - 20108
00454 E1 THRU E22
DRAFTSMAN DATE | CXD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX TTY/EIA MODULE,.BR 4800
APPD MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. LMOQu [:2 Ns:.:;ou) :;5‘)
.

1113849
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]%"D—) TEXAS INSTRUMENTS
{ INCORPORATED

oae 06729777  LIST OF MATERIAL PAGE 1 of mm AB
ga%gi oo‘:g“%fxg : 000 ;?‘%':A e ) '::Tc:zﬁ?;o 1 [PwB, FULL DUP LED xE .‘;i :'/2 : :\OMNDDULE Enoorpa et
0002 00€03.000 | EA 0222222-7400 | NETWORK SNT4JON ~SN7400N
00024 216,220,235
0003 €CC03.000 | EA 0222222-14C4 | NETWORK SNT404N
00034 210,226,229
0004 00003.000 | €A 0222222-14C8 | NETWORK-SN7408N
00044 212,123,237
0005 00002.000 | EA 0222222-1410 | NETWORK SNT41ON -SNT74 10N
00054 113,234
0006 00001.000 | EA 0222222-7438 | NETWORK SNT438N
00064 233
0607 03001.200 | Ea 0222222-7442 | NETWORK~SNT442N
00074 07
0008 00005.000 | €A 0222222-1474 | NETWORK SNT474N -SNT4 74N
0u08A 118,221,12241244225
0009 €0001.000 | EA 0222222-1123 | NETWORK SNT4123N
00094 15
0010 0061.000 | EA 0222222-7150 | NETWORK  SN74150N
00104 7
| oo11 03u04.000 | EA 0222222-1163 | NETWORK SNT4163N
DRAFISMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | imee
FULL DUPLEX TTY/EIA MODULE B8R 9600
[ I et i AT [oReTRe LMoOS6l642-0011| 4B J
-

Ti 13049
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uorsIaig swelsAg [eubia

LIST or MATERIAL

PART NUMBER REY
LM oso61642-0011 Aﬂ‘]

pate 06/729/11 PAGE 2 of
(e cus ] owe PART NUMBER DESCRIPTION VENDOR PART NUMBER |
061 TA B —e— 72,13,14,219
0012 0€C02.000 EA 0222222-1164 | NETWORK SN74164N Ti- -SN14164N
00124 19,211
0013 0€C02.000 EA 0222222-7115 | NETWORK SNT4175N
0013A 11,18
0014 0CGC4.000 EA 0222222-7157 | NETWCRK SNT4197N
00144 15,164121,136
0015 €C002.000 EA 0240000-7411 | NETWORK-SNT4HLLN
0015A 114,228
0016 0C0C24300 EA 0537948-0001 | NETWORK SN75150P T -SN1515GP
00164 231,132
0017 0C001.u00 EA 0537947-00C1 | NETWORK SN75154N Tl ~SNT5 154N
00174 230
ools CC0O1.000 EA 0972924-0015 | CAP FIX TANT SOLID 47 MFD 10 % 20 vm.{ QPL  -M39003/1-2295
00184 c3
0019 00L08.000 EA 023055C-9000 | CAP .05 MF 12 V  20. % CER TRANSCAP| ERI  -5c35-LLu-Y5FUd
00194 C4 THRU C11
2022 00001.000 EA 0972929-0388 | CAP FIX CERAMIC 330 PF 10 % 200 V WL -M35014/01-1:6%
00224 c1
0023 00001.000 EA 0418801-0004 | CRYSTAL,QUARTZ 4.000 MHZ HC-18/U QPL - CR-04/U
SRAFTA STE | G5 BRAFTSMAN GATE | BESGR ENGINEER Sae e
FULL LUPLEX TTY/EIA MODULE,BR S600
APPD.-MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REY
L l_Mu‘iiélblu-uuH AL

TH 13849
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DATE 067297717

LIST or MATERIAL

PAGE 3 of

PART NUMBER REV
ﬁ.MO‘)blbﬁZ-Oull AB '

Cﬂ%ﬁT S o [ows [ pART NUMBER DESCRIPTION VENDOR PART NUMBER
023aA Y1
0024 00031.000 | EA 0972932-0001 | DIODE,IN914B SAHITCHING 75V PLV T5MA 4NS| TI - iINSl4B
00244 CR1
0025 €0002.000 | EA 0231784-6002 | DIODE- 4 PELLET, SILICCN,MULTI GE  -MPC400
00254 CR2,CR3 ‘
0026 00002.000 | EA 0972946~0057 | RES FIX 470 OHM 5 & .25 W CARBON FILM | ROH - R-25
0026A R3,RS
00217 00002.000 | EA 0972946-0055 |RES FIX 390 OHM 5 % .25 W CARBON FILM | ROH - R-25
00274 R8,R9
0028 00C02.000 [ EA 0972947-0045 | RES FIX 150 OHM 5% .5 W CARBON FILM ROH - R-50
00284 R10,R1 ‘
0029 00001.000 | EA 0972946-0065 | RES FIX 1.0K OhM 5% .25 W CARBON FILM | Ruh - R-25
00294 R2
0030 CC001.000 | EA 0972946-0049 | RES FIX 220 OHM 5 % .25 W CARBON FILM | RUH - R-25
00304 | re
0031 30001.000 | Ea 0972946-0081 |RES FIX 47K OHM 5 § .25 w CARBGN FILM | ROH - R-Z5
00314 R6
0032 0C002.000 | EA 0972946-0082 | RES FIX S5.1K OHM 5 ¥ .25 W CARBON FILM | ROH - R-25
00324 R7,R11
0033 0CC01.000 | EA C972057-0001 | TRANSISTOR-A5T2222 NPN SILICCN Ti-  -asTz222
DRAFTSMAN OATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TiTE
FULL DUPLEX TTY/EIA MOUULEBR $60G
APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE [ PROJECT NO. PART NUMBER ey
g LMo96l642-0011 A8 |

T 13849
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LIST or MATERIAL

PART NUMBER REV
LMasoles2-u0ll| aB ]

oatE 06/29/77 PAGE 4 of

5%‘?’» o o | e PART NUMBER - DESCRIPTION VENDOR PART NUMBER |
0034 REF EA 0961593-9901 | DIAG.LOG.DETLFULL CUPLEX TTY/EIA MGOULE
0035 REF EA 0961667-99C01 | SPEC.FULL DUPLEX TTY/EIA MODULE
0036 REF EA 0961675-9901 | TEST PROCEDURE FULL DUPLEX TTY/EIA MOD.
00139 AR FT 0457313-0006 | WIRE 24 AWG SOLID,TEFLGON,wHITE WL - FIL-w-16878/4
0040 0C001.000 | EA 0972929-0369 | CAP FIX CERAMIC 27.0 PF 10 % 200 V QPL  -M39C14/01-13069
00404 c12
0041 €0001.000 EA 0533887-0001 | EJECTGR,PCByNCN=LOCKING ,WHITE SCA  -$-202 WHITE
0042 03001.000 | EA 0533887-CL09 | EJECTOR,PCBNON-LGCKING,GREEN SCA  ~35-202 GREEN
0045 C0024.000 EA 0083694-0003 | TERMINAL TURRET TYPE usE - 20108
00454 El THRU E22

DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

FULL DUPLEX TTY/EIA MOUULE,BR G600

APPD.-MIG

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED

OATE | PROJECT NO.

LMoOsoule4z-0ull| aB

PART NUMBER REV

T1 13849
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{451 TEXAS INSTRUMENTS
D PART NUMAER REV
\@ NeoRPoRATE owe 06/29/77  LIST OF MATERIAL PAGE 1 of (I.Moeou;ez-ozox 4B }
o S of | e PART NUMBER DESCRIPTION VENDOR PART NUMBER )
<000 ¥x 0961642-0000 | FULL DUPLEX EIA MOD, 990
0039 AR FT 0457313-0300 | WIRE 24 AWG SOLID,TEFLCN,WHITE WL - MIL-w-1u876/4
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX E1A MQD, 990, BR300
[APPD -MFG DATE | APPO. PROJECT ENGINEER DATE | RELEASED OATE | PROKCT NO. PART NUMSER REV
. LMo0961642-01ul AB |
-

Ti 13849
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157 TEXAS INSTRUMENTS MATER I -
INCORPO AT D

N ot 06/29/77  LIST OF MATERIAL PAGE 1 of LMo9o1642-0102 AB]
¢~ PRINT QUANTITY UNIT )

ST sy e | Sae PART NUMBER DESCRIPTION VENDOR PART NUMBER

6001 0J001.000 | EA 0961642-0000 | FULL DUPLEX EIA MOD, 990

0039 AR FY 0457313-0006 | WIRE 24 AWG SOLIOITEFLON,WHITE WPL - Mil-w-16878/%
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGHNEER DATE | TITLE n

FULL DUPLEX ELA MOD, 990, Bk150

APPD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO PART NUMBER REV
L LMOSolu42-0102| AB

Ti 13849
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Qé?}TEXA

N

S INSTRUMENTS
CORPORATED

LIST or MATERIAL

PART NUMBER

REV
oATE 06729771 PAGE 1 of LMusec1642-0103| a8 '
ew o S| e PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0001 00001.000 EA 0961042-0000 | FULL OUPLEX EIA MOD, 990
0039 AR FT 0457313-0006 | WIRE 24 AWG SOLID,TEFLCN,wHITE QPL - Mil=-w-lo878/%
ORAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX ElA MODULE, BR 1203
APFD.-MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L ' LMO0901042-0103 AB
J

T1 13849
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J%?E; TEXAS INSTRUMENTS
ORP A
\’\) ‘ e ves2esq7  LIST OF MATERIA

PAGE 1 of

PART NUMBER REV ]

LMosoles2-uloal| aB

/T PRINT QUANTITY UNIT ) -
e by O | e PART NUMBER Veo ZRIPTION VENDOR PART NUMBER
00001.030 EA 0961642-0000 | FULL DUPLEX ElA MOC, 990
0039 AR FT 0457313-0006 | WIRE 24 AWG SGLIU,TEFLGON,wHITE QPL - MlL—h-lbtﬂb/‘T

DRAFTSMAN

DATE

CKD. DRAFTSMAN

DATE | DESIGN ENGINEER

DATE | TITLE

FULL DUPLEX EIA MQD,

990,y BR240V

APPD MFG.

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJECT NO.

PART NUMBER oty

LMoOvblu4z-0104| 4B )

Ti 13849
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I N

Jap) Texas IngTRUMENTS

LIST or MATERIAL

PART NUMBER

T1 13849

REY
DATE 06729777 PAGE 1 of LMose1o42-0105 AB]
TRRINT QUANTITY UNIT )
A R AR PART NUMBER DESCRIPTION VENDOR PART NUMBER
8031 63001.000 | EA 0961642-0300 | FULL OUPLEX ETA NOT, 990
0039 AR FT 0457313-0006 | WIRE 24 AWG SOLID, TEFLON, WHITE @PL - MIL-w-16876/4
ORAFTSMAN OATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX ElA MOD, 990, BR110
APPD_-MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROMCT NO. PART NUMBER REV
LMO0901642-0105| 48
. ./
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~ TEXAS INSTRUMENTS
\_\(} INCORPORATED

PART NUMBER

REV
owe 06729777  UST OF MATERIAL PAGE 1 of ﬁ.Moqcu«z-owb Au]
e e o | owe PART NUMBER DESCRIPTION VENDOR PART NUMBER |
NUMBER ASSEMBLY 15SUE £
LR 00001.000 EA 0961642-0C00 | FULL DUPLEX EIA MGD, 990
0029 AR FT 0457313-0006 | WIRE 24 AWG SOLID,TEFLON,WHITE WPL - MIL-w-lewlu/g
DRAFTSMAN DATE | CKD. DRAFTSMAN DAYE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX E1A MODy 990, BR1760
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE { PROJECT NO. PART NUMBER Ky
LMO0961642-U1006| AB
- _/

T4 13849




| aduey)

$9-9

uo|sIAIQ SwejsAg 1enbig

LIST or MATERIAL

PART NUMBER

ReV

)

oaTe 06729777 PAGE 1 of LMogeloe4a2-0107| a8
o S S | e PART NUMBER DESCRIPTION VENDOR PART NUMBER |
8851 53961.990 EA J961642-0300 | FULL OUPLEX EIA MOC, 99
0039 AR FT 0457313-0006 | WIRE 24 AWG SOLID.TEFLONsWHITE QPL  ~ MIL-W-l6878/4
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESION ENGINEER DATE | TITLE
FULL DUPLEX EIA MGD, 990, BR12C0,0/52u2
APFD -MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NQ. PART NUMBER [
L LMO096le42-0107| a8
J/

T 13849
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-P‘@’\ TEXAS INSTRUMENTS
NCORPORATED

DATE

06/29/17

LIST or MATERIAL PAGE 1 of

PART NUMBER

LMosolos2-u108

REV

ABJ
<

o N B | owe PART NUMBER DESCRIPTION VENDOR PART NUMBER
NUMBER ASSEMBLY 1SSUE SIZe
G001 00001,090 EA 0961642-0000 | FULL DUPLEX EIA MUC, 990
0039 AR FT U457313-3G06 | WIRE 24 AWG SOLID,TEFLON,WHITE QPL - MIL-w-16B7b/4
DRAFTSMAN DATE | CKD DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX ElA MOD, 99J, BR116G,D/5202
APPD -MFG DATE | APPD. PROJECT ENGINEER DATE RELEASED DATE | PROJECT NO. PART NUMBER REY
! LMUO961642-01L8]| aB
\— J

Ti 13849
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Q}p

TEXAS INSTRUMENTS
INCORPORATEDO

DATE

06/25/71

LIST or MATERIAL

PAGE 1 of

LMoguies2-0109

PARY NUMBER

| 133
%)
\

T PRINY QUANTITY UNIT X

NN asihay e | Sre PART NUMBER DESCRIPTION VENDOR PART NUMBER

0031 0C001.000 EA 0961642-0000 | FULL DUPLEX EIA MOD, 990

0039 AR FT 0457313-0006 | WIRE 24 AWG SOLIU,TEFLON,wHITE QPL - MIL-w-les76/4
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

FULL OUPLEX EIA MOOD, 990, BR6JO
APPD.-MFG. DATE | APPO. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LMO0961042-01u%| AB

p\. J

T4 13049
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uolsialg sweysAg (eybig

[¢]
[ Y TEXAS INSTRUMENTS
R ED PART NUMBER REV
\@ rneomronRAar ot 06s29777  HST OF MATERIAL PAGE 1 of ﬂMuvoxo«z—uuu ab
"M cute™ SF | owe. PART NUMBER DESCRIPTION VENDOR PART NUMBER
NUMBER ASSEMBLY &ug SIZE
0001 €cC01.000 EA 0961642-0000 | FULL DUPLEX ELA MOLC, 990
0039 AR FT 0457313-0006 |WIRE 24 AWG SOLID,TEFLON,wWHITE QPL - MIL-w-lotu7b/1
DRAFTSMAN DATE | CKO DRAFTSMAN DATE | DESIGM ENGINEER DATE | TITEE -
FULL GUPLEX ELA MOD, 990, BK4BJU
APPD_-MFG DATE | APPD. PROJECT ENGINEER DAT RELEASED DATE | PROJECT NO. PART NUMBER REV
LMvuveleaz-0110| 4B
-

T1 13849
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LIST or MATERIAL

PART NUMBER REV
oate 06/29/71 PAGE 1 of [l.MJ‘?blu‘oZ—Olll Au]
(o o oF | owe. PART NUMBER DESCRIPTION VENDOR PART NUMBER |
gﬁgt Udﬁﬁf.aaa %A 0961642-0000 [ FULL DUPLEX ETA MOC, 990
0039 AR FT U457313-0006 [WIRE 24 AWG SOLID,TEFLCN,WHITE QPL - FIL-W-l68T6/4
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX E1A MOO, 990, BRY6CO
APFD MFG, DATE | APPD. PROJECT ENGINEER DATE | BELEASED DATE | PROJECT NO. PART NUMBER eV
LMI961c42-0111| aB
AN J

Ti 13849
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LIST or MATERIAL

PART NUMBER ({32

LMousuliesa2-useu| Au

N N 5

At oAt 06/24/11 PAGE 1 of

(e aum o [ owe PART NUMBER DESCRIPTION VENDOR PART NUMBER
NUMBER ASSEMBLY 1SSUE SIZE
GO €0C01,000 tA 09663175-97G1 | MANUAL,CRU FULL DUPLEX COMM.MODULE Yo6JA
DKAFTSMAIN DATE | CKD DRAFTSMAN DATE | DESIGN ENGINEER DATE | THIE - -
FULL OUPLEX TTY/ELA MOOULE=-uULCUMENTATI UL
| APFD MFG DATE | APPD PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO PART NiIMBER TRfv
LMot la42-0900]| &

| N, —

T) 13849
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TL9/1L-9

1 swejsAs |eynbig

uoJsIA

Y T
b EXAS INSTRUMENTS
— / INC O PORATED PART NUMBER REV
\'@? pate 06/29/11 LIST or MATERIAL PAGE 1 of (LMa%w‘.z-oew Al
( PRINT QUANTITY UNIT ]
TR sty & | Sae PART NUMBER DESCRIPTION VENDOR PART NUMBER
0001 €CCO01.000 EA 09434%4-9701 | 990 CRU FULL DUPLEX TTY/ELA UM
. DRAFTSMAN OATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
FULL DUPLEX ELl4 MOD, 990, DUCUMENTATIUN
"APFD MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LMU9%61042-0590| Ab
\_ J
T1 13849




. l 2 LL 8080v2 |g| | 4

z COMPONENT | COMPONENT N/l Py
= oescarmam B e (SERIEmm] L ¥ 0 C
® Tanon | "ohmeer | o NOTES: 31688IE)A.Orede 51573 TP N OF
! RED AR| XMTDE |PI —27 ___NoTE3 |7 S EOOR—ENDS O SRAREVMURES—E— TTEM SIAS 23652 5 -000 SOMWIRE 0¢
F) GRN _RTSE A 28 1_74 SRR TSNS N C AR A NOS-'W?’STGEKD . ?R’é”'R%SSP?)EI?Em .
R WAS SPARE. (3) WIRE )i W -
3 ORN OTRE 25 S 7 DCDE s Pi-lo » PI-30(4)ADDED WIRE K
4 BRN . PCTSE S ‘ ) 2. |pNSTALL ITEgA % BETWEEN CONTACT (oo 'K'RE?AN%O(TMO PETORNC
S YEL DSRE 31 7 OSITIONS BE9D. (LIDELETED NGTE | AN LoV
- (TJOESCEIPTION OF WIEE 12 % 13 WHS
Al e Vio RCVDE 29 7 3, TAG END OF WIRE WITH APPROPRIATE ‘ e LEnTIo cnn | pa |
2 BLK RINGE 8 71 SIGNATURE, 316?78 (D) KD o Yaom (1) ADDED ITEM,
| NOTE 3_ . . . 8 [loT0em ud
8] wHr SGRD L3 ‘—‘“’TBOTTEE; 7] . HIVE SOEDERED TFRMINATIONS N (ORDEDGE 36 o 1271 7 % a7 47 575 ipr
2| By CTSE 19] — 7 POSITION CONNECTORS, Ut .0 INCH PER " RMINATION LLEM (AT LIO250" 070
1o GRY DCDE 30 —_ 2 Eo CHEM I PROVIDED NTZ943907 ) C.UIMGLINAIS (1HADDED .
11 [22 AWG ,TFE,WHT _ XMTD - FPi-H s M LTEEVING ) : D | NoTE & T0 F/D 22 A0DED (TEM 1 P
12 [22AWG, 1pve ,WHT| ¥ [SATCS0T7 [y T pi= 2 T 9] A a7
13 [22AWG,1P¥c, WHT | AR |cRD/TYRCVIN] PI— = Pi- 22 =)
14 [22AWG,TFE, WHT [AR | XMTD PI- D |PI-E E)
MARK P{
PER PROCESS {
©.00%*.50 ——1
GRY S
2 PLACES 7 S ﬁlocor_
CTSE
RED |
.i GRNj' XMTDE e
— RTSE
ORN |
BN | DTRE
N, perse
DSRE
Vio |
CVDE
BLK | RINGE
— fe—2.02.50 —amf MARK PART NUMBER WHT! J
APPROPRIATE DASH serp . —
T NUMBER € REV LETTER

PIN | PER PROCESS |

oI
2"4-4ox'§au

(8) NOTE 2

DIM A +0.50 FOOT

240808 - XX XX

BASIC PART NO.:l

DIM A IN FEET

.

[ “o002 | —ooor | i[RI TSR] paay rwimaen [ DESCRPNON [ vewon rar amam .
arv oo LIST OF MATERIALS - D
UNLESS OTHERWISE SPECIFIED PROCESSES uzE "‘"4 B
NO. . - Texas INn MENTS
DECIMAL XX - 02 XXX = 010 . HOT STAMP, FI00, [ 8100 A| 226700 |mika ' ns: ! -!';Eev (X)) v
FRACTIONAL - 1/64 ANGULAR = | MEIGHT .12, COLOR 20 0 3 IHOUETRIAL PROSUCTS Bovisan
e b ) Blaek o [BIOL 41520700 (L dmmatic =
ALl a
n!nig ALL BURRS AND SHARP EDGES /502 22 6700 UNI SAL EiIA )
DO 2
e [ 26503 [ 90700 e TER
SURFACES MARKED v/ TO HAVE 2ay, 8100
o bmu!'wou‘ TOWERARCES P COMPUTEBR
1370 136 - 4 136 10 250 72% 1f D[ 240808

r IVE ~
' ! I 2 ? ) 3 3; 4 roven I KA

Change 1 6-73/6-74 Digital Systems Division
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uoising swejsAgs reybig

T@r TEXAS INSTRUMENTS S
R P R E DO
\\9 tneo AT oare 06/14/77  LIST OF MATERIAL PAGE 1 of LMy2408c8-0u30 | G
o S S| e PART NUMBER DESCRIPTION VENDOR PART NUMBER |
If'DUI 00001.000 _EJA 0231447-0800 [CCNNECTOR PC 36 PIN VIK -2VH-36/71CN-5
0u0lA Pl
002 00001.000 EA 0214080~000) |CGNNECTOR-COVER
0003 000Ul.000u tA 0214081-0001 |CLAMP
0004 00004.000 EA 0972988-0017 [SCREW 4-40 X ,500 PAN HEAD CRES
0005 00002.000 EA 0416622-0011 {WASHER #ée FLAT QPL - ANS0OC4L
0006 00002.000 EA 0418201-0060 |STRAP,MARKER ¢ADJUSTABLE PLASTIC GPL-MS-3368-1-9b
0007 00031.000 FT 0972444-0001 |[CABLE,10COND 22AWG UL LISTED
0008 00001.000 EA 05399068-0001 |{CONNECTOR KEY POLARIZING PLASTIC VIK  -091-0034-000
0009 AR FT 0538347-3999 [WIRE HOOKUP B-22 AWG 19 STR  wWHITE JuD - hhOLLS
oolo0 REF EA 09735685-9901 [UNIT TEST PROCEDURE
0011 03002, 500 FT 0410499-0010 |[INSULATION SLEEVING,TEFLON #14 NATURAL | QPL  -81349
DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
UNIVERSAL EIA TERMINAL CABLE
APPD -MFG. DATE RELEASED DATE él?]gﬁ'l’ 'ﬁ f);; g [} ‘ LMDZ‘QO'é.é »éu-unélo 30 :va
. , 25602 250 Y,
T4 13049 m ’//




- s - l 7 o ‘6 __.;_‘[ s l 4 l 3 2 l 1
= ZX].Z] Z ]| COMPONENT [COMPONENT o NOTES : . BEV SIONS
' X5 =2]x 2| cONNECTION | CONNECTION : 71 OrscaRD HARDWARE 15 SUPPLIED Tone]orm SescReT o~ P Py
noEl  osscuenon 1521 < )2% ] Ton stanr |ror fNisH REMARKS | EM]. (7] Vecooe e & A [392218(0) Y- G Ane (1) REVsSED| of
- —S18n|Z5] stanon STATION N & fFme—mrescosre S e LAY PICTORIAL, GuD accoon »/”/70’ MM ,
/ Es=mes 5 I Tt cALLovrs , !
/ RED s ':ig 7 ///j/a ;ﬂ;ﬁ; ‘;&wf :‘E f M P B 64'4/7931(/8) G Garvwe(1) DELETED . |
z | &« . (3] covveer s scpD wopes 7o o7 NOTE 2 (2 DELETED BAtLoow '
3 ceN rz-28 il 4 £TSE » DeOE BUS BAR AUD LS /¥ AnD REy/SED Proroesm e
< UATE WITH ITE, .
e v Pz-8 3, S0 ) wo asoc ” (D RevisED (a7 - -2 9-18-7 ,C//‘/ g
- - 78, £ 5 . .
5 | oew /;; _z/s F ?6:‘7'05 £ PLACE TWO SCREWS (ITEM 15 /N BAG CN 421928 (D) R Pgazr/ CN
6 | 6cc o , UTEM 21) GND AT 74CH TO CABLE. SCREWS c|LM-1¢-2 ASSY ADZED 1TEM2S
7 I P-5 -8 FCTSE 2 C7TSE ) ARE USEDL WHEN pouanT/a/§ ConatECTOR (ZYDELETED ITEM 17 INLM /—Z/"/?f_él o
8 Ber Pz-A 3 SGRD i (Pl) TO MATING CorvEeToR, F/D
? | rec rz-3/ g OSKE «OrRE S. SLEEVE SOLDERED TERMINATIONS ON CARD EDGE D} CN424390 (¢) C. Watthotk ]
0 | eex Pz-36 8] scep 1 3 POSITION CONNECTCKS. USE .50 wcwcpgn B (D ADDED NOTE 51(2) 20DED LM 5-16-77 0 g, ]
78T ~z-z29 iad LCYOE « xMTOE "X TERMINATION OF SLEEVING(ITEM 26)PROVIDED ITEM 26 AND 27
2 | Bex Fz-B 3] s6RD U
/3 No 2z wH7 2z -5 rP2-/9 PCETSE »275E 14
L/t rZ-6 PZ-30 |FepcE »peoE T !
V-3 rP2-C rz-2/ LLYD/ E1R 2RV ) —
z pPZ-Z2Z PZ-Z | RcuDsim *5w0) l
/7 Val-4r 4 rPZ-F XAVTD/8 > XIMTO !
WHT | AR p,2-E Pz - xm
Sl aa © o 2 xm7o | 9 MARK TEXAS INSTRUNENTS HIEORPORATED
- PER PROCESS | o 2
COLOR BLACK MARKE PER PROCESS 2
COLOE WHITE
2,79-90x 34 B (4] ]
7) A7) c
MARK "PZ-E/A cPY WTF ™
PEE  FROCESS L
COLOR BLALK
G &AL
| 6 A KEY ScO7
/ WEARR S51DE
@ 4 €
S (&) :
| | = 24) 2#9-001 38 B i
S I P 2) 2 *4 FLAT
MARK P9RT uumgfk,—/ MARK FI-E/A
APPROPRATE DASH OFTA_ TERM L0 @)z+4 exT
: /gumggp » BEV (TR ;[E)fﬂzk’%ié j?‘l
£R FEOCESS 2
N\ w1 1002 50— | COLOR BLACK b /502,50 !
1) Pz 7]
owd-20x 68y /2.00 .50 — [00-'.50—1'—- E
e /5.002.50———————» 3.00%.50 ———w b
- DIMALSFT e
Ul N
16 PEAD ARRT NO om A :
99376 5 - 0007 ZCcF7 N
(10)z =€aD(Pr-4,PI-1) 992765 - 0002 225 Fr 9
[
Q‘:v RE'QH ‘:f,;" ' g;c‘i 1 PART OR IDENTIFYING NUMBER i NOMENCLATURE OR DESCRIFTION [ ;ﬁgg"é:;‘fs:
OARTS LiST
UNLESS OTHERWISE SPECIFIED . I NLESS OTHERWISE SPECFIED ‘/‘/ /a?m?, 2/(—-:/.:‘76E s TEXAS INSTRUMENTS
) .:SGMEQSVE ALL BURRS AND SHARP * CIMENSIONS ARE IN INCHES 5 - / - y R ‘l\' Iy.‘nmiv?(c’::u’:o""sfn Texas
FROCESSES :  SNRamemy v mee o $2t]rg | 4
L WARE FER /00, METHOD T, - cvensonaL s ammy F % s _$/1/76
C"Cﬂ’fS (i HEICHT ,5’75 ' [ OENTIYNG NMBERS SCN N % : - ff:?;;é ,J/;‘Lil‘ FAELE 4SS Y,
2. MR CER f£-/80, /7!7"/75? Z7 L NTE YO:AWINGAN ACCORDANCE i * N R E A LETA TERNIAAL
TLASS 1O TR AS ANOTED, TYPE | wiavistoaom 1 Mugley 2Ty |
é’ HO_E TOLERANCE T i H SlLl TR TUNT Tk AN NG NT
[3] 3 socoer per F-127, METHOD 1 R & I 1D 296214 . SEEIEE
10 ‘ = ~
[ EIE S I

6-77/6-18 Digital Systems Division
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uojsiag swelsAs renbig

-

“\( o 0os13/77  UIST OF MATERIAL PAGE | of LMusasres-oooi| 0
T a;'iu.u o | e PART NUMBER DESCRIPTION VENDOR PART NUMBER
0udl Jduuleduu EA 0231447-Jduu |CCNNECTUR PC 3o PIN VIK  -2Vh=36/1CN-5
ovolA P2
0002 €00Vi.0uy EA U214080-GCC1 | CCNNECTUR-CLVEK
0303 CJCC4e Iy EA J972988-GJlo |SCREW 4-40 X ,438 PAN HEAUL CKES
0004 os[VIV) PRVIV EA J214081-0C31 |CLAMP
0605 0C0UG. UYL EA 0418201-0060 | STRAP ,MARKER JAUJLSTABLE,PLASTIC CPL=MS=3368-1-98
0dob C03J1.Cau EA J960914=00G1 | HOOD,I/U CGNNECTUR 10 PIN
0007 0001 .V00 EA 0232118-0075 [HOUSING CONN.PC 10 DUAL POS PHENULIC AMP  -582963-2
0I3TA Pl
0008 00U31.000 FY 0800563-0100 | CABLE,22 AWG PVC 6 PAIRS UNSHIELD
00239 AR FT 0538347-3959 | WIRE HUCKUP B-22 AWG 19 STR  WHITE JUC - HhUllS
0010 00602.0u0 EA 0235411-0050 | SPRING KELTAINING 42973-3 AMP  -42973-3
ocil 0CO0Co6. 000 EA 0231553-0010 |LGNTACT  LEAF 42717-3 AMP  -44717-3
0012 00004.000 EA V416622-GU11 | WASHER #4 FLAT PL - AN9Fb6UCHL
0013 REF EA 0940857-9901 | TEST PROC, UNIT, OMNI, ELECTKICAL
0015 €0002.000 EA JS72988-0019 |SCREW 4-4J0 X .75J PAN HEAU CKES
0u19 AR FT 04171 77-0006 | INSULATION SLEEVINGyELECT-HEAT SHRINK KAC -
0020 AR FT 0411400-LUL6 | WIKE,BARE TINNED,lBAWG, CUPPER BUS IwpP  -18-630
0v21 00001.000 EA U532997-0J12 | BAGPOLYETHYLLNE yHEAT SLALED
_cu22 CCCol.u00 | EA o9alauﬂ;:agim"i:$}5 BRALKET
347 :%2 o C-15-77 ] CABLE ASSY, EIA DATA TERMINAL
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
7S A LMuya3stes-vucl| o )

T4 13049




08-9

uoysiAlg swelsAg reybig

F) Texas InsTRUMENTS phe I
DATE JuL/13/77 LIST or MATERIAL PAGE 2 of (LMJQ‘vblcb-Ouvl D

T PRINT GUANTITY UNIT - 3
Tew iy S | e PART NUMBER DESCRIPTION VENDOR PART NUMBER
0u23 Siudlevdu EA V418212-Ugulu | STRAP, TIEUORN,ALJUSTABLE,PLALTIC wPL - FS3307-1-9
uu24 RIVRVEIRVINT EA U972988-00L5 | SCREW 4-40 X +375 PAN HEAU CkE>
Su2h GLCI2euvu ch v4lilul=0uU97 [LUCKWASHER # 4 EXTchRNAL TOUTH CRES WL - FS39335=57
0020 0JdUU24 500 FT U410499-0040 | INSULATICN SLEcVINGeTEFLLUIN #14 NATURAL | WPL  -bl249
Cu21 Cduuvelol FT 0410999-Uull [ INSULATION SLEEVING, TEFLUN #12 NATURAL
’Eu_n?um DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CABLE ASSY, EIA DATA TExXMINAL
APPD.-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER [3]
LMus«3leb-ouul| L
- _/
T) 12049
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a swejsAs reybig

UOISIA|

1| ‘j TEXAS INSTRUMENTS
) INCORPORATED

\‘\_( DATE Q6/13/11 LIST or MATERIAL . PAGE | of ﬁ.MJ‘HJ';:;T:LLZ "E‘]
KTZY‘;'»;IH T;;;::;‘:: S PART NUMBER DESCRIPTION VENDOR PART NUMBER |
Guul Ouuvl.uul 2 A V231447-3800 | LUNNECTUR PL 56 PIN vik ~2vh=36/1CN-5
(VR Y-} P2
0002 Ududlevuu EA U2l4080~-uviul T LLRNECTUR=CLYLER
0003 RISV SRVIVIV] EA U9725d48-0v010u | SCREW 4~-4u X <438 PAN HEADU CHES
Guva LLLUledud EA J21l408l-0ull [ CLAMP
[VIVIVE) Q3C Jbe Juu cA valBcdl=Jduey [ STRAP,MARKER g AUJUSTABLE,PLASTIC WPL~MS~3320b-1-90
Luveb CcGuUUvleuluy cA 0960J914=-Udul [HUUD /0 CONNECTUR 1Y PIR
Oual Juvdlevuu EA ve32118-0375% [HUUSING CUNNG.PL 10 LUaL PUS PHENULIC AMP -582963~2
(oA Pl
{uvoyd Vu221e.9u0 FT JuJI563-J1lUlG JCABLEy 22 AWG PVC 6 PAIRS UNSHIELD
uuoy AR FT U538347-3559 | wWlkE HUUKUP E=-<2 Awu 19 STk wHiITE JuL ~ hrulls
Colu wJUs e ddU EA U235411-005U | SPRING RETAINING 42973-3 AMP ~adY913-5
0Gll Jueclelbuy EA J231553-0Lulv {.CNTACI LEAF 42714-3 AP -—4élli-»
Gul? Jiuileuay EA J9lbu22-Lull | WASHER #4 FLAT wPL - AN9o0UC4L
CUl3 KEF EA UG46857-9501 | TEST PRUCy UNET, CMNI, ELcCTRICAL
oulb [IVIVIVSRVIV V) EA J972988-uulS | SLKEW 4-40 X 750 PAN HLab CKES
0Jly AR FT C4lTL17-0udu6 | INSULATION SLebVING ELECT~-HEAT SHRINK Knl -
Qued Ak FT U4l1l4CU-JJ18 | wlRE BAKE TINNEUD,18AWG, COPPEKR BULS IwP -lb-b3u
0021 CCCOI.OOQ EA 0532957-0012 | BAGyPULYETHYLENE yrEAT StALED
DlAFﬁ‘S:A)MZJZ cc’oux.uubgﬁ# CID.:‘IAA'N\AN uqalju}.ﬂ:’?%@l"ﬁ}lﬁl‘.e BHA(’Ktr DATE | TITLE
" CAdLE ASSY, tlA DATA TERMINAL
APFD MG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PRONCT NO. PARY NUMBER RV
L LMouysstev-uunz2| ©

1013849
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TEXAS INSTRUMENTS
INCORPORATED

PART NUMBER REV
DAYE CO/13/177 LIST or MATERIAL PAGE 2 of (LMJ‘N‘:J:S—LLNZ G
(PNt QUANTITY UNIT ey
TEm o o | e PART NUMBER DESCRIPTION VENDOR PART NUMBER
0023 000U1.000 EA 0418212-0010 [STKAP,TIEDCGWNs4DJULSTABLE»PLASTIC wPL - MS3s07-1-9Y
0024 CouuZ.Juu EA 0972988-0J15 | SCREW 4~40 X o375 PAN HEAU CkES
0025 €LCC2.000 EA U4l11101-0057 | LUCKWASHER # 4 ©EXTEKNAL TOOTH CKES WL - MS535530-57
Qu2e CGuu2.500 FT U4104$9-0010 | INSULATICN SLEEVINGyTEFLUN #l4 NATURAL wPL -d1349
o217 dudJdue lod? FT 0410499-0011 INSULATION SLEEVING,TEFLUN #12 NATURAL
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
CABLE ASSY, tlA DATa TehMiinsl
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
L LMvusasies-oou2| L
! J

Tl 13849




v

<R 15z i no. REVISIONS
NI &0 A | Ge6700 | R DESCRIPTION DATE APPD
t@ 750841 | 906700 4 | B37FEZOCE) Blmts L 222 07 ,
\g [ GENERGTERS EW £/77 1y (’ : //W""
(\\3 2 SRELEAASLELD FAoD Ly ST RIS
<
— e
REV |
PL
SHEET
REV
SHEET
‘REV STATUS REV
OF SHEETS SHEET | /
yal / J/ /.z/r"f"" ™ TEsT k1T 51 TEXAS INSTRUMENTS
/w/ T e FULL DUPL 2/era ST Bt bibiEon
Yy /, S S MODULE o Ton "°”;°" TEXAS =
; Q y “‘EASE T 60304
L L\V/ 7 ‘/»/ , ‘ p MONE A [sieer / OoF [ VL'L
70 A LS

6-83
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SECTION VIII

PERFORMANCE DEMONSTRATION TEST

8.1 INTRODUCTION
The Full Duplex Module is tested by executing the EIA Interface Module Test (EIACKF). This
test along with the related implementation instructions are included in the following paragraphs.

NOTE
All numbers in text are hexadecimal (base 16) numbers.

8.2 CRU EIA TEST

The Full-Duplex CRU EIA Interface Module Test is called EIACKF. It is used to check the
operational integrity of the Full-Duplex TTY/EIA Interface Module for EIA interfaces. No
external input/output device is required for the test. An EIACKF test connector is plugged onto
the top edge of the TTY/EIA module being tested. The connector must be wired into a closed
loop so that signals transmitted on the output lines are fed directly into the receive lines. The
Data Terminal Ready line must be connected to the Data Set Ready line. The Request to Send
line must be connected to the Data Carrier Detect line. Execution of this routine assumes that
the reliability of the instruction set and the CPU have been confirmed.

8.2.1 RELATED MATERIAL. The source deck, object deck and object tape are included in the
related material and are listed as follows:

o  EIACKF Source Deck (TI Part No. 962653-2201)
o  EIACKF Object Deck (TI Part No. 962653-1201)
e  EIACKF Object Tape (TI Part No. 962653-1101)
8.2.2 EQUIPMENT CONFIGURATION. The system configuration is as follows:
® A Model 960 Computer with at least 4096 words of memory.

e Full-Duplex TTY/EIA Interface Module installed in CRU location X‘F30’ with the &
EIACKEF test connector attached.

e  Either a card reader, a paper tape reader or a 733 ASR terminal and the appropriate
CRU interface are required to load the object program.

e Test Kit, TI 966304.
8.2.3 DATA STRUCTURE. Data blocks are an integral part of the loaded program and do not

require reinitialization during execution. Repeated executions from initial loading may also be
accomplished without further action on data blocks.

Change 1 81 Digital Systems Division
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§ 824 PROGRAM STRUCTURE. The EIACKF program flow chart is shown in figure 8-1.
EIACKF is a single procedure segment. Normal execution accomplishes the following functions:

1. The status register is loaded for supervisor mode execution, preindexing, and masking
of all interrupts.

[§9]

Data base, procedure base, CRU base, and flag base registers are set for proper program
execution. The CRU interrupt trap is set up.

3. All output and interrupt lines are cleared. The interface receive signals are input from
the CRU to verify that the status of the lines is correct.

4. The data terminal ready line is turned on and the input line status is checked.

5. The new status flag is cleared and the request-to-send line is turned on. A check is then
made to insure the TTY/EIA interface card will interrupt the CPU. After verifying
that the status of the input lines is correct, the new status flag is again cleared and the
request-to-send line is turned off. A check of the status of the input lines is also made

here. A check is then made to insure the TTY/EIA interface module will not interrupt
the CPU.

6. All possible bit configurations (0000 to O0FF) are transmitted to and then input from
the module. Each time a character is output and received, the input character is
checked to be sure that it is the same as the character which was transmitted.

7. The bit pattern 33,4 is transmitted and received 50 times. The received character is
verified each time.

8. This step is the same as step 7 except the bit pattern FF is transmitted.
9. This step is the same as step 7 except the bit pattern 55,4 is transmitted.

10. A character is transmitted continuously five times, clearing only the write request flag
and ignoring the read request line. The timing error signal is checked to verify that it is
on.

11. Control is réturned to the loader if no errors have occurred.

12.  Any test failure causes the program to halt, with the relative halt address displayed in

Instruction Register B. Cause of failure can be located by comparison of this address
with the location counter on the assembly listing (962653-9902).

Change 1 8-2 Digital Systems Division
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Figure 8-1. EIACKF Flowchart (Sheet 2 of 2)
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8.2.5 SUPPORT PROGRAMS. The bootstrap loader is required to load the object program into
memory. The EIACKF program is listed in table 8-1.

8.2.6 INPUTS. The only input is the EIACKF object program for loading.
8.2.7 RESTRICTIONS.

1. The CRU location of the EIA Full-Duplex module is assumed to be X‘F30’. This can be
changed manually by altering memory cell EIACRU (load bias +4) before execution.

2. Program operates with all CPU interrupts masked, except for the CRU interrupt test.
8.2.8 LOADING PROCEDURES
NOTE

The foilowing procedure assumes that the correct peripheral device
bootstrap loader is already in computer memory. Refer to Model
960 Computer Installation Procedure for instructions to place the
loader in memory.

1. Place the EIACKF object program in the input device.

2. To load the program beginning at memory address 00BO, select HALT and RESET,
load the Status Register with 01CO, and select RUN and START. To load at a specific
address, set Supervisor Register Zero (memory address 0080) to the specific location
and set the Program Counter (PC) to memory address 0002 before selecting START.

3. Execution begins immediately if the object program is followed by a slash-asterisk (/*)
record. Otherwise, the loader waits for the next object input record, and the PC must
be set manually to start execution.

8.2.9 OPERATING PROCEDURES

1. To execute the loaded program, set the PC to the EIACKF first word address, load the
Status Register with 01CO, and select RUN and START.

2. Upon completion, the program returns control to the loader if no errors have occurred.

3. Any errors result in a branch relative to register 5 with the location of the failure in the
1B Register.

Change 1 8-5 Digital Systems Division
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adecimal) are transmitted and received may be peated contmuously by inserting 7082
into the program memory cell labeled RPPATB RPPATC, or RPPATD, respectively,
and restarting the program. To restore the program to normal execution, insert 7007
into the cell altered. Inserting 7082 creates an unconditional Branch instruction:

whereas inserting 7007 causes a no operation (NOP) to be performed.

e

S. The program may be restarted by resetting the PC to the EIACKF first word address,
and loading the Status Register with 01CO. Then, select RUN and press START.
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Table 8-1. Full-Duplex EIACKF Checkout

TEXAS [N3TRUMENTS OQPCUMENT NUMBRER REVISION
INLURPORATED
RUSTIN, Tixaj; 9A2653.9902 *B
SALuUSN L U8y PAGE @en2

1asansns AL, 11, 1977

vl AL ETACKF +Sr(G
A ? -
PR w TITLFSEIACRE,FLLL NLUPLEY ETA=-PNTOGR
Are. 4 *  AUTHORSUNKHNCWN
Ak N * KREVISIUN=ZwR 28/€@1/77 STEPHEN MURPHY
Avin » *MOLTIFIED PrOGRAM TD CHECK FOR CRU INTERRUPT THEREFORE
At 7 * #ALL DTHER TNTERRUMPTING MNCULES MUST BE REMOVED IN QRDER
A » *EOK THIS POT T RUN CORRECTLY, 17 WAS BEEN FURTHER
A Y * «t0HIFTEN) BY REMOVING ALL BRANCH AND LINKS YO ERRORM
Al N ®ANTT NEPLACING THEM WITH BRRANCHES TO $,RELATIVE YO
FURE! . wREGISTER 8, FNR FURTHER INFORMATION CHECK THE $688 CRU
w1l . *PATS MANUAL,
Wil * CUMPHTERZOH? wITH AT LEAST 4K DOF MEMORY,
Avla » ABSTRANTESFE 9Ff#2 CRU PATS MANUAL #955374«9721%
Al * CALL=STAND=ALOME, BENTHRY PUTANT 1S LOAD POINY
E916 * STATISTICS=PxOGRAM ASSUMES TTY/ETA CARN TS IN SLOY @F3a
A7 . *PRCGHAM ASSUMES DIR TIED T NSR OAND RTS TIED 10 NCD
Wy 12 »*
A1Q e LOARER EWU A
Aven *
AR »
1Y P »
AC2a AT 7L A2 LNS ETJTACST
Avdd v 32 Bty ETACSYT :ATA FJASET,X'1Cet
LR G I | L
aven -
Avdn .
wl? .
Ard i * STORAGE/CONSTANTS
ey -
AP0 BERA4A VF 3w ETACR DATA x'uF3a:! INTERFACE CRU LOCATION
A3 »
BPoY  Q0RN 1250 INTLIM DATA X125C! 4 MS INTERRUPY TIME LIMIT
41033 -
Anda  PLPE 7541 INTLMY DATA X'754F) 2v@ MS INTERRUPT TIME LIMIT
Aveh »
wde  Qwoe7 (one CUTDAT DATA © NDATA STOKAGE
ey 7 *
Arn8  Ppns povi TCHAKR  (ATA o DATA STORAGE
waog *
Ava0  §CO9 oLV KRCHAR  DATA © NATA STORAGE
Au ki *
Aval  PORA vaky STATUS DATA u STNRE STATUS
IR L
Avsed @b dn BQRD ZEkD PDATA @ 7ERD
wral »
Ava6  Gugh Beuwp FLAG DATA @ FLAG wORD
a4y »
pAak QOGL Cuds PATR ATA Xx'33!? R]T PATTERN R
a9 »
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Table 8-1. Full-Duplex EIACKF Checkout (Continued)

TEXAS INSTNURFNTS
INCORFORATED
AUST I, TExASH

SaLgb4  vsL2
14:40108% Al ,11, 1077

005C  pcot QOFr patr
Q85 *
20be  0C0F Q@55 PaTD
2053 "
3054

DATA X'FF!

DATA x'55!"

Park

DOCHMENT NUMARFR

9A2653.0902

RIT PATYERN C

BIT PATTERN D

*n

REVISION

PAGE @223

Change 1
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Table 8-1. Full-Duplex EIACKF Checkout (Continued)

TEXAS INSTRUMENRTS ONCUMENT NUMBER REVISION
INCORPORATED
AUSTIN, TEXAS 8265309902 *R
SALGHY  yhL? PAGE 00R4
YA34025  AllLgYY, 1977
CIskR) -
dron *
v’-ﬁi’? »
Wide » SET HASE WFGISTERS
arhy (2 A2 A2 R A Al R Y Y Y Y X R X s 2 R R X2 X 2 XX X222
wrkQ QY iv a4BaPENY EIASET LA D,EIACKF SET DSEG BASE REGISTER
artl GOL? ad4RhORA LA B,EIACKF SET PSEG AASE REGISTER
2162 @14 sanPnpang L C,EIACRU SET RSEG BASE REGISTER
2003 Q216 4aRbepnC LA F,FLAG SET FLAG BASF REGISTER
Juta  do1e 14nnpang MOV 2ERU,FLAG TNITIALIZE FLAG WORD
AleS *
AvEp [
anb7 *
PELY:! *
IAL"J”Q (AR A2 XA AR 2R A A R R R R R R R R S R X2 R 2 A X2 22X 22222222
2070 » SFET UP TRAP FPrR CRU INTERRLPT
ar/ [ 2 AR A A A X2 2 2 2 R R 2 R R R R R Y R X R R R 222 2 3 A X211
AAT? BV Lh B4RET212 LA ¢,X1722a21
W/ vl anmRuRnro4 ST v,x'ang4a!
a7 4 it 1F 4dkivpng LA A, xtergn?
AN7S5  wv20 AB8HPNOS ST A, Xx'pnrgst
AN/ 6 (2 R R R R e R R R R R R R R L 2 A R R R R A Ry
wl7 -
FLYA] "
YA «
Angd -
CILS! *
a2 (2 A A AR 2 A A 22 A A A X A 2 2 LA A2 A R R R R A R R A X R XS S X R T}
Are 4 » STATUS CHECKS
WAk 4 (2 A2 R 2 R R A R A X R Y R X R R R R A R XX R X 222222222 )
Avkb * '
A b »
wwgl 1 CLEAR ALL SIGNALS
b s 2R T R Y 2 R R R AR R R A I I I T
AN e 3 *
arss  4@22 renwBUnB LUCR TSIGN,ZERN CLEAR ALL OUTPUT SIGNALS
At WC24 44ARPPNAS L AyINTLIM LOAD INTERRUPT WAIT LIMIY
veL? vt verPeeans ARE =1 ,3,A NELAY wWAIT
A0A  BRJP Jad pPund SETHB CL KNSH,OFF CLEAR NEW STATUS FLAG
g1 ap2a 2CRAKEERNA STCR KSIGN,STATUS INPUT STATUS
Aaved  pe2l 1lvpannd CM]  STATyUS,X'ma! CHECK FOR CORRECTY STATUS
AAbe A2 78A7000D NOF
a7 wdye 72020030 H 85,5 INCORRECT STATUS
AAS» *
AA%Y * TURN ON DATA TERMINAL READY
2160 L A A A A A A A A R A A A R R Y X R P L T XTI Ty
Wil »
A102 0032 I4vynea SETH DTW,UN TURN ON DATA TERMINAL REALY
2183 ADsd 4400PANS L A,INT| IM LOAD INTFRRUPT WAIT LIMIY
2103 GG+~ 3ut ¢u3C HBNE INT,0FF,S+6 CHECK INTERRUPT SENSE
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Table 8-1. Full-Duplex EIACKF Checkout (Continued)

TEXAS IN3TRUMENTS UNCIIMENT NUMBER REVISION
INCURFQRATED
AUSTIN, 1HXAH 9R2653e9902 «p
saL960  uhL PAGE 0025
143430 AuL,11, 1GQ77
A1e5 403k CCRtrnle ANH =1, %« ,A INTERRUPT WAlIT
2106 vilaa 72D70vv3A R 08,5 1YME EXCEEDED
ALQ7 *
2168 @PUC 20nbnnA STCR RSIGN,STATUS INPUT STATUS
4109  QONE d4RPUAFF LA A XTFR? LCAD MASK REGISTER
M10 PCAQ 2wAELCA v A,STATUS »ASK OFF LEADING BITS
A11Y D042 doRiIVEAA ST A,S5TATUS SAVE RECFIVED STATUS
4112 @044 1CvaarCd CMT  STATUS,X'r4! CHECK FOR CORRECT STATUS
4113 @04e 7BrTunnp nOF
144 Q04k 720 ¢wpé8 3 8,4 INCORRECY STYATLUS
wils .
2116 . TURN NN RFQUEST TN SEND
wil7 P S 3 2 22 22222 22222 22X R A AR R L AR A A A A A A A A A A Q)
PERY. .
A119  “GaA davDeane SETH CLHnNSF,NFF CLEAR NEw STATUS FLAG
3120 QeAar 3J4vaveiny SETH RTS,0M TURN ON REQUEST TO SEND
wlel DO04F 44nprucs L A, INTLIM LOAD INTERRUPT WAIT LIMIT
¢122 0050 3vvbruds KBNE INT,OFF, 846 CHECK INTERRUPT SENSE
Wles QeH2? rCvErndy ARR =1 ,%m2,A INTERRUPY waAlT
M124  90hA 72000054 B 83,5 TIME EXCEEDED
dl?‘ﬁ wi.tﬁit't'tttttt.o‘tti'tﬁ*iOt'tditt"tttit"'tﬁt!'i*tti"t"
ni2b * CHECKR FOR CRU INTERKUPY
VH27 ﬁi*tiﬁiittti'iit'tot.tﬁtitt'tﬁ'it.’ttttt.t"it't't'it**'ttti
4128 wlbHe 74B2pu58 Ri 2,LUSTAT
W129  wEns 7CA0E0SA LDSTAY LUS  TrAP)
m1 30 0esA Lust TRAPY DATA STUP,x'uayRg!
wO%B B180
G131 penr 7202p05C STOP 3 0%,5 FAILED TO GET CRUINTeINY GOOD
RN " -
2139 "
#1354 *
w135 pPnt 2CvpkunA STHR RSIGN,STATUS INPUT STATUS
2136 Q06 A4RNPPFF LA A, X'FF! LOAD MASK REGISTER
2137 QC6E Hunrprnv9a M A,STATUS MASK OFF LEADING BITS
#1388 plo4 4sBREPPVA ST A,STATUS SAVE RECEIVED S8STATUS
4139 0066 1CCurnkD CMY STATUS,X'EQ! CHECK FOR CORRECTY STATUS
A6 QR6F Twin7 i NOF
w141 DOeA 72D0vpAA R 05,5 ' INCORRECY STATUS
A142 *
2143 - TURN OFF REQUFST TO SEAND
'ARY | P 2 3 2 2 R A 2 A RIS E XX ST R R X S AL AL A AR A AL S A A A0 A0
N145 "
A1ab  Upbn I40DPLOY SETH CLRNSF,OFF CLEAR NEw STATUS FLAG
247 wOBE 34040000 SETH HTS,0FF TURN OFF REQUEST TO SEND
A1 48  AR71 4A0N0QON L A, INTL IM LCAD INTERRUPT WAIT LIMIY
w168 w72 30nten’s FHNE INT,0FF,5+6 CHECK INTERRUPT SENSE
w1S0  ueze OLAFnu72 ARR  »1, =P, A INTERRUPY walY
81921 @o7k 72020070 ] o»,5 YIME EXCEEDED
6152 »
2153 wv7h 20ALBYUNA STCR HSIGN,STATUS INPUT STATUS
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Table 8-1. Full-Duplex EIACKF Checkout (Continued)

TEXAS INSTRUMENTS ONPCUMENT MUMBER REVISION
INCORPURATED
AUSTIN, TEXAS 942653+9902 *B
SALGSN  whHL? PAGE @906
14344800%  AUGL1L, 1977
wiba QB7A 44BONKFF LA A, XTFF ! LOAD mMASK REGISTER
d19%  QO7C HuNAngaA N A,STATUS MASK QFF LEADING BITS
wis6  QQP7E 48BENANA ST A,STATUS SAVE RECEIVED STATUS
wib7  0eBY 1CvraarCY CMI  STATUS,X'C4! fHECR FOR CORRECT STATUS
2156 0082 7aaA76u90 NQP
A1OY GPR4 72020034 ] *»,5 INCORRECT STATUS
RN T »
2161 wrde 3400070 SETB CLRNSF,OFF CLEAR NEW STATUS FLAG
163 »
a1es »
Alta \AAAARAAZ A A2 R A R R 2 R A R R R R N X Y T R 2 E R Y2 2 222222222 )
w165 * CHECK FOR ChU INTERRUPTY
a166 "
v167 "
¥16§  wnBR 748201034 BL 2,LSSTAY
4169  punA 7LWGe3C LSSTAT LDS TRAP2
4170  penc OusF TRAP2 DATA GO, x'ps1R@?
AORI D1RN
4171 WE@RE 74B2PQR02 GO B $+4
8172 wlyr 72020000 R 05,5 GOT CRU INTERRUPT«CRUINY BAD
B173 09?2 7CRErRUD4 LDS INTMSK
4174 w084 i vob INTMSK (ATA §5+2,xt@iCo?
wess 01Cp
CERE »
w176 »
w177 )
EWA] .
wy/9 * PATTEKN A =
v1&0 » TRANSMIT/NECETVE ALL POSSIRLE BIY CONFIGURATIONS
a1 (A A A L A A R A A R R Y R N Y A R R X 2 R R A R A R 2 3 XIS
ALY *
Wikl WOYF 44BIQUFF 1A E,255 SET CHARACTER COUNT
dtkd  udYR HwRQ1B8AL SETF (@,1),1 SET FLAG FOR PATTERN A
MBS  nOYA 140BKRa0Y MUV ZFERO,NUTDAT INTIALIZE BIT PATYTERN
d1b6  Ve9C 7482pnRA EL X, XMTRCV GO TRANSMIY
i1e7  WOuF He@Q1PrnA SETF (4,1),0 CLFAR FLAG FOR PATTERN A
2188 * '
4139 *
1150 *
w181 * PATTERN H =
4182 * TRANSHMIT/RECEIVF 5@ TIMES BIT PATTERN X'33!
xdhiS tttoti'tit.ﬁtio'i"tit'ttittittttiQitttt't"ttt."'it't'*ﬁtt
3144 .
A1y Q0AC 44831031 TPATE LA E,A49 SET CHARACTER COUNT
2156 Q0A2 144DR40O7 MOV PATR,0UTDAT SET RIT PATTERN
wiy7  QPas 7aB20ruBA RL X, XHTRCV G0 TRANSMIT
"RR% *
N9y .
nwend v YO RFPFAT THE ARNVE TEST, STNDRE X'7p82!
2201 * IN LDCATIUN RPPATH,
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Table 8-1. Full-Duplex EIACKF Checkout (Continued)

TE22S5 JIMSTRUMENTS DOCUMENT NUMBER REVISION
JNCHRPLKATED
“u8TIN, THXAS 9A2653«99R2 L] ]
SalLgéd  voyL PAGE @@y
14340:0H auG,18, 1977
A262 *
A2C4  ABAEL Tewn? RPPATR DATA X'71¢7',TPATB
BOA7 L uwAD
n2¢a *
3205 .
A206 »
w207/ . PATIERN C =
w28 . TRANSMIT/HRECEIVE %@ TIMES BIT PATTERN X'FF!
&4299 Qttatitttittttqittttt'0"'0'0‘0Qttt0ttti'ttt.ti'ﬁttit'.t'*'t
APV L]
A211  QOa# aaR1vndl TPATC LA £,49 SET CHARACTER COUNT
n212 PCAA 1aviRan? “QV  PATC,0UTDAT SET RIT PATTERN
2213 @Cac 74R2A4RA RL X, X*TRCV GO TRANSMIT
w214 -
A21H "
A2in e TU REPEAT THE BagNVF YEST, STORE Xx'7@82!
woL? * IN LOCATION RPPATC
w218 "
2219 00k 70uv/ RPPATC DATA X'74987',TPATC
Q0Ar QQac
4220 *
A221 *
w223 "
6223 « PATTERM D =
wo2a + TRANSMIV/RECEIVE %% TIMES R1T PATTERN x'153)
wzzﬁ 'ttttitiwtttitttiiitt.i'tttttt&Qt’t'itiittﬁ"'ttt'ti'ttt"tt
w22b «
0227 Q0nv 44810p31 TPATL LA E,49 SET CHARACTER COUNT
9228 Q0H2 14nFBR4n7 mUv  PATD,CUTODAY SEY RIY PATTERN
4220 @0Ha 74R20vNHA BL X, XMTRECV GO TRANSMIT
3270 .
3231 .
woAa2 . 10 WEFEAT THE ABOVE TEST, STuRE x'7082!
w233 . IN LOCATION RFPATD
4234 "
#2385 wOKs 7uny RPPATD LATA x'7007',TPATD
Uy AT
nzan ]
1287 *
y23a *
w239  PPLBR 7uBZnity A TETEST G0 70 TIMING ERROR TESY
@w2a0 *
nzai "
WA Y4 *
2243 it'ttiitttii'00'iittitQ'ittttttt&tt'&tttt..tiiti..t'QQ"'Q&'
w2ae » TRANSHIT CHARACTER PATTERN
wpeéed * RECEIVE CHARACTER PATTERN
AP40 » COMPARE
w247 ti'tﬁﬁtt'itﬁt'iittﬁt'tOtitﬁtt'tt'00itQttitttit'iittﬁtt'tttt.
AZ24n *
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Table 8-1. Full-Duplex EIACKF Checkout (Continued)

TEXAS INSTRI'MENTS DNCUMENT NUMBER REVISION
INCORPORATED
AUSTLN, TEXAL 968265329902 L] ]

SALGAN  vhL? PAGE o00es
145antgsy  AUGL11, 1977

n240  GviA L BOGHEAT XMTRCVY LLDCR THAT,NUTDAY NUTPUT FIRSYT CHARACTER

w250 UrRC 1407R4vS MUV OUTNAT,TCHAR SAVE TRANSMITTED CHARACTER

42351 AvhkF FACUIBCQ HFNE (#1,1),1,8¢4 RRANCH, T1F NOT PATTERN A

W82 wr(v 2vuaTAsMN AMI  ULTDAT, INCREMFAT RIY PATTERN

U253 W2 44vipEn6s t A, INTL MY LGAD INTERRUPT WAIY LIMIT

A284 vl d4 Qa4 RWCA HBNE INT,0FF, 846 CHECK INTERRUPT SENSE

w295  uKCA rCRERUCA ARE =] ,%w2,4 INTERRUPT wWalY

Y256 wuCR 720ZAuCS 8 0,5 TIME EXCEEDED

u2s87 *

w288 v Ca JuuEapdy BBNE wRQ,UFF,5+6 CHECK WRITE REQUESY

A2DY  AVCE vCul PuCA ARH =1 ,%5w2,4A PELAY WAlY

w2tl wvCE 7200¢0CE " as,h TIME EXCEEODED

uee *

A2602  uile 340BABND SETB CLRWRNL,OFF CLEAR WRITE REQUEST

A2E3 AL L2 (CIFMPDS ARB =1 ,34F ,E CHECK FOR PATTERN COMPLETE

HICA v 4 B0 R8I SETF (un,v),1 COMPLETE, SETY FLAG

W25 v R 7uB DA A $+4 CONTIMUE

a2eo w

Wot7 VLB LHALRANY LDCR TOAT,0UTDAT NUT COMPLETE, OUTPUT CHARACTER

noetca »

A209 BV A 44ULIBANY L A, INTLIM LOAD INTERRUPT WAIT LIMIT

V278 eyt JuRkFPAE? “BNE INT,0FF, 86 CHECK INTERRUPY SENSE

A27 1 AulE rCWE vudC AR =i, %m0, INTERRUPT wWAIT

MP7¢  wvER 72020060 R o5, TIME EXCEEDED

A27 4 w

A274  WEY IAnCPUES BHNE RNO,QFF,5+6 CHECK WRITE REQUEST

Gb27H Wl E4 (CPFPQAED ARE =),%=2,4 NELAY wAlITY

w276 bk 7202090E6 B 03,5 TImE EXCEEDED

wel7 *

L2FR  AMER 3an(RR0 SET8 CLRRG,OFF CLEAR READ REQUEST

W27%  WvkEA 2CALSPYY STCR RDAT,hCHAR INPUT CHARACTER

A2rr G EC A4BORAQFF LA A, XTFF? LOCAD MASK REGISTER

42e1l NTEE BBvpmpn9 A A,RCHAR MASK OFF LEADING BITS

B2w2 prk¢ ABREAPNY ST A,RCHAR SAVE RECEIVED CHARACTER

W28y W E2 1uhnH4M) (o TOHAR,RCHAR TNPUT CHAR SAME AS THAT OLTPUT?

WOB4  BuFa Tun709nn NOP NOD,

WIRD  pukk T2DEARFE B8 8%, 5 DATA DID NOT COMPARE EQUAL

Aokn "

woe?  WaFA 3anpeane SETB CLRNSF,NFF CLEAR NEW STATUS FLAG

W2HE  UrFA RANPARAC BFNE (D,%),1,XMTRCV+2 PATTERN COMPLETE?

A286G  YuFC E8RQCYN0 SETF (B,n),R YES, CLEAR FLAG AND

M2%0 uvFE 72421892 B 2,% RETURN

w2e1 *

V2w2 *

w2+l *

woyvAa (222222 2 X R R R R R Ry X R R R X XS R X R I Xy R X X R R R YT XX R X X I XX

W2us » TIMING ERROR TEST

V)?Qﬁ (2 AXAR AR AR A AR AR AR 2222222 X222 A2 222222222 X 2}

nas7 *

Q285 1@ 448,014 TETEST LA E,4 SET CHARACTER COUNT
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Table 8-1. Full-Duplex EIACKF Checkout (Continued)

FEAAS 1*5TwiI mFKTS UOCUMENT NUMBER REVISION
IWwCiIRFLRATED
WSTIm, THXAN 9A2A53e0002 *B

SALI3Q  vhL? PAGE @889
1484025 Al 11, 1977

4299 Q12 24vnivune L A, INTLMY LOAD INTERRUPT WAIT LIMITY

A3G 0104 + BUCRRLY LOCK TDAT,CUTDAT NUTPUT CHARACTER

w301 Q1T Benbarng “BNE INT,Q0FF, 56 FHECK INTERRUPT SENSE

A3R2 017~ vCnEPLAG AHR =f,%=2,4A wAIT FOR INTYERRUPT

8393 G104 7202010 A R s,5 TIME EXCEEDED

A3 a *

A3eD  P1gC IvPbpyl2 BBNE XMINPG,0ON, %46 CHECK TRANSMIT IN PROGRESS

R3L6 D1CE QLUFr1AC ARE @i ,%e?,A DELAY WAIT

Mar7  R1ir 720gvito ] 05,5 TIME EXCEEDED

URY'Y:] *

AXCY D112 JAappuarp SETB CLHWRO,OFF CLEAR WRITE REQUESY

AMe P114 vCIF@1IM2 AKR =1 ,TETEST42,E TRANSMITIED 5 TIMES

2311 0116 30pvir1ta RBME TIMERR,NFF,%44 YES, CHECK TIMERR SIGNAL

4312 9118 72n20118 n e%,5 ERROR IF NOT QN

w3id *

V314 0114 444P0QAN% L A, INTLIM LOAD DELAY WAIY

A315 9110 QCeFettc ARR  w1,3,4 NELAY

w3i6 Q11F QuuBluss LOCR CLINTS,ZEFO CLEAR INTERRUPTS

nwslyz -

W3i8 0120 7¢B2e6a2 b LOADEPR RETURN POINT

nilg L]

4320 "

PEY A .

w322 PAGE
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Table 8-1. Full-Duplex EIACKF Checkout (Continued)

TE*AS IASTRLMENTS
INCORFLRATED
AUSTIN, TEXAS

$aL 950 Vb2
14340205 AULLLY, 1977

w32y  goes 0N
A324 0000 OFF
4325 G0np A
43286 0 E
A327  9Co? X
A328  POp3 L
URY LI 1Y )
WA BORS 8
#3311  Q0us F
4382 gla7 c

W33 2y

(18]
£Q0
EQU
Fyb
tuo
£G0
41
EnQ
€uld
£Q0
gno

5 -

NIFUD B -0

DNCUMENT NUMBER

9626530002

REVIS

L4

I0N

PAGE aage

Change 1

8-15

Digital Systems Division



Table 8-1. Full-Duplex EIACKF Checkout (Continued)

TE+AS I~STRUMERTS
LVCNRFURATED
nSTIN, TR XAD

SALGEO v 2
14140005 anG, 11, 1977

A331 Pude MOULILF
w335 Jdar TOAT
wale  Qepe KDAT
ad3y  ceas TSIGN
AZSE  Jros RSIGN
43589  pCH XMINPG
4340  of061 NTK
A361 Pou TIMERR
1342  @gQal RTS
Axal  goen CLINTS
w3le4 2081 CLRWRW
43485 9081 wkG
BieB QUL CLRRQ
v3s7  QPOC) RAG
ns48 QoD CLANSF
M3«  QOFy INT

A3BE 9122

HSFG
CON
CON
CuM
CON
cCor
CON
con
CON
CON
CuN
CON
CON
CON
cus
CON
END

00OC ERRORS t LENGTH = 2122

14
¢,R
v,8
8,8
8,8
8

Q
9
X'A'
X181,
xlﬂl
xtg!
Xeeo
xeg!
x'p?Y
atF
EYACSY

ODOCUMENT MUMBER

9A2653m0902

REVISION

*B8

PAGE @81}

Change 1
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APPENDIX A
- CHARACTER SET
The USASCII characters are listed in table A-1. The table includes the USASCII code for each

character, represented as a hexadecimal value and as a decimal value. The table also shows the
corresponding Hollerith code.

A-l Digital Systems Division
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Table A-1. Character Set

USASCII .
Hexadecimal Decimal Function Hollerith
Value Value Code
00 0 Null 12-0-1-89
01 1 Start Heading 12-1-9
02 2 Start Text 12-2-9
03 3 End Text 12-39
04 4 End Transmission 7-9
05 S Enquiry 0-5-8-9
06 6 Acknowledge 0-6-8-9
07 7 Bell 0-7-8-9
08 8 Backspace 11-6-9
09 9 Horizontal Tab 12-59
0A 10 Line Feed 0-5-9
0B 11 Vertical Tab 12-3-8-9
0C 12 Form Feed 12-4-8-9
0b 13 Carriage Return 12-5-8-9
OE 14 Shift Qut 12-6-8-9
OF 15 Shift In 12-7-89
10 16 Data Link Escape 12-11-1-8-9
11 17 Device Control 1 11-1-9
12 18 Device Control 2 11-2-9
13 19 Device Control 3 11-39
14 20 Device Control 4 4-8-9
15 21 Negative Acknowledge 5-89
16 22 Synchronous Idle 29
17 23 End Transmission Block 0-69
18 24 Cancel 11-8-9
19 25 End Medium 11-1-8-9
1A 26 Substitute 7-8-9
1B 27 Escape 0-7-9
1C 28 File Separator 11-4-8-9
1D 29 Group Separator 11-5-89
1E 30 Record Separator 11-6-8-9
1F 31 Unit Separator 11.7-8.9
20 32 Space Blank
21 33 ! 11-8:2
22 34 v 87
23 35 # 8.3
24 36 $ 11-8-3
25 37 % 0-8-4
26 38 & 12
27 39 ! 8-5
28 40 ( 12-8-5
29 41 ) 11-8:5
2A 42 * 11-84
2B 43 + 12-8-6
2C 44 R 0-8-3
2D 45 - 11
ZE 46 12-8-3
A-2

Digital Systems Division
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Table A-1. Character Set (Continued)

USASCII .
Hexadecimal Decimal Function Hollerith

Value Value Code
2F 47 / 0-1
30 48 0 0
31 49 1 1
34 52 4 4
35 53 5 5
36 54 6 6
37 55 7 7
38 56 8 8
39 57 9 9
3A 58 : 8-2
3B 59 : 11-8-6
3C 60 < 12-84
3D 61 = 8-6
3E 62 > 0-8-6
3F 63 9 0-8-7
40 64 @ 84
41 65 A 121
42 66 B 12-1
43 67 C 123
44 68 D 124
45 69 E 125
46 70 F 126
47 71 G 127
48 72 H 12-8
49 73 i 129
4A 74 J 11-1
4B 75 K 112
4C 76 L 113
4D 77 M 114
4E 78 N 115
4F 79 0 116
30 80 P 117
51 81 Q 11-8
52 82 R 119
53 83 S 02
54 84‘ T 0-3
55 85 18] 04
56 86 \V4 0-5
57 87 w 0-6
59 89 Y 08
5A 90 Z 0.9

A-3/A4 Digital Systems Division
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ALPHABETICAL INDEX

INTRODUCTION

The following index lists key words and concepts from the subject material of the manual
together with the area(s) in the manual that supply major coverage of the listed concept. The
numbers along the right side of the listing reference the following manual areas:

e  Sections - References to Sections of the manual appear as “‘Section x” with the symbol
X representing any numeric quantity.

®  Appendixes - References to Appendixes of the manual appear as “Appendix y”’ with the
symbol y representing any capital letter. '

e  Paragraphs - References to paragraphs of the manual appear as a series of alphanumeric
or numeric characters punctuated with decimal points. Only the first character of the
string may be a letter; all subsequent characters are numbers. The first character refers
to the section or appendix of the manual in which the paragraph is found.

e Tables - References to tables in the manual are represented by the capital letter T
followed immediately by another alphanumeric character (representing the section or
appendix of the manual containing the table). The second character is followed by a
dash (-) and a number:

Tx-yy
e  Figures - References to figures in the manual are represented by the capital letter F
followed immediately by another alphanumeric character (representing the section or

appendix of the manual containing the figure). The second character is followed by a
dash (-) and a number:

Fx-yy

®  Other entries in the Index - References to other entries in the index are preceded by
the word “See” followed by the referenced entry.
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Address, CRU . . . . . ... ... ... 21 Hardware Interface . . . . . . . . . . .. 4.2
Address, Module . . . . ... ... 1.5.1 Hardware Interface Signals . . . . . . . . . Fd-i
Addressable /O Bits . . . . . . . . . . .. 22
Addresses, CRU Port . . ... . ... .. 1.5 I/O Bits, Addressable . . . . . . . . . .. 22
Assembly Drawing, Module . . . . . . Section 6 1/O Routine General Characteristics . . . . . 22
Initialization, Module . . . . . . . . . . 43.1
Basic Circuits of Module . . . . . . . . .. 1.2 Input Byte Transfer . . . . . . . . . ... F2-3
Block Diagram, Module . . . . . . . . .. Fi-2 Input Logic . . . . . . . .. .. .. 4.4, F4-5
Byte Transfer, Input ............ F2-3 lnput Programming __________ 224
Byte Transfer, Qutput . . . . . . . . . .. F2:2 Input Status Bits . . . . . . . . . .. 122,22
Installation . . . . . . . . . . ... ... 1.5
Cable Construction, Custom . . . . . . . 1.54 Installation Connections . . . . . . . . . . Fi4
Cable Part Numbers, Interface . . . . . . . T1-:2 Installation Procedure . . . . . . . . . . 154
Character Format . . . . . . . .. . .. 1.24 Instruction Set, Computer . . . . . . 21,123
Characteristics, I/O Routine General . . . . . 22 Interface Cable Part Numbers . . . . . . . . T1-2
Chassis, CRU Expansion . . . . . . . . .. 1.3 Interface Signals, Computer . . . . . . . . T4-1
Chassis, EIA Expansion . . . . . . . .. 152 Interface Signals, Device . . . . . . . . .. T4-2
Circuit Board Physical Description . . . . . . 1.3 Interface Signals, Hardware . . . . . . . . . F4-1
Circuits of Module, Basic . . . . . . . . .. 1.2 Interface, Current Loop . . . . . . . . . 421
Codes, USASCII Character . . . . . Appendix A Interface, EIA . . . . . . . . . . . .. 422
Combinations, Jumper Wire . . . . . . . . T1.3 Interface, Hardware . . . . . . . . . . . . 42
Command Bits, Output . . . . . . .. T2-1,2.2 Interrogation, Interrupt . . . . . . . . . 221
Communications Register Unit . . . . . See CRU Interrupt . . . . . . ..o e . 123
Computer Instruction Set . . . . . . . . . 2.1 Interrogation . . . . . . . . . . . .. 221
Computer Interface Signals . . . . . . . . . T4-1 LOGIC . v v v e e e 433
Connections, Installation . . . . . . . . . . F14 Logic, Output and . . . . . . . . . .. F44
CPU Status Register . . . . . . . . . . . 221 Masking . . . . . . ... ... .. 221
CRU . ... ... ... ....... 1.3 Programming . . . . . . . . . . . .. 2.1.1
CRU Address . . . . . . . ... ... .. 2.1 Interval Between Bits . . . . . . . . . . 222
CRU Expansion Chassis . . . . . . .. .. 1.3 Interval Between Characters . . . . . . . 222
CRU Port Addresses . . . . . . . . . . .. 1.5
Current Loop Interface . . . . . .. .. 42.1 Jumper Wire Combinations . . . . . . . . . T1-3
Custom Cable Construction . . . . . . . . 154 Jumper Wires . . . . . . . ... .. .. 153
Cyclical Redundancy Character . . . . . . 225 Jumper Wires, Format . . . . . . . . .. 124
Data Carrier Detect (DCDE) . . . . . . 4224 Listing, EIACKF . . . . . . . ... ... T8-1
Data Set Ready (DSRE) . . . . . . . . 4226 Location of Module . . . . . . . .. .. 15.1
Data Terminal Ready (DTRE) | 42238 Logic Levels . . . . . . . ... ..... 1.4
Data Transfer . . . . . . . . . . . . .. 43.1
DCDE (Data Carrier Detect) . . . . . . 4224 Manuals, Related . . . . . . . . ... Preface
Description, Circuit Board, Physical . . . . . 1.3 Marking Condition . . . . . . . . . 441,122
Device Interface Signals . . . . . . . . .. T4-2 Masking, Interrupt . . . . . . . . . . . 221
DSRE (Data Set Ready) . . . . . . . . 4226 Module:
DTRE (Data Terminal Ready) . . . . . 4228 AddTess . . . o e 1.5.1
Assembly Drawing . . . . . . . . Section 6
Echo Character Sample Program . . . . .2.2.6.1 Block Diagram . . . . . . . . . . . .. F1-2
EIA Expansion Chassis . . . . . . . . .. 152 Initialization . . . . . . « . .« . . . . 431
EIA Interface . . . . . . . . . . . . .. 422 Photograph . . . . . . . ... . ... F1-1
EIA Transmit and Receive Circuits . . . . . F4-3 Schematic Drawing . . . . . . . . Section 6
EIA Voltage Requirements . . . . . . . . 152 Module, Basic Circuits of . . . . . . . . . . 1.2
EIACKF . . . . ... .......... 8.1 Module, Locationof . . . . . . . . . .. 1.5.1
Listing . . . ... .......... T8-1 Module, Use of . . . . . . . ... .... 1.1
Loading Procedure . . . . . . .. .. 838 Module, Variationsof . . . . . . . . . . .11
Object Deck . . . . . . . . .. ... 8.2.1
Object Tape . . . . . . . ... ... 82.1 Object Deck, EIACKF . . . . . . . . .. 8.2.1
Operating Procedure . . . . . . . . .. 8.39 Object Tape, EIACKF . . . . . . . . .. 821
Program Structure . . . . . . . . .. 824 Output and Interrupt Logic . . . . . . . . F44
Required Equipment . . . . . . . .. 822 Output Bits Grouping . . . . . . . . . .. F2-1
Source Deck . . . . ... 82.1 Output Byte Transfer . . . . . . . . ... F2-2
Ejector Tab . . . . . ... ... .. .. 1.3 Output Character String Sample Progam . 2.2.6.2
Error Detection . . . . . . . ... ... 225 Output Command Bits . . . . . . . . . T2-1.22
Format Jumper Wires . . . . . . . . .. 124 Output Programming . . . . . . . . . . 223
Format, Character . . . . . . . . . . . . 124
Format, 10-Bit . . . ... .... .. .. F1-3 Photograph, Module . . . . . . . . . . .. Fl-1
Format, 11-Bit . . . .. ... .. .. .. F1-3 Physical Description, Circuit Board . . . . . i.3
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Power Requirements . . . . . . . . . . .. 14 Spacing Condition . . . . . . . . .. 44.1,122
Procedure, EIACKF Loading . . . . . . . 838 Start Bit . . . . . . . . . ... .... 1.2.4
Procedure, EIACKF Operating . . . . . . 839 Status Bits, Input . . . . . . . . . .. 22, T22
Procedure, Installation . . . . . . . . .. 154 Status Register, CPU . . . . . . . . .. 2.2.1
Program Structure, EIACKF . . . . . . . 824 StopBit . . .. ... ... ... ... 124
Programming, Input . . . . . . . . . .. 224
Programming, Interrupt . . . . . . . . . 2.1.1 Tab, Ejector . . . . . . . . . ... ... 1.3
Programming, Qutput . . . . . . . . . . 223 TIMERR . . . . . . ... ... .... 222
Timing Considerations . . . . . . . . . . 222
RCRE (Reverse Channel Receive) ... 4223 Transfer, Data . . . . . . . . . . . .. 43.1
RCTE (Reverse Channel Transmit) . . . 4224 Transmit and Receive Circuits, EIA . . . . . F4.3
RCVDE (Received Data) ... .. 4221 Transmit Mode . . . . . . . . . .. .. 1.2.1
Receive Circuits, EIA Transmit and . . . . . F4-3 Transmitted Data (XMTDE) 4222
Receive Mode . . . . . . . . ... .. 122 Troubleshooting . . . . . . . . .. ... 53
Received Data (RCVDE) 4221 TIYPDT . . . . . .. ... ... .... 52
Related Manuals . . . . . . . . . .. Preface
Request to Send (RTSE) . . . . . . . . 4227 USASCII Character Codes . . . . . Appendix A
Required Equipment, EIACKF . . . . . . 822 Use of Module . . . . . . . . ... ... 1.1
Reverse Channel Receive (RCRE) . . . . 4223
Reverse Channel Transmit (RCTE) . 4224 Variations of Module . . . . . . . . . .. 1.1
RTSE (Request to Send) . 4227 Voltage Checks . . . . . . . . ... ... 53
Sample Program: . XMTDE (Transmitted Data) 4222
Echo Character . . . . . . .. .. .. 226.1
Output Character String 2262 10-Bit Format . . . . . . ... .. ... F1-3
Schematic Drawing, Module . . . . . Section 6 11-Bit Format . . . . . . . . . . . . .. F1-3
Service Routine . . . . . . . ... ... 442 733PDT . . . . . .. ... 52
Source Deck, EIACKF . . . . . . . . .. 8.2.1
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