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SECTION I
GENERAL DESCRIPTION

1.1 INTRODUCTION

The Model 763 Memory Send Receive terminal and Model 765 Portable Memory terminal represent a
new generation of data terminals. The terminal has a typewriter style keyboard, a thermal printer, and
a non-volatile, magnetic bubble memory system capable of storing up to a maximum of 91,206
characters. The capability to edit stored data enables the user to correct data prior to transmissionto a
central data processing equipment complex.

The two terminals are very similar inappearance (fig. I-1) and operation. All references to the terminal
used in this manual will apply to both models unless otherwise noted. The memory system used by the
terminal is non-volatile, that is, it retains the data that is stored in it even after the power has been
removed. The non-volatility of the memory is possible through the use of a magnetic bubble memory
system. This memory system allows text editing and file management capabilities in addition to non-
volatile data storage.

The communications system of the terminal is capable of interfacing with the majority of the
commercially available modems. The Model 763 is also available with either an optional internal
modem or a DC current loop interface. The Model 765 has a built-in acoustic coupler. Both terminals
can communicate at standard baud rates up to and including 9600 baud.

Terminal parameters that traditionally have been controlled by switches can be altered by the use of
english text commands typed in on the keyboard.

1.2 BLOCK DIAGRAM DESCRIPTION
The terminal can be functionally divided into five major subsystems as shown in figure 1-2. They are:

® Bubble Memory

U Keyboard/ Printer

° Main Processor

e.  Communications

e  Power Supply.
1.2.1 BUBBLE MEMORY. The bubble memory system provides the capability for non-volatile
storage of data. The terminal has 20,000 characters of storage in the standard configuration. It is
expandable, in increments of 20,000 characters, up to a maximum of 80,000 characters. The bubble
memory represents a new technology in the field of solid state memories and these terminals are the
first commercial application of this new memory system. The bubble memory does not have the speed

that is normally associated with random-access memories and therefore is used for storage of data
much as a floppy disk would be used.
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Figure 1-2. Memory Tefminal Block Diagram

The bubble memory system is composed of a bubble memory controller along with function timing
circuitry which controls all data exchanges between the bubble memory devices and the main
processor system. The bubble memory devices and their associated drivers and sense amplifiers are
located on separzate printed circuit assemblies. Each memory device on an assembly can contain a
maximum of 10,000 characters. The discrete memory printed circuit assembly that is installed in earlier
models of the terminal contains one bubble memory device, while the newer memory printed circuit
assemblies have two devices.

1.2.2 KEYBOARD/PRINTER. This system consists of a 30 character-per-second thermal printer, a
full ASCII keyboard and a microprocessor (TMS 8080) with its associated read-only memories. The
electronics for the keyboard/ printer system is located on the upper printed circuit assembly. This is the
same one that is used in the Model 743 and Model 745 terminals with a few additional connections to
allow interface with the main processor located on the lower printed circuit assembly. All data entered
from the keyboard is detected by the TMS 8080 and inputted to the main processor through an
asynchronous, 9600 baud internal bus. The main processor checks the data from the keyboard to
determine what action is required, the TMS 8080 is instructed by the main processor to execute the
sequence requested. The control of the printer, keyboard scanning, and other associated functions is
accomplished by the TMS 8080 which is subservient to the main processor.

1.2.3 MAIN PROCESSOR. The heart of the main processor system is the TMS 9980
microprocessor. The operating system (firmware) for the terminal is stored in the 20K of Read Only
Memory (ROM). The main processor also has 12K of Random Access Memory (RAM) for terminal
operations. All terminal operations are controlled either directly or indirectly by the TMS 9980. The
TMS 9980 initiates data exchanges with the bubble memory system, system RAM and ROM. All
communication between the terminal and a remote device is under the control of the TMS 9980 as well
as the keyboard/ printer system.

1-2
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1.24 COMMUNICATIONS. The communications system is capable of data exchanges with remote
devices through modems or with devices that are hardwired to the terminal. The Model 765 has a built-
in acoustic coupler that can exchange data at either 110 or 300 baud. In addition both the Model 763
and Model 765 can interface with most commercially available modems through the lower port (EIA)
at the rear of the terminal. The Model 763 can be ordered with either an optional internalmodemora
20 ma. DC current loop interface. The key element of the communications system is the asynchronous
communication controller (TMS 9902). The TMS 9902 provides timing, data serialization and
deserialization thus allowing the control of asynchronous communications by the main processor. The
baud rate of the TMS 9902 is programmable allowing the baud rate to be altered by an instruction
from the main processor. The other parameters of the communications system (i.e., parity, full or half
duplex, ABM sequence) are controlled by the main processor and can be changed by the use of english
text commands from the keyboard.

1.2.5 POWER SUPPLY. The power supply used in the terminal is split between the two major circuit
boards. The two supplies provide all of the resultant DC voltage necessary to operate the terminal. In
addition, it provides status signals to the bubble memory system in the event of power disruption or
shutdown to prevent loss of data.

1.3 SPECIFICATIONS
The following is a list of the specifications for the terminal. These specifications apply to both the
discrete and non-discrete bubble memory versions of the terminal.

PRINTER
METHOD: Non-impact, thermal printer; 5 x 7 dot matrix electrically heated on thermographic

paper.

CHARACTER SET: 95 printable ASCII characters in normal mode with additional 33 control
ASCII characters printed in edit mode. '

CHARACTER SIZE: .26 cm x .2 ¢cm (0.105 in. x 0.080 in.)

LINE LENGTH: 20.32 cm (8 inches); 10 characters/2.54 cm (inch); 80 characters/line.
LINE SPACING: 6 lines/2.54 cm (inch).

PRINTING RATE: up to 30 characters/second.

PAPER: TI thermographic printing paper, No.972603,21.6 cm (8-1/2in.) x 30.48 m (100 ft.); last
. 3 m (10 ft.) color coded.

PLATEN: Friction-feed.

CARRIAGE RETURN AND LINE FEED: Automatic at column 81; no code is transmitted.
The 81st character received is buffered and printed on the next line.

KEYBOARD
CODE: ASCII; 128 codes generated.



PHYSICAL

SIZE: Width: 39.1 cm (15.4 in.); Depth: 40.6 cm (16.0 in.); Height: 13.9 cm (5.5 in.); Weight: 7.7
Kg (17 pounds) including paper.

ENVIRONMENT

TEMPERATURE: operating: 10°C to 40° C (50° F to 104° F); storage: -30°C to 70°C (-22°F to
158°F) without paper; -30°C to 40°C (-22°F to 104°F) including paper.

HUMIDITY: operating: 10% to 90% (no condensation); storage: 10% to 95% (no condensation).

SHOCK: operating: 0 G.; storage: 20 g. for 11 msec.

VIBRATION: operating: 0 g., 10 to 60 Hz.; storage: 1.5 g., 5 to 500 Hz.

POWER REQUIREMENTS
VOLTAGE: 115 volts RMS, +10%-15%

FREQUENCY: 47-63 Hz.
POWER: 100 watts maximum.

DATA TRANSMISSION
METHOD: asynchronous, serial-by-bit, serial-by-character.

CODE: ASCII; 7-level, 11 bits/characters including parity, start, and two stop bits at 10
characters/second; 10 bits/character including one stop bit at speeds above 10
characters/second.

MODE: operator selectable, half or full duplex.

PARITY: operator selectable, odd, even, or mark parity; operator selectable parity checking.

RECEIVED DATA BUFFERING: character buffering on received data, permitting true 30
characters/second operation (no filler characters required after CR or LF).

TRANSMITTED DATA BUFFERING: operator selectable line buffering on data to be
transmitted, permitting corrections prior to transmission.

INTERFACE: opeator selectable integral acoustic coupler/dc current loop/ originate modem or
EIA interface.

BAUD RATES: operator selectable 110 or 300 baud on integral interface or up to 9600 baud on
EIA interface. Throughput limited to 2400 baud. ‘

1-4



INTEGRAL ACOUSTIC COUPLER
(v/‘ COMPATIBILITY: Bell System 103/113 data sets.

MODE: Originate.

MODULATION: Frequency shift keying.

TRANSMIT CARRIER FREQUENCIES: Mark: 1270 Hz; Space: 1070 Hz.
RECEIVE CARRIER FREQUENCIES: Mark: 2225 Hz.; Space 2025 Hz.
TRANSMIT LEVEL: Adjustable from -20 dBm to 0 dBm.

RECEIVER SENSITIVITY: -38 dBm with full duplex and 300 baud operation; -45 dBm with
half duplex and 300 baud operation.

EIA INTERFACE
OPTIONAL AUXILIARY EIA INTERFACE KIT: used to interface the terminal to an external
device such as a modem. Interface cable is a minimum of 6 feet in length and terminates with a 25-
pin male connector (Cannon #DB25P or equivalent).

- SIGNAL LEVELS: Serial interface signal levels are defined by EIA Standard RS-232-C as
( follows:
, -25to -3 VDC -3to +3 VDC +3 to +25 VDC
Data Signal Marking Not Defined Space
Timing or
Control Off Not Defined On
Function

DC CURRENT LOOP SERIAL DATA INTERFACE
MAXIMUM CURRENT: 100 milliamps (transmit or receive).

NOMINAL CURRENT: 20 milliamps.
MAXIMUM VOLTAGE DROP: 3 V (receive) and 1.5 V (transmit) while marking.

MAXIMUM TRANSMIT VOLTAGE: 50 V while spacing.

1-5/1-6






SECTION II
INSTALLATION

2.1 INTRODUCTION
This section provides general installation information. Paper loading, cable connectors and terminal
testing information is also provided.

2.2 TERMINAL SETUP
This paragraph provides the steps required to set up the Model 765 terminal. The Model 763 required
doing step 5 only. Proceed as follows:

1. Place the terminal with the Silent 700 label on the case facing up on a table or stand.

2. Unlatch the suitcase cover by pushing out and down on the top part of latch until the bottom
part of the latch unhooks from the groove in the suitcase bottom; then swing the bottom part
of the latch away from the suitcase bottom while still pressing down on the top part of the
latch.

3. Lift the suitcase cover straight up and off.
4. Remove the ac power cord from the inside of the suitcase cover.

5.  Plug the three-socket female connector of the power cord into the rear of the terminal and
the three-prong male connector into an ac wall outlet.

2.3 POWER APPLICATION
CAUTION

Caution should be observed when first operating the terminal after it
has been stored at temperatures outside of the normal operating range.
The terminal is designed to operate between 10°C and 40° C(50°F and
104°F) and should be allowed to come within the operating range
before power is applied. Operation of the terminal outside of this range
may result in a malfunction.

1.  Check that the power cord is plugged into the terminal and the wall outlet.

2. To switch the terminal ON, flip the power switch (located on the top right rear of the
terminal) toward the rear of the terminal. The terminal will respond by moving the
printhead over to the left margin and typing the message “READY” followed by two

characters that will indicate the revision number of the terminal internal programming.

3.  To switch the terminal OFF, flip the power switch toward the front of the terminal.



2.4 PAPER LOADING
Load thermal paper in the terminal as follows:

1.

2.

Switch the terminal power ON.

Lift the paper door.

If a usable amount of paper remains on the paper supply roll, grasp the unused roll and lift it
from the paper compartment. Tear the paper halfway between the paper roll and the platen,
then remove the roll. If no paper remains on the paper supply core, simply lift out the paper
core.

Press and hold the PAPER ADV key until any remaining paper is ejected from the paper
chute. ’ ' |




5.

6.

Grasp the new paper roll so that the loose end of the paper is toward you with the end
pointed up.

CAUTION

The warranty and/or service contract on the thermal printhead is
subject to nullification if the thermal printing paper used in the
terminal does not meet TI specification 972603-0001.

Place the paper roll on the paper roll supports, checking that the roll can rotate freely.

PAPER
ROLL
SUPPORTS

ALUMINUM
ROLLER

PAPER
CHUTE

PRINTHEAD
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Grasp both corners of the loose end of the paper and gently pull up about 15 cm (6 inches).

Feed the paper over the aluminum roller and down through the paper chute untilitappears
behind the window. The paper will not slide behind the printhead because the printhead is
pressed against the platen.

Press and hold the PAPER ADV key until the paper feeds behind the printhead, then under
the window. Note: If paper does not feed freely, gently push the paper down the chute and
simultaneously press and hold the PAPER ADV key.

PRINTHEAD

WINDOW

7N

N



10. Tear off the excess paper by pulling it forward and down over the tear off edge of the
window.

11. After the paper loading is complete, cycle the power off and on to return the printhead to the
left margin.

PAPER
DOOR
CLOSED TEAR OFF
EDGE OF
WINDOW
PRINTHEAD
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2.5 MODEL 765 CABLE CONNECTIONS
When the Model 765 terminal is ordered in its standard configuration, it is provided with its built-in
acoustic coupler. To interface with data sets, the following optional EIA cables are available:
INTERFACE — OPTION 113 cable assembly (TI Part No. 2200055)
INTERFACE — OPTION 103/202/212 cable assembly (TI Part No. 2200051)

The pin assignments are shown in tables 2-1 and 2-2 respectively.

Table 2-1. INTF-OPTN 113 Cable Pin Assignments (TI Part No. 2200055)

Terminal Cable
Connector Termination Function
(P1) (113)
P1-1 P2-1 AA
P1-2 P2-5 CB
P1-3 P2-3 BB
P1-4 P1-13 ON LEVEL
P1-8 P2-20 CD
P1-9 P2-6 cC
P1-11 P2-4 CA
P1-14 P2-2 BA
P1-15 P2-7 AB

Table 2-2. INTF-OPTN 103/202/212 Cable Pin Assignments (TI Part No. 2200051)

Terminal Cable
Connector Termination Function
(P1) (202/212)
P1-1 P2-1 AA
P1-2 P2-5 CB
P1-3 P2-3 BB
P1-4 P2-8 CF
P1-5 P2-12 SCF
P1-7 P2-11 SCA
P1-8 P2-20 CD
P1-9 P2-6 CC
P1-10 P2-22 CE
P1-11 P2-4 CA
P1-14 pP2-2 BA
P1-15 P2-7 AB

2-6
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2.6 MODEL 763 CABLE CONNECTIONS
When the Model 763 terminal is ordered in its standard configuration, it is provided with one of three
EIA cables. To interface with data sets it is necessary to use either:
INTERFACE — OPTION 113 cable assembly (TI Part No. 2200055)
INTERFACE — OPTION 103/202/212 cable assembly (TI Part No. 2200051)
The pin assignments are shown in tables 2-1 and 2-2 respectively.
To interface the Model 763 terminal to a dc current loop use:

CURRENT LOOP cable assembly (TI Part No. 2200053)

The pin assignments are shown in table 2-3.

Table 2-3. CURRENT LOOP CABLE Pin Assignments (TI Part No. 2200053)

Terminal Cable Function
Connector Termination
(P1)
P1-6 E1 RL-1
P1-7 E2 RL-2
P1-5 . E3 X-1
P1-4 E4 X-2

The 20 Ma. dc current loop (TTY) interface is passive, that is current for operation of this interface
must be provided by an external source.

Full and half duplex interconnections are shown in figure 2-1.

When the Model 763 is equipped with the optional internal modem, thena Y-cable that will allow EIA

interface with a CBS 1001 F data coupler is required. The following cable assembly is available for this
requirement.

CBS 1001F COUPLER cable assembly (TI Part No. 2200052)

The pin assignments are shown in table 2-4.
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Figure 2-1. Model 763 Current Loop Connections

Table 2-4. CBS1001F COUPLER Cable Pin Assignments (TI Part No. 2200052)

Terminal Cable :
Connector Termination Function
(P1tand P2[ P403 ]) (P3)

P1-5 P3-SH SH
P2-1 P3-SG SG
P1-6 P3-DA DA
P1-9 P3-CCT CCT
P1-7 P3-OH OH
P1-10 P3-RI RI
P2-5 P3-DT DT
P2-4 P3-DR DR

2-8

Figure 2-2 shows the location of the cable connectors of the terminal. Table 2-5 is a cross-reference
chart of the cable assemblies available and the connectors that they connect to.
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Figure 2-2. Terminal Cable Connector Locations




Table 2-5. Interface Cables

Terminal INTF-OPTN CBS 1001F INTF-OPTN 113 | CURRENT

Pin Number 103/202/212 Cable Coupler Cable Cable LOOP
and Signal EIA Ckt Pin (Lugs) EIA Ckt Pin (Lugs)

P1 [Lower]

1 PG AA 1 AA 1

2 CTS cB 5 cB 5

3 RCv BB 3 BB 3

4 DCD CF 8 *

5 SH SCF 12 SH

6 DA R DA

7 OH SCA 1 OH

8 DTR CD 20 CD { 20

9 DSR/CCT | CC 6 CCT CcC 6

10 Rl CE 22 RI

11 RTS CA 4 : CA 4

12 LOLVL

13 HILVL

14 XMT BA 2 BA 2

15 SG AB 7 AB 7

P2 [Upper]

1 SG SG

2 P

3 o

4 DR/X2 DR E4

5 DT/X1 DT E3

6 RLA1 E1

7 RL2 E2

8 —_

9 J—

10 —

1 -

12 -

13 -

14 —

15 —

2.7 EIA INTERFACE DEFINITIONS
Table 2-6 provides additional information about the interface connections used by the terminal.

2.8 TERMINAL TESTING
Once installation is complete or anytime you wish to test the terminal, refer to Section V.
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Table 2-6. EIA Interface Definitions

Plug Pin] Source EIA Ckt. Definition

P1 1 Commen | AA PROTECTIVE GROUND — Connected to the terminal chassis and power cord ground.

P1 2 External | CB CTS — Clear to Send. Held to ON condition by an external device to indicate that
transmission is permitted. Bell System 103 data set constantly holds this signal ON
once the communications channel has been established.

P1 3 External | BB RCV — Received data. Held to a ON state by an external device when there is‘no
incoming data.

P1 4 External | CF DCD — Data Carrier Detect. Held to an ON condition by an external device to indicate
that received data is valid.

P1 5 External | SH SH — Switch Hook. EIA level that is held to an ON condition by an external device to
indicate a lifted handset when using an telephone set with DAA.

*P1 5 External SCF SCF — Reverse Channel Receive Carrier. EIA level that when ON in reverse channel
mode indicated ready for terminal to transmit.

P1 6 Internal DA DA — Data Transmission. EIA level that is held to an ON condition to request connect-
ion to the local telephone line.

P1 7 Internal OH OH — Off Hook. EIA level that is held to an ON condition to cause a hook pickup
signal to an associated DAA.

*P1 7 Interna! SCA SCA — Reverse Channel Transmit. EIA level held to an ON condition when in reverse
channel mode and the terminal is ready to receive.

P1 8 Internal CcD DTR — Data Terminal Ready. Switched to the ON position to prepare an associated
data set for connection to a communications channel in addition to maintaining the
connection once it has been established. This signal is switched OFF to terminate a
call.*

P1 9 External | CC DSR/CCT — Data Set Ready/Coupler Cut Through. This is held to an ON condition by
an external device when connection has been made to the communication channel.

P1 10 External |CE Rl — Ring Indicator. Switched to an ON condition by an external device on the
receipt of each ring pulse from the line.

P1 1 Internal CA RTS — Request to Send. Switched to an ON condition when data is ready for trans-
mission. In half duplex operation this signal is also used by the associated data set to
control the direction of transmission and to aid in performance of the call turnaround.
The Bell system 103 data sets do not require this signal to operate but it will continue
to function as though it were required.

P1 12 External | DD SCR — Synchronous Receive clock. For future use.

P1 13 External | DA SCT — Synchronous Transmit clock. For future use.

P1 14 Internal BA XMT — Transmit data. Holds to a mark state when no data is being transmitted.

P1 15 Common | AB Signal Ground — Common return for all data and control lines*. N

P2 1 Common | AB Signal Ground — Common return for all data and control lines*. pled to terminal

(403)




Table 2-6. EIA Interface Definitions (Continued)

Plug Pin |Source EIA Ckt. Definition

P2 4 Common| DR DR — Data Ring. Analog data signal of internal madem. (complemenf of Data Tip)
*P2 4 ‘Internal X2 — TTY Transmit Current Loop gated by the internal TTY switch.

P2 5 Common| DT DT — Data Tip. Analog data signal of internal modem (complement of Data Ring)
*p 5 Internal X1 —TTY Transmit Current Loop sourcing the internal TTY switch.

P2 6 External RL1 — TTY Receive Current Loop sourcing the internal TTY detector.

P2 7 Internal RL2 — TTY Receive Current Loop sinking the internal TTY detector.

P2 9 Internal AA Protective Ground — Connected to terminal and power cord ground*.

P2 2,3,8, Not used.

1015

*The 763/765 Terminal is shipped from the factory with signal ground connected to protective ground on the top PWB assembly
(near PIN 1 of J403) through connector plug P330. If the user wishes to disconnect signal ground from protective ground for system
interconnection reasons, he may do so by removing the inside cover and moving plug P330 one stake pinto theright of it's origional
position as viewed from the keyboard. Signal ground is AC coupled to safety ground when the plug P330 is connected between the
two stake pins to the right. Signal ground is directly connected to safety ground when the plug P330 is connected between the two

stake pins to the left.
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SECTION III
OPERATION

3.1 INTRODUCTION

This section will help you become acquainted with the Model 763 Memory Send Receive (MSR) and
the Model 765 Portable Memory Terminal (PMT). Because the operation of both the Model 763 and
the Model 765 is identical all references in this manual to a terminal will apply to both terminals unless
it is stated otherwise. The terminal keyboard is shown in figure 3-1 and should be referred to during the
following paragraphs.

3.2 KEYBOARD CONTROLS AND INDICATORS

The keyboard of the terminal is very similar in function and appearance to that of a standard electric
typewriter. There are some keys that are unique to the terminal and so may be new to you. This
discussion on the various controls and indicators of the terminal will help you understand what the
special keys on the keyboard do and how their special functions can make using the terminal faster and
easier.

3.2.1 COMMAND KEY. Depressing the orange CMD key in the upper right side of the
keyboard puts the terminal into the command mode of operation.

The terminal has two system modes of operation, the COMMAND mode and the INTERACTIVE
mode.

The terminal is placed into the COMMAND mode when new commands are to be entered into the
terminal. There are thirteen basic commands that are used with the *A terminal. They are:

CATALOG EDIT OFFLINE
CHANGE ERASE ONLINE
COPY FREE STATUS
CREATE LOCK RUN (See Note)
DELETE TEST

NOTE: *B Terminals Only

Each of these commands will be discussed in detail when the particular function they are used for is
presented. When the CMD key is depressed the terminal will immediately stop what it is doing, even if
it is in the middle of another operation, and go into the COMMAND mode and await a command.

The INTERACTIVE mode can be viewed as the working mode. When the terminal is in the
INTERACTIVE mode it can transmit and receive data and record and playback files from memory.
When the terminal is switched on, it is in the INTERACTIVE mode of operation. You will notice that
there is no key for this mode. This is because whenever the terminal is not in the COMMAND mode it
is in the INTERACTIVE mode. Once the terminal is in the COMMAND mode it will remain in that
mode until the SKIP key is depressed and the command requested has been accomplished.

3-1



INDE X HIND Tor PRINT OELETE otLETE INSERT S10p £OrT MO
Ling CHaK

\I
PLAYBACK RECORD PLAYBACK RECQRD REWIND REWIND PLAYBACK | PLAYBAUK ASR MODE
on oF s oFy PLAYBALK RECORD £WD HEV

f )
! @ # % + =
$ 6 Al@esl@ )@ ! ] esc | | emo
1 2 3 4 5 6 7 8 9 0 + - -
. - I'e — —_—
CTRL u o a CHAR| |FIELD ENTER
. Q w E R T Y u | (0] P -— -
UPPER n 6 | : " SKIP PAPER
CASE A S D F G H J K L ; ! ADV
commano O
1 ?
SHIFT . x v N -M I < | > p SHIFT FCTN| pLAYBACK O
c B M RECORD O
0 o [T P e o
: LOCK ON LINE O
q y

Figure 3-1. Terminal Keyboard

3.2.2 MEMORY SYSTEM. Before any of the other functions are presented, a brief discussion about
the memory system used by the terminal will help you understand the function of the other keys and
indicators. Both the Model 763 and the Model 765 use a revolutionary new memory system called a
magnetic bubble memory. It is this memory system that lets you store information (data) for playback
at a later time. Wheu this bubble memory is'combined with the powerful editing functions of the
terminal, you have the ability to record, playback and edit the information before transmitting it to a
local or remote device.

3.2.2.1 Memory System Information Storage. In many ways the memory system of the terminal works
like files in an office file cabinet. If you wished to store some information in a file cabinet you would
first place the information ina file folder. Next, you would write a name on the file so you would be able
to tell it apart from other files in the file cabinet. Before information can be stored in the terminal
memory, there must be a file to keep it in. Instead of a file folder, the terminal memory system reserves a
space for the information to be stored in. This reserved area of memory is called a file. The terminal
uses the file names to locate the information stored in the memory system.

The size of the files used in the memory system are adjustable. This means that you can make the file
larger or smaller depending on the amount of information that is to be stored in the file. Just as the
memory system is composed of files, the file itself is composed of records. A record is the term used to
describe the length of each line in the file. The records of a file are also adjustable and can befrom | to
80 characters long. The records in separate files may be of different lengths but all the records in one
specific file must be the same length.

3.2.2.2 File Formats. Another feature unique to the terminal is that data can be recorded in the
terminal memory in two different formats, LINE or CONTINUOUS.

In the LINE format, each record in memory will contain only one line of data. For lines shorter than
the designated record length, memory is reserved between the end of the line of data and the end of the
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record. For example, if the record of a file is 72 characters long (80 is the maximum) and the number of
characters entered is only 62, then the ten characters of memory space between the end of the line of
data and the end of the record would be reserved. Since the editing function is record oriented, this
format is particularly helpful in preparing and/ or editing a data file. It does not allow efficient use of
memory, as you can see from our example there were ten characters worth of memory not used on the
single line.

CONTINUOUS format fills each designated record before beginning another record. Therefore, each
record may contain one or more lines of data. If the line from our previous example was rcorded in a
CONTINUOUS formatted file, then after the 62 characters were entered the terminal would use the
first ten characters of the next line to fill up the remaining space in the record. Although this format is
more difficult to edit than the LINE format, it allows for efficient use of memory. When the data stored
in memory is transmitted to a remote device through the communications channel or printed by the
terminal printer it will be identical, whether it was recorded in LINE or CONTINUOUS format.

The memory and the files that are used in it have some general limitations. They are:
e  The name of a file cannot exceed six characters.

e  The name of a file cannot start with a number; though it may contain numbers but no spaces
between characters or numbers.

®  The maximum length of a record is 80 characters.

e  The maximum number of records that a file can contain is determined by the amount of
memory that has not been used. The CATALOG command will tell how many records are
available for use. '

° The maximum number of files a terminal can contain is 16.

Once the file has been created, data can be stored in it by use of the ASR FUNCTIONS which, along
with the EDIT FUNCTIONS, are described in the following paragraphs. :

3.2.3 FUNCTION KEYS. There are 18 special functions available that allow you to store, edit and
playback data that is in the bubble memory. The FCTN key is used with the number keys located at the
top of the keyboard to produce these functions. The procedure to use a function key is simple. If an F2
function is required, simply hold down the FCTN key and at the same time press the number 2 key. The
definition of the F2 functionis listed on the decal that is directly above the number keys. This decal lists
all but two of the functions available, PRINTER ON and PRINTER OFF. You will also notice that
there are two listings for each key. For example, the Function 2 (F2) means RECORD ON in the ASR
mode and FIND in the EDIT mode. These two modes, ASR and EDIT should not be confused with
the system modes of COMMAND and INTERACTIVE. The ASR operations are accomplished in the
INTERACTIVE mode and the EDIT operations are accomplished in the COMMAND mode.
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3.2.3.1 ASR and Edit Modes. The ASR is the normal operating mode of the terminal. When the unit is

switched on, it is in the INTERACTIVE-ASR mode. It will remain in this mode until it is put into the \\ N

EDIT mode by a command. When in the ASR mode, data can be typed, recorded in a file, played back -

from a file as well as many other keyboard and communications operations. The EDIT mode allows

the correction of data that has been stored in the terminal memory. When in the EDIT mode,

characters or lines of text can be either inserted or deleted. A function called FIND allows you to define

a word or a set of words and the terminal will locate the line that the requested text is in.

3.2.3.2 ASR Function Keys. When the terminal is in the ASR mode, function keys F1 through FO

control files in memory that have been designated as the RECORD file and the PLAYBACK file. The

RECORD file is simply a file in memory that is controlled by the ASR function keys. Any file in

memory can be designated as the RECORD file. Only one file at a time can be the RECORD file. The

same considerations apply to the PLAYBACK file. A file can be designated as both the PLAYBACK

and RECORD file at the same time.

The following SR functions control the PLAYBACK and RECORD files:

F1 — PLAYBACK ON \

The contents of the PLAYBACK file will be printed by the terminal printer.

F2 — RECORD ON

The terminal will begin storing information that is entered from the keyboard or the communications

channel into the RECORD file.

F3 — PLAYBACK OFF o

The PLAYBACK file will stop printing. V

F4 — RECORD OFF

The RECORD file will stop storing information it receives from the keyboard or the communications

channel.

F5 — REWIND PLAYBACK

The PLAYBACK file will return to the first record in the file.

F6 — REWIND RECORD

The designated RECORD file will return to the first record of the file.

F7 — PLAYBACK FWD

The last current PLAYBACK file record will be printed. The last current PLAYBACK file record is

defined as the record that was last referenced by the terminal. If the current record has already been

printed, the next record will be printed.

F8 — PLAYBACK REV

The PLAYBACK file will return to the beginning of the current record. If itisalready at the beginning,

it will return to the beginning of the previous record.
A
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F9 — PRINTER ON
The terminal printer will be turned ON. This function is automatically active when either the
COMMAND mode is entered or when the terminal is switched ON.

FO — PRINTER OFF ‘
The terminal printer will be turned OFF. This is very useful when using the communication channel
and you do not wish to have the terminal print a copy of the information being transmitted.

3.2.3.3 Edit Function Keys. The EDIT mode allows you to modify the contents of an existing file in the
memory. The EDIT mode is a very powerful tool that will allow you to delete a character or a large
string of characters, a line of text or several lines. When characters or lines are deleted, the EDIT mode
will move up the remaining text to fill the space created by the deleted text. If material must be inserted,
there is an INSERT function that allows text to be inserted. The INDEX function of the EDIT mode
allows you to move through a file in either direction. The EDIT mode can search a file for a word or
group of words that you request. In addition there is a TOP function that allows the access of the first
line of a file. The PRINT function prints a file that you are editing. As you can see, the EDIT mode has
many functions that allow you to easily modify the contents of a file. This modification may be in the
form of updating material, correcting errors or entering new material into an existing file. The
functions available in the EDIT mode are:

F1 — INDEX
The current record pointer (the record that is being looked at) is moved forward or backward relative
to the current record. The INDEX function is indicated by the INDEX prompt symbol <" .

F2 — FIND

The record within a file containing a word or a group of words (called a character string) up to 15
characters (30 characters in a *B terminal) that you define will be located. The FIND function is
indicated by the prompt symbol & .

F3 — TOP
The current record pointer is returned to the first record of text in the file.

F4 — PRINT .
The contents of the file being edited will be printed.

F5 — DELETE LINE(S)
One or more lines of text can be deleted from the file being edited. It isindicated by the DELETE LINE
prompt symbol :

F6 — DELETE CHARACTER(S)

The ability to eliminate characters from a text one at a time is provided. It uses the DELETE
CHARACTER symbol
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F7 — INSERT

The ability to insert small or large quantities of text (if there is enough room) into the file being edited is
provided. The INSERT function has two symbols,an OPEN INSERT symbol &@ toindicate where
the insertion will begin and a CLOSE INSERT symbol to indicate where the insertion will end.

F8 — STOP
The terminal will leave the EDIT mode and return to the INTERACTIVE-ASR mode.

3.2.4 COMMANDS. As stated previously, there are 13 different commands (14 in *B terminal) that
can be used with the terminal. To use these commands the terminal must be in the COMMAND mode.
When the command and its parameters have been typed in, the SKIP key will cause the terminal to
execute the command. The parameters are simply the information required by the terminal to execute
the command. A description of each command follows:

CATALOG — To list all files that currently exist in memory and all of the pertinent information
associated with each file. The amount of file space available for use and the record and playback file are
also listed.

CHANGE — To change a terminal configuration parameter.

COPY — To copy data from one file to another file, to the printer, or to copy data from the keyboard
to a file.

CREATE — To allocute memory for a data file. To assign a file name. To specify a format (LINE or
CONTINUOUS), record length and the maximum number of record that a file is to contain.

DELETE — To eliminate a file from the file catalog. The memory allotted for that file becomes
available for future use.

EDIT — To modify the contents of an existing file.

ERASE — To erase the contents of an existing file. The memory allocated for that file and the file
name remain unchanged.

FREE — To release the file protection provided by the LOCK command.
LOCK — To prevent a file from being erased, deleted or written into.

OFFLINE — To place the terminal OFF LINE for local operator use.

ONLINE — To place the terminal ON LINE for data transmission and reception through
communications channel.

RUN — (*B Only) To execute commands from a file.

e :



STATUS — To list the current status of all terminal configuration parameters.

TEST — To activate a resident test program under which the terminal will perform various self-test
tasks including a ROM check and a write/read test of memory.

UPPER NUM
3.2.5 UPPER CASE LOCK KEY AND NUMERIC LOCK SWITCH. Lock The

UPPER CASE lock key is very similar to the shift lock on a standard typewriter with one exception.
When the terminal is in upper case lock, it still requires the use of the shift key to print shifted, non-
alphabetic characters. For example, even with upper case lock on, the shift key is still required to print
the percent, % symbol. The UPPER CASE lock key will remain on until it is depressed again.

The NUM LOCK switch located to the right of the space bar, activates the numeric pad (indicated by
the small white numbers against the dark background). When the NUM LOCK switch s on (indicated
by the red indicator next to it) the rest of the keyboard is inoperative with the exception of those
functions shown in Appendix A. Notice that the number zero for the pad is the space bar.

3.2.6 CHARACTER AND FIELD KEYS. Both the character and field keys are active
when in either EDIT mode, COMMAND mode or when ASR RECORD ON (OFF LINE) is active.

The character key will cause the printhead to move either backward or forward one character space ata
time. If the key is held down longer than one-half second, repeated operation will occur. To make the
printhead backspace, simply depress the CHAR key. To make it go forward depress the SHIFT key
and the CHAR key. The first time the CHAR is used, the printer will do a linefeed and one backspace
each subsequent depression will cause a backspace until another key is depressed. If in the
COMMAND mode or recording into a file, the CHAR key allows use of the character overstrike, that
is, when the printhead is located under a character in a record depressing any character key will cause
that character to replace the original character in that location. Using the CHAR forward function will
cause the current record in the RECORD file to be printed one character at a time. The same is true if it
is in the EDIT mode.

Depressing the field key will cause a line feed and the printhead to move to the beginning of the record.
Depressing the SHIFT and FIELD keys will cause characters at the right of the printhead to be
printed, stopping the printhead to the right of the last character in the record.

3.2.7 SKIP AND ENTER KEYS. @ The SKIP key acts as the CARRIAGE
RETURN does on a standard typewriter. When storing data in memory, the SKIP key creates an End-
Of-Line (EOL) symbol when it is depressed.

The ENTER key acts asa PLAYBACK ON function in ASR mode. When editing a file, the ENTER
key will cause editing to terminate on the current record.

o
3.2.8 PAPER ADVANCE, LINE FEED AND CARRIAGE RETURN KEYS. @
The PAPER ADV key will advance the paper one line each time it is depressed. If it is depressed
and held it will cause the paper to advance continuously until it is released. This key does not generatea
code that can be stored in memory.



The Line Feed (LF) key will cause the paper to advance one line. This key generates a code that can be
stored in memory. The Carriage Return (CR) key will cause the terminal to perform a carriage return.
This key gencrates a code that can be stored in memory.

3.2.9 CONTROL AND ESCAPE KEYS. @ The CTRL key is used in conjunction with
other certain keys to generate control functions used during communications.

The ESC key is used to generate the ESC code also used during communications.

- 3.2.10 PROGRAMMABLE KEY. This key is labeled KEY and it will print the character that
the operator has programmed it to print. The character definition for the KEY is changed by a simple
command entered through the keyboard.

COMMAND QO RECORDQ
3.2.11 INDICATORS. riavsackO comm O onuneO  There are six indicators located on the

lower right side of the keyboard. They indicate the following, when lit:

COMMAND — The terminal is in the COMMAND mode of operation.

PLAYBACK — The PLAYBACK file is on and outputting its contents.

RECORD — The RECORD file is in the record mode and accepting data.

COMM — If the acoustic coupler (Model 765) is selected as the communications channel, this
indicates that the coupler detects a carrier signal. With the EIA channel selected, this indicates a Data
Set Ready condition.

ON LINE — The terminal is on line.

NUM LOCK — Located next to the rocker switch NUM LOCK; indicates that the numeric keypad is
active.

3.3 TERMINAL OPERATION.

The following paragraphs contain a number of exercises that will allow you to exercise the capabilities
of the terminal. Prior to the exercises, a brief description of off line operation, the terminal memory
system and error codes is given.

The exercises are structured in the following format:

A brief explanation of the exercise to be performed.

The steps to be performed. These will be in upper case letters. When something is to be typed into
the terminal it will be shown in bold letters.

A discussion of what response that can be expected from the terminal as well as explanation of the
responses. These will be set in normal case text following most exercise steps.
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General rules. These will be set apart from the exercise and give general guidelines for operation
of a particular mode or function.
NOTE
These are examples of exercise formats and are not complete exercises and therefore should not
be attempted.

Example 1:

TYPE IN THE WORDSTATUS AND DEPRESS THE SKIP KEY. The terminal will print out
the current terminal parameters.

In this example you are asked to type a word indicated by the bold face type which is STATUS.

Example 2:

TYPE IN CREATE MYFILE L 4 80 AND DEPRESS THE SKIP KEY. The terminal will
respond by printing a DONE message.

In this example a group of words is requested. Unless otherwise noted it makes no difference if it is
upper or lower case. The spaces between the words must be included or the terminal will respond
with an error code.

3.3.1 SWITCHING THE TERMINAL TO OFF LINE. When the terminal is in the off line mode of
operation, it cannot communicate with any external equipment that may be connected to it. In

addition, the terminal cannot accept any communications from external equipment when in the off line
mode.

In the following exercises in this section the off line mode is used to prevent accidental transmission of
data in case the terminal you are working with is connected to an existing data communications
network. Perform the following steps to ensure that the terminal is ready to perform the exercises.

I.  Check to see if the terminal is on line or off line. To do this, look at the indicator marked on
line in the lower right side of the keyboard. If the indicator is lit, the terminal is ON LINE. If
the indicator is not lit, then the terminal is already in an off line mode and you may proceed
on to the next topic.

2. Depress the orange CMD (command) key in the upper right side of the keyboard. The
terminal will respond by performing a line feed and a carriage return, that is, the paper will
advance one line (line feed) and the printhead will slew over to the left margin (carriage
return). The printhead will print a command symbol b' , the COMMAND indicatorin
the lower right side of the keyboard will be lit and an audible beep will be heard. You are now
in the COMMAND mode and can switch the terminal off line.

3. Type in the word off line and then depress the orange SKIP near the middle right side of the
keyboard. The terminal will respond by doing a carriage returnand a line feed. The message
DONE will be printed. Notice that the ON LINE indicator is now extinguished.



4. To switch the terminal back to the on line mode, simply repeat steps 1 through 3 and
-~ substitute the word on line in place of off line in step 3.

NOTE

With the terminal off line it is now possible to operate the terminal
without any chance of accidentally transmitting data over a data
communications network.

3.3.2 USING THE TERMINAL MEMORY SYSTEM. One of the features of the terminal is the
ability to record and playback information in the terminal memory. This feature that allows you to
type in all of your information and review as well as correct it before it is transmitted to data processing
equipment.

To store information (data) in memory, it is first necessary to establish an area in memory where the
data can be stored. The memory uses a system of files to organize the storage of information. The files
that are used in memory are created by the operator. Each file has four factors that must be specified by
the operator when the file is created. They are FILE NAME, FILE FORMAT, FILE SIZE, and
RECORD SIZE. The following describes each area:

e FILE NAME. — Each file in memory has its own name. This name is used to make all future
references to the file. The name of a file in memory must contain at least one letter and no
more than six letters or numbers and the file name must begin with a letter.

e FILE FORMAT. — The format of the file determines how the terminal will fill up the file
with the information that is entered. The two formats are: LINE and CONTINUOUS. Each
has its own advantages and disadvantages. Briefly, the LINE format tells the terminal to fill
up the file exactly as you type in the information. This is very direct and easy to edit later on,
but is an inefficient use of memory. The CONTINUOUS format completely fills up each line
(record) in a file, but is more difficult to edit. The format of the file is designated by the use of
the letter C or L when the file is created.

e  FILE SIZE. — This, simply is how big the file will be. The size of the file is measured in lines
(records) of text.

e RECORDSIZE. — This termis a measure of how many characters will be contained in each
record or line of text. The maximum record size is 80 characters.

3.3.3 ERROR CODES. Sometimes while doing these exercises mistakes are made, the terminal will
inform you of these errors by printing out an error code. An error code is a two digit number that is
preceded and followed by three asterisks #+# ;77 +++ . When the terminal prints out an error
code, you recheck your work to see if any obvious errors have been made. If you cannot determine
where the error lies, look in Appendix E at the list of error codes and see what error has been detected
by the terminal. For some errors, the terminal will type out a message stating the problem.
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3.3.4 EXERCISE 1. USING THE MEMORY CATALOG. The first exercise will involve the use of
the memory catalog. The catalog gives you a listing of all of the current files in memory as well as
characteristics of the files and how much of the file has been used. In addition the catalog also lists
which files have been designated as the record and playback files and also how much of memory is
available for use in creating files.

1. PLACE THE TERMINAL IN THE COMMAND MODE BY DEPRESSING THE
ORANGE CMD KEY IN THE UPPER RIGHT SIDE OF THE KEYBOARD. The
terminal will respond by printing the command prompt symbol, g , performing a
linefeed (the paper will advance one line), a carriage return (the printhead will return to the
left margin), producing an audible beep, and lighting the COMMAND indicator in the
lower right side of the keyboard.

2. TYPE IN THE COMMAND CATALOG AND DEPRESS THE SKIP KEY. The word
catalog is a command for the terminal to print out the memory catalog. The SKIP key is
used to instruct the terminal to execute the command that has been typed in. If you make a
mistake in the typing of the command message, depress the SKIP key anyway, the terminal
will print out an error code and then you can start again with step 1.

B CATRHRLOS MEMORY CRTRLOG
MHAME TY'FE MA=IMLUIM CHARS.- COMFLETE
FECORD: FRECOFRD RECORDS
TIVRS LINE.L S0 =0 45
CEMZUE  CONT.L 4 20
ORDERE CONT.L 10 t=11]
FROMFT COMT.L 15 20 .1

DATH LINE.L =
MYFILE LINE

CARRE COMT.L
CREDIT CONT.L

LOCRE TR R B (N I

[ RO R

N b

MEMORY RYARIL = 134
FECORD FILE: DHRTH
FLAYEBRCK FILE: DRTA

S0-CHAR LINEE

DONE

Examine-the catalog that has been printed. The example shown may not be representative of the
catalog in your terminal. If a CATALOG EMPTY message is printed than proceed to the next
exercise. The catalog is divided into eight areas. There is a listing of file names under the NAME
column. The format of the file is listed to the right under the TYPE column. The letter L after the
format indicates that the file is locked. Locked files will be discussed in exercise 2.
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The maximum number of records that the file can contain is listed under the MAXIMUM RECORDS
column. The maximum number of characters that each record can contain is in the
CHARS/RECORD column. The number of records in a file that have already been filled is listed
under the COMPLETE RECORDS column. Another value is the amunt of memory that is available
for use in the creation of files. This figure represents the number of 80 character records that have not
been committed to files. It does not include the number of file records that have not been filled. The
record file and playback file listing tells which file has been designated as the record and playback files.

In the next exercise you will be shown a way to correct keyboard errors. Before proceeding with the
next exercise check your catalog listing and see if there is a file in memory with a name of MYFILE or
COPY2. Both of these files are going to be used with the exercises in this section. If either or both of
these files exist, it will be necessary to delete them before the next exercise can be accomplished. This is
because there cannot be two files with the same name. If you do not wish to delete the existing files, it is
possible to do the following exercise by using the same file name but in a different case. For example,
MYFILE, Myfile, and myfile are three different file names.

3.3.5 EXERCISE 2. CREATING A FILE. Before information (data) can be stored in memory there
must be a file to store it in. This exercise will show you how to create a file and at the same time,
demonstrate some error correcting techniques.

1. ENTER THE COMMAND MODE BY DEPRESSING THE CMD KEY.

2. TYPEIN THE WORD CREATES AND STRIKE THE SPACE BAR. Ifanerroris made
in the command word format, there is a way to correct the error before the SKIP key is
depressed. To demonstrate this feature, the command word CREATES is incorrect, the
correct command is CREATE. To correct this command with the CHAR key, proceed with
step 3.

CORRECTING AN ERROR

3. DEPRESS THE CHAR KEY ONE TIME. The terminal will respond by backspacing the
printhead one space.

4. DEPRESS THE CHAR KEY AGAIN. This time the terminal will respond by performinga
linefeed and a backspace. The reason the terminal did not do a linefeed the first time the key
was depressed is because the CHAR function detected the last character was a space (a non-
printable character). The CHAR will not linefeed until it reaches a printable character. The
printhead should now have its printing element (located in the extreme upper left corner of
the printhead) under the letter S of the word CREATES. To delete the S, simply strike the
space bar one time. This will replace the letter S with a space. Even though the letter S is still
visible on the paper, it has been eliminated in the record. If an error had been made earlierin
the text, you would have moved the printhead back to the point where the error was made
and correct the mistake before using character overstrike (typing in the new character). Itisa
good point to remember that the remainder of the record (line) to the right of the printhead
must now be retyped.
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5. TYPE IN THE WORD MYFILE AND STRIKE THE SPACE BAR. This is to be the
name of the file that is being created. The word MYFILE is not on the same line as
CREATES. This is because of the previous correction and it has no effect on the file creation
message.

6. TYPEIN THE LETTER L AND STRIKE THE SPACE BAR. The letter L instructs the
terminal that the file will be in the LINE format. If the file was to be in the CONTINUOUS
format, a C would have been entered in place of the L.

7. TYPEIN THE NUMBER 4 AND STRIKE THE SPACE BAR. This number means that
the file will be limited to four records (lines) of data.

8. TYPEIN THE NUMBER 80. This last figure instructs the terminal that each record will be
able to contain a maximum of 80 characters.

9. DEPRESS THE SKIP KEY. This instructs the terminal to execute the command that has
been typed in. When the terminal has completed the creation of the file, it will type out the
message DONE.

You have now created a LINE formatted file by the name of MYFILE. The file can contain a
maximum of four records of 80 characters each. Next, you will change the record file to MYFILE so
that data can be recorded into it.
3.3.6 EXERCISE 3. CHANGE THE RECORD FILE. Proceed as follows:
I. ENTER THE COMMAND MODE.
2. TYPE IN THE WORD CHANGE AND STRIKE THE SPACE BAR. The command
word CHANGE instructs the terminal that the function described in the next word is to be

changed.

3. TYPEIN THE WORD RECORD AND STRIKE THE SPACE BAR. This specifies that
the RECORD file is to be changed.

4. TYPE IN THE WORD TO AND STRIKE THE SPACE BAR.

5. TYPE IN THE WORD MYFILE. The last word specifies that the RECORD file is to be
changed to MYFILE. This completes the CHANGE format required which is: CHANGE
RECORD TO (FILE NAME).

6. DEPRESS THE SKIP KEY.
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3.3.7 EXERCISE 4. CHANGE THE PLAYBACK FILE. Proceed as follows:

,/\‘,
1. ENTER THE COMMAND MODE. g
2. TYPEIN CHANGE PLAYBACK TO MYFILE. This is the same as the previous exercise.
3. DEPRESS THE SKIP KEY. This will cause the terminal to execute the command.
Now you have created a file, and changed the record and playback files to the newly created file. To
verify that the files have been changed, use the CATALOG command and check the catalog listing.
You will be using both the record and playback files in the following exercises.
3.3.8 EXERCISE 5. STORING DATA IN A FILE. Data can be stored in a file that has been
designated as a record file by using the ASR function keys. The terminal functions are listed by their
number, that is a function produced by depressing the FCTN key and the number key at the same time.
F2 (RECORD ON) is produced by depressing the FCTN key at the same time you depress the number
2 key.
1. DEPRESS F6 (REWIND RECORD). This function ensures that the record file is at the
beginning record.
2. DEPRESS F2 (RECORD ON). The terminal will respond by lighting the RECORD
indicator in the lower right side of the keyboard. The terminal will now storeinto MYFILE
whatever is typed on the keyboard. The data will be entered one record at a time until the 7
SKIP key is depressed to indicate the end of a line. Then the text can be corrected using the e
CHAR and FIELD keys.
3. TYPEINTHE FOLLOWING TEXT USING THE SKIP KEY FOR A LINEFEED AND
CARRIAGE RETURN:
THIZ 1= A VERY SHORT =TORY.
IT oMLY COMSISTS OF FOUR LIMES.
THI= LIME 1= TO EE DELETED.
THIZ 1= THE WERY LAST LIHE.
NOTE
When the SKIP key is depressed after the last record is typed, the
terminal will respond by printing an error code.
e D eee (%A
FT e 77 eee (¥B)
Observe that the RECORD indicator is extinguished. The error code
tells you that there is no more room in the file. When the SKIP key was
depressed the terminal tried to go to the next line of the file, however
e
‘\;/
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there was none, so the error code was printed and the RECORD
function was terminated. The normal method of terminating a
RECORD ON function is to use the F4 (RECORD OFF) function
which would have switched off the record indicator without printing
out the error code. '

The four lines of text that were typed in the previous exercise are now stored in memory. They will
remain in memory until you remove or alter them. Even if the terminal is switched off, the data will

remain.

3.3.9 EXERCISE 6. PLAYBACK OF A FILE. Now you will use the designated playback file to verify
that the text you typed is stored in MYFILE.

1.

SWITCH THE TERMINAL OFF. WAITONESECOND THEN SWITCH IT BACK ON
AGAIN. As you proceed through the remainder of this exercise you will be able to verify
that removing the power did not affect any of the files and settings (parameters) of the
terminal.

DEPRESS F5 (REWIND PLAYBACK). This function will return the playback file pointer
to the beginning of the file.

DEPRESS F1 (PLAYBACK ON). This function will cause the contents of the playback file,
which in the case of this exercise is MYFILE, to be printed on the terminal printer.

DEPRESS 1 (PLAYBACK ON) AGAIN. This time the contents will not be printed. This
is because the file pointer is at the end of the file. To be able to print the contents again the file
woud have to be rewound with the F5 function (REWIND PLAYBACK).

DEPRESS F8 (PLAYBACK REV) THREE TIMES. This will cause the playback file to go
back three records (lines).

DEPRESS FI (PLAYBACK ON). The printer will now print the contents of MYFILE
starting with the second line of the text.

Now that you have created a file and recorded data in it, the next step will be to edit the data that is in
the file. The following exercise will use all of the editing commands to change the data that has been
stored in the file.

3.3.10 EXERCISE 7. EDITING A FILE. Proceed as follows:

1.

PU‘T THE TERMINAL IN THE COMMAND MODE BY DEPRESSING THE CMD
KEY.
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TYPE IN EDIT MYFILE AND DEPRESS THE SKIP KEY. The terminal will respond by
typing the index symbol =P below the command. The terminal is now in the edit mode
and the function keys are now defined by the upper level of the decal.

DEPRESS F4 (PRINT). The contents of the file being edited will be printed. There will be
an ETX printed at the end of the text to indicate that the end of the text has been reached.

DEPRESS F3 (TOP). This function is similar to the rewind playback function in the ASR
mode. It will cause the record pointer to return to the starting record.

DEPRESS F2 (FIND). The terminal will respond by printing the FIND prompt symbol
<+ . The FIND function allows you to define a string (group) of characters (up to a
maximum of 15 for *A and 30 for *B) for the terminal to locate.

NOTE

Remember that the FIND function searches from the current record
+1 to the end of the file. It will not search from the starting record to the
current record so it is a good practice to return the file to the starting
record before using the FIND function.

TYPE IN FOUR AND DEPRESS THE SKIP KEY. The terminal will indicate that it is
searching for the defined word (FOUR) by printing the FIND prompt symbol after the
defined character string. The second line of the text was printed because the word FOUR
was found in it.

B EDIT MYFILE

.’
THIZ 1=z A ERY STHORT =TOPY.
IT onuy CcoMEZI=T= OF FOUR LINES=S.

THIZ LIME IS TO EE LELETED.
THIZ 1= THE WERY LAST LINE.

ETH

+»

THIZ 1= A VERY THORT =TORY.
 FOUR

[T onew coMs1=TS OF FOUR LIMEE.

NOTE

If you make an error while entering your character string, you can
make corrections by using the CHAR or FIELD key before the SKIP
key is depressed.
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11.

12.

DEPRESS AND HOLD THE CHAR KEY UNTIL THE PRINTING ELEMENT (upper
left corner of the printhead) IS UNDER THE “F” OF THE WORD “FOUR™.

NOTE

If the CH_—Z\R key is depressed for longer than [/2 second, it
automatically repeats until released. The other keys that operate in the
same manner are: Space, Underscore, Minus, Period, and- Asterisk.

TYPE THE WORDS THREE LINES AND DEPRESS THE SKIP KEY. You are using
the character overstrike feature to change the word “FOUR LINES.”to “THREE LINES.”
Depressing the SKIP key instructs the terminal to enter the line as corrected into memory
and to print the next line (record).

DEPRESS F5 (DELETE LINE). The terminal will respond by printinga DELETE LINE
prompt symbol . By using this function you are requesting that the current record be
deleted from the file.

TYPEIN THE NUMBER 1 AND DEPRESS THE SKIP KEY. The number indicates how
many lines are to be deleted, beginning with the current record. Since the number entered
was a 1, only the current record will be deleted. After the specified number of lines have been
deleted, all the records after the last deleted record are then moved to fill up the space. After
the deletion has been completed, the terminal will print the new current record.

NOTE

The number of lines to be deleted can be corrected using the C@R key
before the SKIP key is depressed.

Entering a zero or no number at all will terminate the function and the
current record will be printed and be available for editing.
H
IT oMLY CONSISTS OF FOUR LIMES.
' THREE LIMNE=.

THI= LIME IS TO EE DELETED.

Z1

THIZ 1S THE WERY LAST LIMNE.

USE THE CHAR KEY TO POSITION THE PRINTING ELEMENT UNDER THE
LETTER “V” OF THE WORD “VERY"”.

DEPRESS F6 (DELETE CHARACTER) 5 TIMES. You can simply hold the FCTN key
depressed and a delete character symbol ':E is printed each time the number 6 key is

depressed. This symbol indicates that the character above it has been deleted. There are five
deletions required for the four letters of the word “VERY” and the space following it.



A few points about the CIiZ\R and FIELD keys are worth considering at this point. ey

13.

14.

15.

16.

17.

18.

e The CI-I:AR and FIE_LD keys are active when the terminal is in EDIT mode, the
COMMAND mode, or when the RECORD ON function is active and the terminal is
off line.

e The CI_{:_'_\R key will cause a backspace to the last printed character the first time it is
depressed. Additional depressions or holding the key down will resultin a line feed and
continuing backspacing.

e The FIE_LD key will cause a linefeed and the printhead will return to the beginning of
the record.

e  The CHAR key (CHAR and SHIFT key) will cause the printhead to print the contents
of the current record one character at a time. When the printhead has reached the end
of the data in a record it will stop and depressing the CHAR key will cause an audible
beep with no action taken.

e  The FIELD key (FIELD and SHIFT key), will cause the printhead to print the
remainder of the contents of the current record.

DEPRESS THE FIELD KEY. The terminal will linefeed, printout the corrected record and
the printhead will remain at the end of the text. -

\\v\\‘//‘
DEPRESS THE CHAR KEY ONCE. This will place the printing element under the period
of the text.

STRIKE THE SPACE BAR (to strikeover the period) AND TYPE IN OF THE STORY.
The record will now contain the phrase that you have just entered.

DEPRESS THE SKIP KEY. This will instruct the terminal that you have completed your
editing of the record. The terminal will print ETX to indicate that the next record is the end
of the text. The INDEX prompt symbol will be printed below the ETX message.

¥ LAZST LIME.
#

THIZ I= THE LAST LIME.
OF THE =TORY.
ET:

TYPE IN A -1 AND DEPRESS THE SKIP KEY. The -1 instructs the terminal that you
require the record before the current record.

DEPRESS THE FIELD KEY. This will cause the printer to linefeed and move the
printhead under the first character in the record. '
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19.

20.

21.

22.

23.

24.

DEPRESS THE CHAR (CHAR AND SHIFT) KEY THREE TIMES. This will move the
printhead forward. Notice that as the printhead moves forward it prints the contents of the
record one character at a time, each time the CHAR key is depressed.

DEPRESS F6 (DELETE CHARACTER) FIVE TIMES. This will delete the word
“ONLY” and space following.

DEPRESS THE CHAR KEY. The terminal will print the corrected record and position the
printing element under the first letter of the word CONSISTS.

NOTE

When using the DELETE character function followed by the CHAR
or FIELD keys it should be understood that the following rules apply:

If the CHAR key is used, the printhead will return to the first character
after the deletion.

If the CHAR key is used, the printhead will return to the last character
before the deletion.

If the FIELD key is used, the printhead will return to the end of the
text.

If the FIELD key is used, the printhead will return to the beginning of
the record.

In all cases the record will be reprinted.

USING THE CHAR KEY MOVE THE PRINTHEAD UNDER THE SPACE BEFORE
THE FIRST LETTER OF THE WORD “THREE™.

DEPRESS F7 (INSERT). The terminal will print the open insert prompt symbol &3

STRIKE THE SPACE BAR AND THEN TYPE IN THE WORD ONLY.

ETx

+ -1

IT gLy COMSISTS OF THREE LIMES.
It #

IT caonz1=7T= OF THREE LIMES=.

CAMEIZTE OF9
anL



25. DEPRESS F3 (TOP). This will terminate the insertion and cause the close insert smbol <
to be prmted indicating the location where the insertion ended. =

NOTE
Using any function except F6 or F7 will terminate the insert function.

26. DEPRESS F4 (PRINT). The edited text will now be printed.

27. DEPRESS F8 (STOP). The terminal will terminate the EDIT mode and enter the ASR
mode.

oMLY

& THREE LINES.
THI= 12 A YERY =HOPRT STORY.
IT conz1=Ts OF aMLy THREE LINES.
THIS IS THE LAST LINE OF THE STORY.
ETH
EY
DONHE

Many times it is necessary to copy data from a file to the printer, to copy data from a file to another file,

or to store data into a file directly from the keyboard. The COPY command will let you copy data from
the keyboard into a file, even if that file is not the record file. The contents of a file can be printed out on S
the terminal printer using the COPY command. The contents of a file can be copied into another file by

use of the COPY command. This is an advantage because the files do not have to be in the same format.

This allows you to create and edit a file in the LINE format and copy it into another file in the
CONTINUOUS format. The following exercise will help you to become familiar with the many uses of

this command.

3.3.11 EXERCISE 8. COPY FROM FILE TO FILE. To copy,datainto another file, it is necessary to
first create another file that the data can be copied into.

1. ENTER THE COMMAND MODE.

2. TYPEIN CREATE COPY2 C480 AND DEPRESS THE SKIP KEY. This command will
produce a file in the continuous format that has the capacity of four records with each record
being 80 characters in length.

3. ENTER THE COMMAND MODE.

4. TYPEIN COPY MYFILE TO COPY2 AND DEPRESS THE SKIP KEY. This will cause
the terminal to take the contents of MYFILE and copy it into the file labeled COPY2. The
data stored in MYFILE remains unchanged

\{
S

e
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10.

ENTER THE COMMAND MODE.

TYPE IN CATALOG. The catalog will show that the COPY?2 file has had data copied into
it. Because of the difference in formats there will be one less complete record in the COPY2
file that is used in MYFILE. This is because the continuous format of the COPY2 file makes
more efficient use of memory.

ENTER THE COMMAND MODE.

TYPE IN COPY COPY2 TO PRINTER AND DEPRESS THE SKIP KEY. This will
verify that the contents of MYFILE were copied into the COPY?2 file. Notice that the
contents were printed even though the COPY2 is not the playback file. This is because the
copy command will print the contents of any file in memory.

ENTER THE COMMAND MODE.

TYPE IN COPY MYFILE TO PRINTER AND DEPRESS THE SKIP KEY. The
contents of MYFILE will be printed showing the copy command does not alter the contents
of files that are copied.

3.3.12 EXERCISE 9. COMPARING CONTINUOUS FILES AND LINE FILES. This brief
exercise will show the major differences between data stored in the continuous and line formats when
printed in the edit mode of operation.

1.

ENTER THE COMMAND MODE.
TYPE IN EDIT COPY2 AND DEPRESS THE SKIP KEY.

DEPRESS F4 (PRINT). Notice that most of the text fits on one line and part of another
line, instead of three separate lines. To assist you in editing continuous formatted files the
end of each line of text is indicated by the End-Of-Line symbol . This EOL symbol is
generated each time the SKIP key is depressed. This character is only printed as an aid while
the terminal is in the edit mode. In exercise 8 you observed that when the continuous file is
printed that it looks identical to the original line formatted MYFILE. A good reminder is
that both types of file formats appear identical when they are printed in the ASR mode or
transmitted over the communications channel. The only time that the format shown in this
exercise is seen is when the file is being edited.

3.3.13 EXERCISE 10. AN ALTERNATE METHOD OF STORING DATA IN A FILE. Up to this
point, when data was to be stored in a file it was necessary to use the record file and the ASR RECORD
ON function. The copy command will allow you to store data directly from the keyboard into a file

without a record file. The following exercise will show you the way to store and playback data from
MYFILE using the COPY command.

1.

ENTER THE COMMAND MODE.
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TYPE IN COPY KEY TO MYFILE AND DEPRESS THE SKIP KEY. This command
instructs the terminal to store data that is entered from the keyboard into the file labeled
MYFILE. The terminal will respond by leavingthe COMMAND indicator lit, performinga
linefeed and carriage return. The file will be erased and anything that is now typed on the
keybord will be entered into MYFILE.

TYPE IN YOUR NAME AND ADDRESS, USE THE SKIP KEY AS A CARRIAGE
RETURN AND TYPE IN YOUR COMPANY NAME AND ADDRESS ON THE
SECOND LINE.

DEPRESS THE SKIP KEY (to return to the beginning of the next line) AND DEPRESS
THE ENTER KEY.

TYPE IN COPY MYFILE TO PRINTER. The text that you entered in step 3 is now being
printed. You will notice that with the COPY command it is not necessary to rewind the file
before record or playback because the COPY command does it automatically. It should also

be understood that the use of the COPY command does not allow you to start recording’

data in a file at any other record other than the first record of the file unless an END
parameter is used with the command. The parameter will be discussed in a following
paragraph.

3.3.14 EXERCISE 11. LOCKING, FREEING, ERASING AND DELETING FILES. After a file
has been used to store data, it may become necessary to remove the data from the file so that more data
can be stored in it. The terminal can remove the contents of a file without altering the file itself by using
an ERASE command. The file can be eliminated by the use of a DELETE command which will remove
the file and any data that is stored in it. To prevent the accidental erasure or deletion of a file thereisa
LOCK command that will prevent a designated file from being erased, edited, or deleted. The
command that releases a file from being locked is the FREE command. This exercise will help you to
become better acquainted with these functions. ‘

1.

ENTER THE COMMAND MODE.

TYPE ERASE MYFILE AND DEPRESS THE SKIP KEY. This will instruct the terminal
to erase the data stored in MYFILE. You can use the CATALOG command to verify that
MYFILE no longer contains any complete records.

ENTER THE COMMAND MODE.

TYPE IN DELETE MYFILE AND DEPRESS THE SKIP KEY. The terminal will delete

" MYFILE from the memory catalog.

ENTER THE COMMAND MODE.

TYPE IN LOCK COPY2 AND DEPRESS THE SKIP KEY. The terminal will lock the file
labeled COPY2. To verify this, use the CATALOG command, and the COPY2 file will have

the letter L printed after its format. Also notice that the previously deleted MYFILE no
longer exists.
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7. TYPE THE COMMAND MODE.
8. TYPEINDELETE COPY2 AND DEPRESS THE SKIP KEY. The terminal will respond
by printing error code +++ =3 +++ (attemptingto writeina locked file)and no action

will be taken.

An attempt to EDIT or ERASE the locked file will produce the same error response from
the terminal.

9. ENTER THE COMMAND MODE.

10. TYPE IN FREE COPY2 AND DEPRESS THE SKIP KEY. The COPY?2 file is now
unlocked and can be edited, erased or edited.

You have now performed the basic off line operations of the terminal.
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3.4 TERMINAL COMMUNICATIONS.

The communications system of the terminal allows exchange of data with a large variety of data
.communications equipment. The following paragraphs provide information needed by the operator to
use the terminal with other communication equipment. Technical information and specifications
necessary to interface the terminal with remote equipment are also given.

In its broadest sense, a memory data terminal is any device, connected to a communications network,
which can store, transmit, receive and playback data. The Model 763 and 765 terminals are
typewriters, further defined as Automatic Send-Receive (ASR) data terminals that have the ability to
store the data that is typed in them and to transmit the data over a communications network. They can
also receive and store information that is received from a communications network.

The difference between an ASR memory data terminal and a standard typewriter is the ability of the
memory data terminal to generate codes from the keyboard. These codes can be stored, played back or
printed by the terminal printer and/ or transmitted to another device (data terminal, computer, etc.).
The ASR also receives, stores, and/ or prints the codes received from a device connected to it. The code
system used by both Model 763 and 765 is the ASCII code system.

How are these digital signals passed from one device to another? If the distance between the two units is
not too great (50 feet is usually the limit), the units can be hooked directly to each other by cables.
When they are hooked up in this fashion the unit is said to be hardwired to the other unit.

For longer distances the use of cables becomes impractical and a method of using telephone lines
becomes necessary. A device that converts the digital output of the terminal so that it is compatible
with the phone lines is called a modem. The modem can be external to the terminal or built into the
terminal. The Model 763 has an optional built-in modem available. When a modem is used, it is
necessary to use a modem on both ends of the telephone lines. There are several types of modems
available on the commercial market and it is very important that the same types of modems are used. If
the modem is external to the terminal, then the modem is hardwired to the terminal and the modem is
also hardwired to the telephones lines but, the terminal or modem is not considered as being hardwired
to the remote device since a telephone line separates them.

The use of a modem still requires special phone devices that work with the modem. These devices
would be impractical if you wished to travel with the terminal so there is a third way to communicate
with a remote device. The Model 765 has a built-in acoustic coupler that uses the handset of an
ordinary telephone. The terminal converts the digital signals into tones. These tones travel over the
telephone lines to a device that converts the tones back into digital signals that can be used by a remote
device. The acoustic coupler contains a modem and is built into the rear deck of the Model 765.

The Model 763 is capable of operating in several communications configurations, each of which is
described in this manual. The primary use of the 763 is in hardwired and external modem
configurations. The Model 765 is also capable of several communication configurations but the
primary use is as a portable memory terminal using its built-in acoustic coupler as the means of
communications. ‘
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Both Model 763 and 765 terminals have a revolutionary memory system. The memory in the terminal
can store up to 20,000 characters in the standard configuration and can be expanded to 80,000
characters. This means that it is possible to type, correct and store all of the information before you
transmit it to a remote device instead of transmitting data at the speed that you type, errors and all. It
can also store data received from a remote device.

Communication procedures will differ from one installation to the next, the following topic is limited
to the location nd operation of the different communications functions. It will not show a specific
sequence of operation to make the terminal exchange data with a remote device. This is because the
procedures are determined by the type of equipment the terminal is connected to as well as the remote
device it is communicating with.

The terminal parameters (constants or values) of the terminal can be easily and quickly changed to
meet a variety of communication requirements. Parameter selection is made by the use of the STATUS
and CHANGE commands. The STATUS command will cause the terminal to print a listing of the
current parameters of the terminal. The CHANGE command allows you to change any of these
parameters.

3.4.1 TERMINAL STATUS. When the terminal is in the COMMAND mode and the word STATUS
is typed in and the SKIP key is depressed, the terminal will print out a status listing. This listing, as
shown below, will provide you with the current status of the terminal parameters.

5 STRTUZ

LINME MOLDE: INTERMAL.- =00 EBAUD- EVEM FARITY. HALF DUFLEX.-

OFTIOME 0OrM: EDC.-

OFTIOMZ OFF: FCHECK - REMPRT- AUTOREM- EOTDIZ- BUFFER. DCZ. OC1.2 DC2. 4+
HEM: ~

RECORD FILE:
FLAYERCEK FILE:
TEAMEMIT EOL: CRLF
FRECEIWE EOL: CRLF
KEYS

DOHE

3.4.1.1 Line Mode. The LINE MODE listing contains four parameters. They are:

Interface — This is the selection of the communication option. The choices are INTERNAL (acoustic
coupler, originate modem or 20 ma. dc current loop) or EIA (external) interface.

Speed — This parameter determines the speed the terminal will use to communicate with another
device. The speed is listed in baud rates. The selections are: 110, 200, 300, 600, 1200, 2400, 4800, 9600.
Throughput is limited to 2400 baud.

NOTE

The speed that the terminal is set to must be the same as the device it is
to communicate with.
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Parity — This determines what type of error checkingkscheme will be used (if it is enabled, see
PCHECK). The selections are EVEN, ODD and MARK.

Duplex — This determines the communication mode. The selections are: FULL (full duplex), HALF
(half duplex),and HALFRC (half duplex with reverse channel). The HALFRC can only be used witha
device connected to the EIA communication port.

3.4.1.2 Options. The STATUS printout shows two OPTION listings, OPTIONS ON and OPTIONS
OFF. The options that are listed can be switched either ON or OFF. The options are:

EDC — This sets the interactive extended line control (DC1-DC4 and Extended Line Control) ON or
OFF.

DC3 — Determines if a DC3 from the playback file will stop playback or not.

DC1.3 — Activates or de-activates DC1 and DC3 control of the PLAYBACK file from the receiverin
the interactive mode.

DC2.4 — Activates or de-activates DC2 and DC4 control of the RECORD file from the receiver in the
INTERACTIVE mode.

PCHECK — The terminal will check for parity (error detection) on received data if PCHECK function
is ON. If itis ON and a parity error occurs, a question mark will be generated in place of the characterin
error. Parity checking only occurs in EVEN or ODD but not MARK parity.

ABMPRT — This enables or disables the printing of the ABM (Answer Back Memory) sequence when
in half duplex. If ABM is secure, it will not be printed, regardless of this option.

AUTOABM — ABM auto-trigger enable. If this enable is set to ON, the terminal will automatically
transmit the ABM sequence three seconds after a call is automatically answered by the terminal (EIA
only).

EOTDIS — End of transmission disconnect enable. If this enable is ON, the terminal will monitor
received data for an End-Of-Transmission character. If one is found the terminal will disconnect the
line (EIA only).

BUFFER — If this enable is ON, the transmitter, in addition to the receiver is buffered when the
terminal is in the interactive mode, i.e., data is not transmitted until the SKIP key is depressed or the
80 (82 with *B) character has been entered. v

ABM — The Answer Back Memory (ABM) can use up to 34 ASCII characters to form the ABM
sequence. If the sequence is secure, it is not printed.

RECORD FILE — This defines which file will be used in the INTERACTIVE mode as the record file.
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PLAYBACK FILE — This defines which file will be used in the INTERACTIVE mode as the
playback file.

XMTEOL (Transmit EOL) and RCVEOL (Receive EOL) — Defines the system transmit and receive
sequences to be used when the terminal is transmitting or receive data in the INTERACTIVE ON
LINE mode.

The SKIP key acts as TRANSMIT EOL in the INTERACTIVE mode when ON LINE. The
parameters that can be used as TRANSMIT EOL are NL (New Line), CRLF (Carriage Return-Line
Feed), DC3, or a Single Character enclosed in double quotes. NL, CRLF, or a Single Character
enclosed in double quotes can be used for RECEIVE EOL. The parameters are defined as:

NL — When transmitting, a LF (Line Feed) character is sent and the printhead is placed at the
beginning of the next line. When a LF character is received, the printhead is placed at the
beginning of the next line.

CRLF — A Carriage Return-Line Feed sequence will be sent.
DC3 — PLAYBACK file will be turned off (if on)-and a DC3-nul will be sent.

Single Character — The specified character will be sent when EOL is reached. If no character has
been specified, no action will be taken.

NOTE

The end-of-file (EOL) sequence is the character set to be transmitted or
received in lieu of the end-of-line symbol used internally by the
terminal. For example: if the CRLF is selected as the end-of-line
sequence, whenever the end-of-line symbol is read from the playback
file for transmission, the symbol will be replaced with CRLF. On the
other hand, whenever a CRLF sequence is received from the
communication channel for recording, the end-of-line symbol will be
recorded instead of the CRLF.

3.4.2 TERMINAL PARAMETER MODIFICATION. An example of how to change terminal
parameters with the CHANGE command is provided in the following situation:

You have received a Model 765 terminal for use in the field. Before using the built-in acoustic coupler
you check the terminal configuration with the STATUS command. The following listing is printed.
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B ZTHRTUEZ

LIME mMODE: EIR- 1z00 EARUD- EVEN FARRITY- HALF DUFLEX-
OFTION= OH: EnCs DC=2- DC1.3- DCS.d- -

OFTION= OFF: FCHECK - AREMFRT.- AUTOREM- EOTDIZ- EBUFFER-
AEM: .

FECOFRD FILE:
FLRYERCE FILE:
TRAM=MIT EOL: CFLF
FECEIYE EOL: CRLF
KEY' 2

noME

You now notice that two of the parameters need to be changed so that the acoustic coupler can be used
for data transmission. The baud rate (speed) is set for 1200 and the maximum that can be used with an
acoustic coupler is 300. The other parameter that must be changed is INTERFACE. It must be
changed from EIA (EXTERNAL) to INTERNAL. (Refer to table 3-1, the change command entry
table).

To change the speed from 1200 baud to 300 baud you must use the CHANGE command. Place the
terminal in the COMMAND mode and type in the CHANGE format:

CHANGE [(Parameter Name)] TO [(Entry)]

To change the baud rate using this format you would refer to the change command entry table and find
the Parameter Name which, in this case, is SPEED. Since the desired rate of 300 baud is one of the
acceptable entries, the number 300 would be typed in the area reserved for parameter entry. The result
would be:

B CHAMGE =FEED TO =00

When the SKIP key is depressed, the terminal acknowledges that the parameter change is complete by
printing the word DONE.

To change the INTERFACE from EIA to INTERNAL the same format is used. Referring to table 3-1,
you would find that the parameter name is INTERFACE and the parameter entry is INTERNAL.
After entering the COMMAND mode you would type in:

B CHAMGE IMTERFACE TO IMTERMAL
After the SKIP key is depressed the terminal responds by printing the word DONE.

The STATUS command can be used to verify that the terminal parameters have been changed. Once
the terminal parameters have been changed they will remain in that state even if the power is removed.

Many of the communication procedures used with data terminal require the control characters. The
terminal has the capability to generate all of the standard ASCII control characters. The control
characters are made by using the CTRL (control) key in conjunction with the key that corresponds
with the desired function. A layout showing the control key assignments of the keyboard is shown
below.
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HERE

NUL

ESC

CTRL

DC1 ETB ENQ

EM

NAK

Sl LF KEY

JFIELD
-—

EOT

BEL

BS

LF || vr || FF { CR

SKiP

CAN

ETX

SYN

STX

CR FS

SPACE

Change Command Entry Table

Parameter Name Entry

ABMPRT ON, OFF

AUTOABM ON, OFF

EOTDIS ON, OFF

RECORD* FILENAME

PLAYBACK* FILENAME

EDC ON, OFF

KEY* A SINGLE CHARACTER ENCLOSED IN
DOUBLE QUOTATION MARKS

DC3 ON, OFF

DC1.3 ON, OFF

DC2.4 ON, OFF

BUFFER ON, OFF

XMTEOL* NL, CRLF, DC3 OR SINGLE CHARACTER
ENCLOSED IN DOUBLE QUOTATION
MARKS..

RCVEOL* NL, CRLF OR SINGLE CHARACTER
ENCLOSED IN DOUBLE QUOTATION
MARKS.

SPEED 110, 200, 300, 600, 1200, 2400, 4800**, 9600**.

PARITY EVEN, ODD, MARK

PCHECK ON, OFF

DUPLEX FULL, HALF, HALFRC

INTERFACE INTERNAL, EIA

ABM* UP TO 34 ASCII CHARACTERS ENCLOSED

IN DOUBLE QUOTES. A SINGLE IMBEDDED
DOUBLE QUOTE IS REPRESENTED BY 2
CONSECUTIVE DOUBLE QUOTES. IF AN S
FOLLOWS THE CLOSING QUOTE,
SEPARATED BY A SPACE, THE ABM WILL
BE CONSIDERED SECURE AND WILL NOT
BE PRINTED. '

*  No entry will yield no definition.
** The terminal can communicate with devices at these baud rates but actual throughput is limited to 2400 baud.
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3.4.3 MODEL 765 OPERTION WITH AN ACOUSTIC COUPLER. This paragraph describes the
operation of the Model 765 terminal with its built-in acoustic coupler. All that is required for this
operation is a standard telephone set and an electrical outlet to provide power to the terminal. Setup
the terminal as follows:

I

10.

1.

12.

Set the terminal on a table close to a standard telephone and a commercial ac power outlet.

Remove the outer cover as described in Section II.

Remove the power cord from the inside of the cover and plug the female connector into the
rear of the terminal and the male connector into an electrical outlet.

Switch the terminal power ON.

Check the ON LINE indicator in the lower right corner of the keyboard to see if itis lit. If it is
lit skip to step number 8.

If the ON LINE indicator is not lit, place the terminal in the COMMAND mode by
depressing the CMD key.

Type in the command ON LINE and depress the SKIP key. The ON LINE indicator should
now be lit.

Check the tcrminal parameters to ensure that they meet your system requirements. The
parameters can be checked by using the STATUS command described earlier in this section.
STATUS, CATALOG and other commands will not be transmitted even if the terminal is
ON LINE.

NOTE

When using the built-in acoustic coupler the terminal must be in
INTERNAL configuration and SPEED must be 300 baud or less.

If any of the parameters are incorrect, they should be changed with the CHANGE command
as described earlier in this section.

Open the paper door and check that the terminal is properly loaded with a sufficient supply
of thermal printing paper.

Pick up the telephone handset and dial the appropriate number; an audible high frequency
signal (data tone) can be heard after the call is answered.

As soon as you hear the data tone, firmly insert the telephone handset into the acoustic
coupler muff so that the cord is to the left of the terminal as shown below. The Model 765
will in turn transmit a data tone to the remote equipment.
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NOTE

It is very important to insert the handset into the muffs so that the outer
lip of each muff mates with the grooves of the handset; or until the
removable caps on the handset are completely surrounded by the inside
circumference of the muffs.

INSERT HANDSET INTO MUFFS UNTIL  —————\]
MUFF OUTER LIP ENGAGES GROOVE
OR UNTIL HANDSET EARPIECE AND

MOUTHMECE ARE COMPLETELY IN
SERTED AROUND THEIR ENTIRE CIR
CUMFERENCE.

RECEIVE
MUFF

TRANSMIT
MUFF

13.  Check that communication between your terminal and the remote equipment is in progress
by observing that the COMM indicator in the lower right corner of the keyboard remains lit.

If the COMM indicator goes out, communication has been lost and you must return to step
11.

14. Begin communication according to your system procedures.

15. When you have finished, switch the terminal OFF LINE and terminate communications
according to your system procedure; remove the telephone handset from the acoustic
coupler and replace the handset in its cradle.

3.4.4 MODEL 763 OR 765 OPERATION WITH A DATA SET. This paragraph describes how to
use either the Model 763 or 765 terminal with an external data set. There are two different EIA data set
cable assemblies that can be used with the terminal that allow the terminal to be connected to several
types of data sets. The option 103/202/212 Cable Assembly (TI Part No. 2200051) allows the terminal
to be connected with the following types of Bell System data sets: 103A, 103J, 202C, 202S, and 212A.

The 113 data set cable assembly is used to connect the terminal to a Bell System type 113A data set.
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The type of data set to be used with the terminal will determine which cable assembly to use. Both of the

cables connect to the terminal at P1 which is the bottom connector at the rear of the terminal. Setup the
terminal as follows:

1.

10.

If the terminal is not already connected to the data set, ensure that it is connectd with the
correct cable for the data set being used.

Switch ON the terminal.

After the terminal prints out a READY message, enter the COMMAND mode by using the
CMD key.

Use the STATUS command followed by the SKIP key to check the current terminal
parameters.

Ensure that the INTERFACE is EIA (external) and that the baud rate is correct for your

system application. If any of the parameters are incorrect, insert the correct parameters with
the CHANGE command.

Set the terminal to on line (if it is off line) with a CHANGE command. The COMM
indicator should be lit. ‘

Set all the controls on the external data set according to your system requirements.

For instructions on operation of the data set refer to the directions provided with the data set
being used.

When the connection is complete (the COMM indicator will be lit) you may begin
communications according to your system procedure.

NOTE

i

If the COMM indicator goes out, communication has been lost and
you must set up the data set again.

If your system requires, depress the keyboard HERE IS (this is produced by depressing the
CTRL and number 1 keys) to transmit the contents of the Answer Back Memory (ABM).

When you are finished, terminate communications according to your system procedures.

3.4.5 MODEL 763 OPERATION WITH AN INTERNAL MODEM. This paragraph describes the
operation of the Model 763 terminal with the optional internal modem. The CBS 1001 F Coupler cable
assembly (TI Part No. 2200052) must be used with the optional internal modem. This cable assembly is
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a Y-cable assembly with a male and female connector. This cable allows connection of the Model 763
to a CBS 1001F type data coupler. Setup the terminal as follows:

1.

If the terminal is not already connected to the data coupler, ensure that it is connected with
the CBS1001F Coupler cable assembly.

Switch ON the terminal.

After the terminal prints out the READY message, enter the COMMAND mode by using
the CMD key.

Use the STATUS command followed by the SKIP key to have the terminal print out its
current parameters.

Check the parameters and ensure that the INTERFACE is INTERNAL and the SPEED
does not exceed 300 baud. If any of these parameters do not meet your system requirements;

use the CHANGE command to reconfigure them.

Open the paper door and check that the terminal is properly loaded with a sufficient supply
of thermal printing paper.

If the terminal is OFF LINE, switch it to ON LINE.

Begin operation according to your system procedures. When the connection is complete the
COMM indicator will be lit.

NOTE

If the COMM indicator goes out, communications have been lost,
repeat step 8 to restore communications.

When you are finished, terminate communications according to your system procedures.

3.4.6 MODEL 763 OPERATION IN A DC CURRENT LOOP. To operate the Model 763 in a dc
current loop (20 ma.) interface, the current loop cable assembly (TI Part No. 2200053) must be used.
The terminal setup for dc current loop operation is the same for the internal modem. The operation is
determined by your system procedures.

3.4.7 INTERACTIVE ON LINE FULL DUPLEX MODE. In the full duplex, on line mode, the
terminal will process all ASCII characters received from the active communication channel.

Likewise, valid ASCII characters entered from the keyboard will be transmitted over the active
communication channel with the selected parity. The record and playback files, if defined, can be
controlled with the F1-F6 function/keys at the keyboard and the control characters (DC1-DC4) if
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Extended Device Control (EDC)is on. The following is a description of the Automatic Device Control
(ADC) functions:

DC2, F1 PLAYBACK ON — The playback file is transmitted.

EOL indicators are replaced with the system defined transmit EOL sequence (CRLF, NL, etc.)
DC2, F2 RECORD ON — Data from the communication channel is recorded. Data is scanned for the
receive EOL sequence. If found, the sequence is replaced by the EOL indicator. The record is written to
memory when an EOL is found if the file is a line formatted file. If not, the record is written when filled
or a record off function occurs.

DC3, F3 PLAYBACK OFF — The playback file is turned off.

DC4, F4 RECORD OFF — The record file is turned off.

F5 REWIND PLAYBACK — The playback file will return to the first record of’the file.

F6 REWIND RECORD — The record file will return to the first record of the file.

F7 — Forward One Record — The last current playback record will be transmitted.

F8 Reverse One Record — The playback file will return to the beginning of the current record.
F9 Printer On — The terminal printer is turned on.

FO Printer Off — The terminal printer is turned off.

During a record operation at speeds above 300 baud the printer is disabled. At speeds of 300 baud and
slower, data which is recorded will also be printed if the printer is enabled.

3.4.7.1 Parity. Parity is generated for each character transmitted based on the setting of the PARITY
value in the terminal parameters. The parity is generated even if the PARITY CHECK optionis OFF.
Parity on received data is checked only if the PARITY CHECK optionis ON and the PARITY value is
ODD or EVEN. A general rule for parity operations using phone lines is that synchronous
communications are ODD parity and asynchronous communications are EVEN parity. If the
PARITY value is set to MARK, the parity bit is always set. MARK parity is almost never used.

If the parity of a received character indicates an error and the PARITY optionis ON, a question mark
will be stored in the bubble memory in place of the characterin error. If the PARITY optionis not ON
then all of the characters will be stored in the bubble memory without any indication of errors that may
exist.

Parity is also used to check for errors of data stored in the bubble memory system. If the data being
played back out of the bubble memory system has question marksin it then it could be either indicating
parity errors in the data received or the data stored. A quick check of the bubble device will indicate
where the problem lies.
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3.4.7.2 Answer Back Memory. An ABM sequence of up to 34 characters may be defined by use of the
CHANGE command. The ABM sequence is transmitted only if the terminal is ON LINE. It is
transmitted after the ENQ control character is received or when the HERE IS key is depressed. If the
terminal is in the ON LINE half duplex, the ABM sequence is also printed unless the parameter
ABMPRT has been set to OFF or the ABM message is “secured”. If the AUTOABM parameter is
enabled, the ABM sequence will be sent three seconds after a call has been auto-answered on the EIA
interface. If the secure option is selected during ABM definition, the ABM will never be printed.

3.4.7.3 Interactive Buffered Operation. If the BUFFER option is on, the transmit buffer holds data
coming from the keyboard for up to 80 characters in length. This data is printed as it is put into the
buffer regardless of duplex selection. To initiate burst-mode transmission, the end-of-line sequence
assigned to the SKIP key on the keyboard must be entered. P@I to trans_rgission the contents of the
transmit buffer may be edited from the keyboard with the CL-I_AR or F<I§_LD keys.

3.4.8 INTERNAL INTERFACE COMMUNICATIONS

3.4.8.1 Acoustic Coupler Interface Port Operation (765 Only).If the terminal is configured to be on
line, then the ON LINE indicator on the keyboard will be lit. When the acoustic coupler detects a valid
carrier on the communication line, the COMM indicator on the keyboard will be lit. The terminal must
be on line and a valid carrier must be present before communications should be attempted. The
absence of a valid carrier will result in an error code on attempted transmission. Half or full duplex up
to 300 baud is applicable.

3.4.8.2 20 ma., DC Current Loop Interface Port Operation (763 Only). If the terminal is on line, the
ON LINE and COMM indicators on the keyboard will be lit. The interface is a 4-wire system which
may be connected externally for 2-wire half-duplex operation.

3.4.8.3 Internal Originate Only, 300-Baud Modem Interface Operation (763 Only). If the terminal is
on line, the ON LINE indicator will be lit. When the modem detects a valid carrier on the
communication line, the COMM indicator will be lit. The terminal should be on line and a valid carrier
must be present before communications are attempted. The absence of a valid carrier will
automatically stop reception and will result in an error code on attempted transmission. Half or full
duplex up to 300 baud is applicable.

The terminal has a sufficient set of signals to interface to a CBS-type Data Access Arrangement (DAA)
for full or half duplex operation and may answer with originate modem frequencies. This interface
when connected nullifies the use of the EIA port since some of the signals are shared in the connector
(OH/SCA, SH/SCH, CCT/DSR).

3.49 EIA INTERFACE OPERATION. If the terminalis configured to be on line, then the ON LINE
indicator on the keyboard will be lit. If the DSR signal is true, the COMM indicator on the keyboard
will be lit. The EIA port has a sufficient set of the standard RS-232-C signals to permit operation with
external data sets for half, full, or half duplex with reverse channel interrupt modes of communication.
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3.4.10 EXTENDED DEVICE CONTROL. Extended control of the terminal is provided to the
communication channel through a two-character control sequence. The EDC must be on to use these
sequences. The first character of the two-character sequence is always the control character ESC. The
following is a list of the extended commands.

ESC0 — Enter COMMAND mode and process the command which follows the 0. This is terminated
by the receive EOL sequence.

ESC 1 — Transmit Status. Six hexadecimal ASCII numbers are transmitted which represent the status
of the terminal. This is followed by the transmit EOL sequence.

The first two numbers represent the status of the last executed command, whether the command came
from the keyboard or from the line. These two numbers can be:

00 — Command successfully executed.
XX — Two hexadecimal numbers representing the error code, if an error has occurred.
FF — An error has occurred which does not have an error code.

The next four hexadecimal numbers represent one 16-bit binary word. The meaning of a logic one in
each position is as follows:

Bit 0 — Playback is assigned to an existing file.

Bit 1 — Record is assigned to an existing file.

Bit 2 — The playback and record files are the same file.

Bit 3 — The playback file is a line file (a 0 indicates a continuous file).
Bit 4 — The record file is a line file (a 0 indicates a continuous file).
Bit 5 — The record file is locked. ‘

Bit 6 — The printer has been turned off by a printer off command.
Bit 7 — DC2.4 is on.

Bit 8 — DC1.3 is on.

Bit 9 — DC3 is on.

Bit 10 — EDC is on.

Bit 11 — Buffer is on.

Bit 12 — EOTDIS is on.

Bit 13 — AUTOABM is on.

Bit 14 — ABMPRT is on.

Bit 15 — PCHECK is on.

ESC 2 — Playback file record forward.
ESC 3 — Playback file record reverse.

ESC 4 — Rewind playback file.
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ESC 5 — Rewind record file.
ESC 6 — ADC ON — turns DC1.3, DC2.4 and DC3 ON.
ESC 7 — ADC OFF — turns DC1.3; DC2.4 and DC3 OFF.
ESC 8 — Printer on.
ESC 9 — Printer off — the printer will remain off until:
1) A PRINTER ON command is encountered.
2) The COMMAND mode is entered.
3) Power is cycled.
ESC : — Lockout keyboard (*B only)
ESC ; — Free keyboard (*B only)
ESC < — Return to RUN command file (*B only)
3.5 SHORTHAND FORM OF COMMANDS AND PARAMETERS. Up until now, anytime a
command has been entered into the terminal you have used the entire name of the command. To save

time and effort there is an alternate way to enter the commands to the terminal. Table 3-2 provides a
listing of the commands and the shorthand or abbreviated form (if there is one).

Short Form for Commands and Parameters

Command Alternate bescription

Parameter

CATALOG CL Print the memory file catalog

CHANGE CG Change a terminal configuration parameter
COPY CP Copy data.

CREATE CF Create and define a memory file.

DELETE none Delete a memory file.

EDIT ED Edit a memory file.

ERASE none Erase a memory file.

FREE none Release file protection.

INTERFACE PORT Used with the CHANGE command.
INTERNAL" INT * Used with the CHANGE command.

LOCK none Protect a file against being erased, delete or written into.
OFF LINE OF or OFF* Place the terminal off line.

ON LINE ON Place the terminal on line.

PLAYBACK PLAY* Used with the Change Command.

RECORD" REC* Used with the CHANGE command.

RUN* none Executes commands from a file. .
STATUS ST Print all current terminal configuration parameters.
TEST TS Execute a ROM resident terminal test.

*B only
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3.6 ASR FUNCTION KEYS ,

When the terminal is in the ASR mode, the function keys Fl through FO control the designated
playback and record files. Only one file can be made the playback fileata time. A CHANGE command
is used to designate one of the files in memory to be the playback file. An example would be to makea
file by the name of DATA-1 the playback file. The procedure would be:

1. Put the terminal in the COMMAND mode by depressing the CMD key.
2. Type in CHANGE PLAYBACK TO DATA-1.

3. Depress the SKIP key.

Once this is completed, all of the functions that are labeled PLAYBACK would take action on the
DATA-1 file. The same holds true with the file designated as the RECORD file.

The files that are designated as playback and record can be the same files or different files.
The following ASR functions control the playback and record files.

3.6.1 F1 — PLAYBACK ON. The playback file will output its contents to the terminal printerand/ or
the communications channel depending on terminal parameters (see STATUS command in Section
I1I). The playback file will continue to output whatever is stored in it until it reaches either an End-of-
Text (ETX) or the PLAYBACK OFF (F3) function is activated. Just as a tape recorder will begin to
playback at the point where the tape was last stopped, the PLAYBACK ON function begins outputting
the contents of the file at the last record that was addressed.

3.6.2 F2 — RECORD ON. The designated record file will accept data from the keyboard and/or
communications channel. If the file has been formatted in LINE format, the terminal will store a line of
data in a memory record each time the SKIP key is depressed. If the record file is in CONTINUOUS
format, then the data will be stored in the memory record everytime that the designated record length

has been filled. The RECORD ON function will remain on until either the file is filled or the RECORD
OFF function (see F4) is detected. '

3.6.3 F3 — PLAYBACK OFF. The playback file will stop after one more character is processed.

3.6.4 F4 — RECORD OFF. The record file will stop.

3.6.5 F5 — REWIND PLAYBACK. The playback file will return to the beginning of the file. If the
playback and record files have the same file name, anytime the designated playback file current record
is moved forward or backward the record file is also affected. For example, if DATA-I is both the
PLAYBACK and record file and the REWIND PLAYBACK function is used, the record as well as the

playback file will be rewound. If the files had different file names then the REWIND PLAYBACK
would not have any effect on the record file.
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3.6.6 F6 — REWIND RECORD. The record file will return to the first record of the file.

3.6.7 F7 — PLAYBACK FWD. The remainder of the current memory record will be printed. If the

playback file was already at the end of a record, then the next record will be printed. If the next record is
the End-of-Text (ETX), nothing will be printed.

3.6.8 F8 — PLAYBACK REYV. The playback file will return to the beginning of the current record. If
it was already at the beginning of a record, it will go to the beginning of the previous record.

3.6.9 F9 — PRINTER ON. The terminal printer is turned on. This function is automatically active
when either the COMMAND mode is entered or when power is turned on.

3.6.10 FO — PRINTER OFF. The terminal printer is turned off. The primary use of this feature is
during communications and you do not wish to have a copy of the data being transmitted.

3.7 EDIT FUNCTION KEYS

The EDIT functions are used to modify the contents of an existing file. Memory files that have been
designated as LOCKED files cannot be edited. The editor is record oriented, that is the contents of a
file can be edited one record at a time. Remember that the length of a record is determined at the time
that the file is created. The editing functions are controlled by the CHAR, FIELD, ENTER, and SKIP
keys. Before the editing functions can be used, the terminal must be placed in the EDIT mode. The
EDIT mode of the terminal is file oriented, that is, the terminal is instructed to edit files by name and
the file that is to be edited need not be the playback or record file. The edit function keys will operate on
the file that was requested when the terminal entered the edit mode.

The editor is entered by putting the terminal in the COMMAND mode and typing in the word EDIT

followed by the name of the file that you wish to edit. Some general guidelines that apply to the use of
the editor are:

° When you type in the name of the file to be edited, ensure that it is in the correct character
case. For example, MYFILE, Myfile, and myfile are three different file names.

e If the file requested is not empty or locked, then the editor will enter the INDEX function
and print the INDEX prompt symbol

3.7.1 F1 — INDEX. When the INDEX function is selected, the terminal will printan INDEX prompt
symbol < . You may now enter a signed (+ or -) number 0 and 999. If no sign is specified, a + sign
is assumed. When the SKIP key is depressed, the terminal will add (subtract if a - sign was entered) the
number to the present (current) record location and go to the new record location. When the requested
location is reached the record is printed and available for editing.

If you depress the SKIP key without entering a number, the next record is assumed. Entering a zero
will keep you at the current record location. Entering any of the other function keys instead of a
number will terminate the index mode and initiate the new function. In summary:
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®  Asigned number and the SKIP key will move the editing pointer the number of records and
direction (+ or -) requested. For example, if you wanted to review the text that is six records
back in the file, you would enter a -6.

e  Thefile cannot go to a negative record location. If, in our previous example, you were at line
5 and typed in a -6 the file would go to the line 0 not -1.

e  Allfiles start at line 0 and the data at line 1. This means that line 0 is above the data at line 1.
This is useful when inserting lines at the beginning of a file.

3.7.2 F2 — FIND. The FIND function is used to locate a memory record which contains a defined
character string (a group of characters). Upon initialization of the FIND (F2) function, the terminal
printer will print the prompt symbol % . You may then enter the word or character string (up to a
maximum of 15 characters) (30 characters with *B) and depress the SKIP key. The editor will begin
searching for it at the current record +1. When the record is located, it is printed and the index pointer
will point to this record. The printhead will stop at the end of this record. If the string is not found
before the end of the file is reached, an ETX message will be printed and the pointer will be at the last
record in the file. Multiple find searches can be done by depressing F2 and then the FIELD key. The
last defined character string will be reprinted. Depressing the SKIP key will begin the search. General
rules for the FIND function are:

° Unless you are sure the character string you need is located between the current record +1
and the end of the file you should return the pointer to the beginning of the file witha TOP
(F3) function.

e  The FIND function cannot be used on an empty file.

3.7.3 F3 — TOP. The TOP function will cause the file to return to the first record location (line 1) and
print the contents which are then available for editing.

3.7.4 F4 — PRINT. The PRINT function will cause the terminal to begin printing each record starting
with the current record +1. The terminal will continue to print the contents of the file until the end of
the file is reached or until F4 or one of the other function keys is depressed at which time the current
record will be printed and the function requested will be initiated. If the print function was used to stop
the printing, the printhead will remain at the end of the record being printed. The record is then
available for editing.

3.7.5 F5 — DELETE LINE(S). The DELETE LINE(S) function will cause the printhead to do a line
feed and a carriage return and will print a delete line prompt symbol : . At this point you must enter
the number of lines to be deleted starting with the current record. A number from | to 999 can be
entered. If the wrong number is entered, it can be corrected with the CHAR key until the SKIP key is
depressed. After the specified number of records have been deleted, all the records after the last deleted
record are then moved up to fill the space. The index pointer will be placed at the first record following
the deleted set of records. This is now the current record and it will be printed and is available for
editing. Some rules to note:
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set of records. This is now the current record and it will be printed and is available for editing. Some
rules to note:

e  Entering a zero or no number will terminate the function and the current record will be
printed with the printhead left at the end of the record.

° If the deleted records are at the end of the file, then a ETX will be printed.
NOTE

Large deletions will tke a few seconds for the terminal to close up the
records at a rate of approximately 510 characters per second. The
keyboard will not respond (except CMD key) while this operationisin
progress.

3.7.6 ¥6 — DELETE CHARACTER(S). After a record has been located and is available for editing,
the DELETE CHARACTER function (F6) can be used. The character which the printhead is
positioned underneath will be deleted. This deletion is indicated by printing the following symbol
underneath the character deleted ,: . Both the CHAR and FIELD keys are used to position the
printhead under the character to be deleted. The first time either of these keys is depressed after the

function is used will cause the corrected record to be reprinted.

3.7.7 F7 — INSERT. After the INSERT function s initiated, the openinsert symbol &@ is printed
indicating entry into the INSERT function. When using the INSERT function to insert data into a
continuous formatted file, the printhead should be moved to the location in the text where the insertion
is to be made. Depress the F7 (INSERT) key and the open insert symbol will be printed followed by a
line feed. When entering data in the INSERT mode keep in mind that use of the ENTER key will cause
the current record to be closed and the data to the right of the open insert symbol will be temporarily
saved and appended to the last record of the insertion. An example should help to show how this
works. If the original text is:

HES THE S 0F THE TEYT.

i

-
s

By moving the printhead under letter “0” of the word “of” and depressing the F7 key, an open insert
symbol will be printed below the “0”, indicating that the insertion will begin at that point. If you would
depress the ENTER key at this point, the terminal will close the current record at the point indicated by
the open insert symbol. The printer will line feed and carriage return to indicate that a new record had
been opened. If the text This is not the end is typed in and the INSERT mode terminated, the terminal
will append the rest of the record from the first line (that was temporarily saved) to the new record. The
result would be:

HIT IE AT THE BT DF THE O TE ST,
The space from the end of the word “end” in the first line as well as the text, “This is not the end” have

been inserted. Using the SKIP key when making an insertionina CONTINUOUS formatted file will
result in an End-Of-Line (EOL) symbol being inserted at that point.
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In a LINE formatted file the SKIP or ENTER key will cause the current record to be closed and a new
record to be opened for insertion. A few guidelines for using the INSERT function are:

e  After the text has been inserted any function except INSERT or F6 (DELETE
CHARACTER) will terminate the INSERT function.

e  When the printhead is positioned 10 characters prior to the end of the defined record length,
an audible beep will be sounded to notify you that the maximum record length is
approaching.

. If an insertion would cause the record to exceed its defined length, then an additional record
will automatically be inserted to accommodate the additional characters.

. It there is no additional record space available in the file, then the characters that were
temporarily saved for appending to the last record inserted will be lost.:

° When there are less than ten available records remaining in a file, an audible beep will be
heard each time a new record is opened.

e  INSERT functions are not allowed if the terminal is already in the INSERT mode. In other
words you cannot make an insertion within an insertion.

e The DELETE character function cannot be used during an insertion.

e The CHAR and FIELD keys can be used to correct insertions before the currently inserted
record is closed.

3.7.8 F8 — STOP. This function terminates the edit mode and returns the terminal to the ASR mode.
Note that depressing the CMD key anytime while in the edit mode will cause the terminal to
abnormally terminate the edit mode, and is not recommended.

3.8 EDITING A RECORD

Once a record has been printed as a result of an EDIT function operation (i.e., FIND, INDEX,
PRINT) it can be EDITED in the following way:

e The Clj—_;\R and FIELD keys may be used to position the printhead below the characters to
be edited.

e “The ENTER key may be used to truncate characters to the right of the printhead, close the
current record and access the next record in the file. The SKIP key will also perform this
operation when editing LINE formatted FILES.

e The character deletion function may be used to delete.characters within the record
boundaries.
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e  The INSERT function may be used to insert characters in the record.

L Characters may overstrike existing characters in a record or they may be appended to the
contents of the record as long as the record length is not exceeded.

3.9 TEST COMMAND

The TEST command allows you to test some of the terminal without any external test equipment. A
test of the terminal memory is accomplished automatically everytime the terminal is turned on. The
terminal prints READY when this test has been passed successfully.

There are two forms of the TEST command that can be used with the terminal.

TEST — Activated by entering the word TEST and depressing the SKIP key. The terminal will appear
to stop until the test is complete. If no errors occur, the terminal will print the message DONE. If an
error occurs, a FAIL message is printed followed by one or more error codes which are defined in
Section 5.2.

TEST INIT — This command will initiate a terminal initialization routine. When this command is
entered the terminal will respond by printingan OK ?(Y/ N) message to which you must respond with a
Y or N. A N (No) will terminate the initialization with no action taken. A Y (Yes) will cause the
initialization to occur. The memory catalog will be set up with no files created, even if some of the files
in the catalog were locked. System parameters will be set as follows:

Speed — 300 baud No Record or Playback Files

Parity — Even EDC — On

Parity Checking — Off No Key Definition

Full Duplex Mode DC3, DC1.3 and DC2.4 — On

Communication to Internal (A/C coupler) Buffer — Inactive '

No ABM OFF LINE

Transmit End-of-Line to CRLF ABM Auto Trigger — Off

Receive End-of-Line to CRLF EOT Disconnect — Off
CAUTION

Use of this function will remove ALL files from memory, even if they
are locked files.

3.10 COPY COMMAND

There are two additional entries that can be used with the existing COPY command format. They are
CTRL and END. By typing CTRL (*B only) after the word PRINTER the terminal will print the
control characters that were recorded in the file in addition to the file contents. An example of this
command would be as follows: ]

COFPY MYFILE TO FRIMTER CTRL

The other entry END, can be used for copying from file to file. The word END after the destination file
will cause the contents of one file to be added to the end of the destination file. For example, to store the

contents of MYFILE and the contents of COPY2 in the file COPY2 the following command would be

used: _ _ -
COFY MYFILE TO COFYS EMD
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The terminal will take the contents of MYFILE and store it in COPY?2 starting at the first available VA
record following the contents of COPY2. "

3.11 MEMORY COMPRESSION OPERATIONS

The terminal memory and its file management system form the central part of the terminal. The
following discussion will help you become more familiar with this system. When a file is created using
the CREATE command, the record length and the maximum number of records are specified so that
the maximum required memory can be allocated for that file. For example, in the figure below, 2,000
bytes (a byte is the amount of memory needed to store one character) of memory are allocated for FILE
1, 1,500 bytes for FILE 2, 2,500 bytes for FILE 3, and 1,000 bytes for FILE 4.

0 2000 3501 6000 7001 20,000

| | - | I , l

FILE1 | FILE2 FILE 3 FILEA;Z‘
[ 4

/,

2001 3500 6001 7000

If FILE 2 is deleted by the use of the DELETE command, the 1,500 bytes of memory allocated for
FILE 2 is non-available for use. The file management system will not move the other files to fill up the
newly released space at this time and the file will appear as shown.

0 2000 3501 6000 7001 20,000
| | | | | : '
7// 7
FILE 1 FILE 3 FILE4
| | |
2001 3500 6001 7000

If a FILE 5 is created, and its required memory is less than 13,000 bytes (the remaining space in
memory), memory will be allocated for FILE 5 startingat location 7001. If the memory space required
for FILE 5 is greater than 14,500 bytes, the terminal will print the message NO MORE ROOM and no
action will be taken. If the memory space required for FILE 5is greater than 13,000 bytes but less than
14,500 bytes, an automatic memory compression will take place. The terminal will print the message
ONE MOMENT PLEASE to inform you that memory compression is in progress. After the memory
is compressed the memory will appear as shown.

0 2000 4501 5500
I l | | R
W
FILE 1 FILE 3 FILE 4
L 4 |
2001 4500 5501 g 20,000 i

3-44




( After the memory has been compressed the terminal will create FILE § startinga location 5501. When
FILE 5 has been created the terminal will print a DONE message.

NOTE

Because of the internal structure of the bubble memory system, it is
possible to store more than 20,000 characters in memory. By using
record lengths that are multiples of 18 (18, 36 & 72), it is possible to
store up to 22,860 characters in memory.

3.12 LINE AND CONTINUOUS FORMATS
The data recorded in each file can be in either CONTINUOUS or LINE formats. The following figures
show the difference in memory use between a LINE formatted file and a CONTINUOUS formatted

file.
L——ao CHARACTER RECORD———" “"'—‘——'00 CHARACTER RECORD—_—'{'
E
79 CHAR. 79 CHAR. 8
E
45 CHAR. 45 CHAR. o 34 CHAR.
L
E E
26 CHAR. E 20 CHAR. ‘L) 32 CHAR.
E E
20 CHAR. 48 CHAR. (L) 30 CHAR. 8
'\ . [
30 CHAR. Locations .
EOL: End of Line symbol d
hd (character) which o
is recorded when
® “SKIP" key is .
. depressed.
L]
LINE FORMAT CONTINUOUS FORMAT

The record léngth of both formats is 80 characters. The data recorded consists of six printed lines
totaling 314 characters. In LINE format, 480 memory locations (six records) are used while in
CONTINUOUS format, 320 memory locations (four records) are used. Note that in LINE format the
memory locations between the EOL character and the end of the record are available for insertions
during editing but unless they are filled with text they represent wasted memory space.

When recording dataina CONTINUOUS file the last record may not be completely filled with data. In
these cases the terminal will fill the remainder of the record with NUL ASCII characters (Rev. A) or

non-ASClI characters called “fuzzy holes” (*B). The only time that either the NULs or the Fuzzy Holes
are printed is in the EDIT mode.
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3.13 PROMPTING OPERATIONS

With the flexibility of the memory system and Automatic Device Control (ADC) functions, the
terminal can be used to provide prompting to guide an operator through a data collection procedure.
The prompting information can be stored in the PLAYBACK file and the information requested
stored in the RECORD file. The following example shows a prompting operation as it might be used
for taking a census:

When you start the PLAYBACK file, the terminal prints:

AEAD OF HDIEERDTL D f
You then type in the name of the head of the household and depress the ENTER key. The terminal
responds by printing:

HHfE F SFOUGE :

This process continues until the information required has been recorded. The entire prompted form
might look like the following example. '

B COFPY CEM=UT TO FRINTEFR
CEHZUE FORM '

HERD OF HOUZEHOL Dz

HAME OF ZFOUZE:

HUMEER OF CHILDREN:

THEIR HAMEZ:

OCCUFRTION OF HERD OF HOUSEHOLD:
HAME OF OTHER TDIEPENDENTS:

THAME 0L FLERZE REWIND PLAYERACK

To illustrate how the terminal was made to give prompted instructions for the example, the contents of
the PLAYBACK file have been printed with the control characters shown.

naMe

B COFY CEMZUT TO FPRIMTER CTRL
CEMZUSZ FORM

HERD OF HOUZEHDOLD% 2P 0Py

MAME OF =ZFOUZER:® 000

HUMEER OF CHILDFEN®%:R R0,

THEIF MHAMERRIC, .00,

OCCUFRATION OF HERD OF MOLIZEMOLD®:: % 000
MAME OF OTHER DEFENDENTS®:% 0:0:

THANK 'Ol FLERZE FEWIND PLAYBRLK

DOME
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The first line prints CENSUS FORM followed by two EOL’s (not shown). The first EOL returns the
printhead to the beginning of the next line, the second EOL acts like a line feed.

The third line contains the prompt statment HEAD OF HOUSEHOLD. This prompt is followed by a
DC2 (RECORD ON) function that turns the RECORD file on. The next character in the
PLAYBACK file, a colon, is printed and stored in the RECORD file. The colon in the PLAYBACK
file is followed by a DC4 (RECORD OFF) and the RECORD file is turned off at this point.

The next characterin the PLAYBACK fileisa DC3 (PLAYBACK OFF)and the PLAYBACK file will
be turned off A FTER the next character or function is processed. The next function, DC2(RECORD
ON) will turn on the RECORD file to allow recording the name of the head of the household and the
PLAYBACK file will turn off. When you have completed typingin the name, you depress the ENTER
key which turns on the PLAYBACK file. The terminal will detect the DC4 (RECORD OFF) and turn
off the RECORD file, detect the EOL and return to the beginning of the next record in the
PLAYBACK file. ‘

This configuration of control characters (DC2.:, DC4, DC3, DC2, DC4) is repeated after every
prompt.

3.14 USING ADC FUNCTIONS IN COMBINATION

There are two combinations of ADC functions that can make prompting operations even easier. The
first combination, (1DC2 DC3) is used at the end of the Census Form example. The terminal will
interpret this as REWIND PLAYBACK and PLAYBACK OFF. Used at the end of a form, it will
rewind the prompting PLAYBACK file and turn it off. This allows the prompting file to automatically
reset itself after each form is complete.

The second combination (DC3 DCl) allows you to continuously repeat a prompting file. The terminal
will interpret thisas REWIND PLAYBACK and PLAYBACK ON. The form will continue to repeat
until F3 (PLAYBACK OFF) is depressed.

The third combination (*B only) is DC3 ESC. It will cause the terminal to exit the ASR mode and
return to the RUN command.

The last combination (*B only) is DC3 DLE and will cause the PLAYBACK to stop without printing
an additional character.

3.15 HORIZONTAL TAB

Another function that can be used with prompting operations is the Horizontal Tab (HT). This
function will cause the terminal to tab over to a specified column number. To use this function you
must depress the CTRL and letter I key, which produce the HT control function. After the HT function
is depressed (no character will be generated) type in the column number (1—80) you want the
printhead to tab to. The column numbers need not be in sequential order, that is you can have HT69,
HT27, HT80, HTOL. This is useful when a PLAYBACK file has several columns in it, because the
printhead moves to the tab position rapidly.
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3.16 RUN COMMAND (*B ONLY)

As you have seenitis possible to get the terminal to meet the needs of numerous applications by the use
of prompting. The RUN command adds even more versatility by allowing you to specify a set
sequences of commands for the terminal to execute and store them in a line formatted file. When the
RUN command is used the terminal will execute the commands in the specified file.

The format for the RUN command is as follows:
RUN filename

The filename specified in the command must not be a CONTINUQUS formatted file. Attempting to
use a CONTINUOUS file results in an *** 99 *** error code.

The line file that contains the commands that are to be executed is referred to as a command file. The
commands in a command file are called executable statements. There can be only one executable
statement per record in a command file. There are three types of executable statements.

° Valid commands
° ASR functions
] Comments

3.16.1 VALID COMMANDS. Any valid command recognized by the terminal can be executed. The
command is entered into the file exactly as it would be typed into the keyboard with the exception that
the command key is not used. For example, if the contents of a file needed to be printed with the control
characters, you would enter COPY MYFILE TO PRINTER CTRL in one record of the command file.
The first character of the record must be the first character of the command.

3.16.2 ASR FUNCTIONS. This statement will cause a number of ASR functions to be executed or for
ASCII characters to be printed. The format for the ASR functions are:

#n _ -
where n is a valid function key number (0 through 9)

Any number of function keys can be put in one executable statement, as long as it fits in one record.
The first character in the record must be a #. When a function key is encountered (#n) that function is
executed. If there are a string of functions in one statement, the functions are executed one after the
other. Care must be taken to ensure that conflicting functions do not occur in the same executable
statement. For example, the ASR statement #1#5 would turn ON the PLAYBACK file but it would
not rewind it because a file cannot be rewound while it is ON. If a non-function key ASCII characteris
encountered, the character will be printed.

When an ASR function statement is encountered the terminal enters the ASR-INTERACTIVE mode.
The next record of the command file will be processed when the INTERACTIVE mode terminates.
Even though the terminal is in the INTERACTIVE mode of operation the command indicator will
remain lit to indicate the RUN command control.
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There are three ways to terminate the ASR-INTERACTIVE mode and return it to execution of the
command file.

. Encountering a D3 ESC combination from the PLAYBACK file (EDC and DC3 must be
ON) ‘

®  Depressing the FUNCTION (FCTN) and ESCAPE (ESC) keys simultaneously.

®  Receiving an ESC< from the communication channel. (EDC must be ON.)

3.16.3 COMMENTS. Any record in the command file that is not a valid command or an ASR
function command will be printed on the printer. No carriage returns or line feeds will be added before
or after the contents of the record; they must be put in the record.

The

RUN command can be aborted at any time by depressing the CMD key. If any errors are

encountered during a RUN sequence the respective errors will be printed in the standard error format.
After the last record in the command file has been processed, the message DONE is printed and the
command indicator will be extinguished.

An example of the RUN command can be used as follows:

OFFLIME

CHAMGE FLAYERCE TO FROMPT
CHRMGE RECORD TO TEMF
CHRHGE EDC TO ON

CHAMGE DCZ 7O O

ERAZE TEMF

T30 PROMFT HUMEER OHE &YW

- FLERZE DEFREZZ THE FCTH AMD EXZC KEY HFTER LAST ORDER &W

This

TS .
COFy TEMF TO ORDERZ= END
= THAME v'0OU

LaMe
command file will set up the following files:

PLAYBACK FILE is PROMPT which has automatic rewind.
RECORD file is TEMP which provides temporary storage for orders.
ORDERS is the file where the orders are actually stored.

When the RUN command is entered the terminal parameters will be modified by the first siX records of
the command file. Next, the heading will be printed as follows:

FROMFT HUMEER OME

FLERSE DEFREZZ THE FCTH RANHD EZC KEY RFTER LRA:ZT ORDEFR

349



As shown in the previous example a prompted file can control the PLAYBACK and RECORD files
through the use of the ADC functions. The file labeled PROMPT would playback the prompt
required, turn off PLAYBACK and turn on the RECORD file whichis TEMP. The TEMP file would
record the response to the PROMPT file questions. The PROMPT file would continue until the last
order was taken at which time the operator would depress the FCTN and ESC keys which would cause
the terminal to exit the ASR mode and return to the command file. The command file will cause the
contents of the TEMP file to be appended to the ORDERS file and the terminal to printa THANK
YOU message.

This represents only one application of the RUN command. The RUN command can be used to meet
almost any repetitive data collection procedure.

3-50

//(3 \\\\

/

S

~
\
/% \

\L/



SECTION IV
THEORY OF OPERATION

4.1 INTRODUCTION
This section provides a detailed theory of operation description of the terminal. As explained in
Section I, the terminal consists of five major systems which are: bubble memory, keyboard/ printer,

main processor, communications, and power supply. Figure 4-1 is a detailed block diagram of the
terminal.

4.2 THEORY OF OPERATION

The bubble memory system is based upon the TIB 0100 series bubble memory device. The bubble
memory controller (TMS 5502) works under direction of the main processor to exchange data with the
memory device. The memory devices and their associated drivers and sense amplifiers allow non-
volatile storage and retrieval of data entered through the keyboard or the communications system.

The keyboard/ printer control system uses a TMS 8080A microprocessor to control the printer
mechanism, the printhead electronics, and the scanning and encoding of the keyboard input.

The main processor (TMS 9980) controls most terminal functions, including access to the bubble
memory system, control of the keyboard/ printer control system, and the communications system. The
main processor is connected to the keyboard/printer control system through a 9600 baud
asynchronous internal communications bus.

The communications system in the Model 765 terminal includes a standard EIA port and a 300 baud,
originate-only, acoustic coupler. The Model 763 terminal has an internal, originate-only modem oran
optional current loop interface in addition to the standard EIA port. The communications system uses
a Universal Asynchronous Receive Transmit (UART, TMS 9902) device to process data for
communications. The parameters of the communications system are established by keyboard entry.
Control of the communications operation is handled by the main processor.

The regulated power supply provides regulated dcto all of the major systems in the terminal. There are
two versions of the power supply. One is the 115 volt domestic version and the other is the 230 volt
international version.

The terminal electronics is housed in a high-impact case on three or more printed-wiring boards
(PWB). Of the two large PW Bs, the upper board contains the printer/ keyboard controller subsystem,
TTY interface, internal modem, or acoustic coupler. The lower board contains the main processor
system and the bubble memory control system. Two TIB 100 series magnetic bubble memory devices
and their associated drive and sense circuits reside on a smaller PWB mounted on top of the lower
board. The actual number of bubble memory boards installed will vary with the memory capacity of
the terminal.

4-1




r———"—"~>"""~>"~>"~>"~>"~>"~>""~>""~"~7"~"*"~""~"""~"""~""7"/™7/"™/™—/7/77/7/1

| uPPER PWB " |
| KEYBOARD/ ‘ Eg:a’:'w | PRINTER
| PRINTER ELECTRONICS | MECHANISM
| CONTROL | T
SYSTEM | |
| (TMS 8080A) | | :
l J ' :
| PRINTHEAD i
| - DRIVE »| PRINTHEAD
' ELECTRONICS |
| =
KEYBOARD
l |
: INPUT/OUTPUT ‘(\:g%mgi :
| CONTROLLER OR MODEM + PHONE
| (TMS 5501) OR TTY I ,
[
[ e B ettt EEE R
| |
l MUX - | EIA
| ]
| * L ___
UAR UART
T =
| (TMS 9902) (TMS 9902) :
' i
|
| ¥ |
I MAIN PROCESSOR |
| SYSTEM |
(TMS 9980)
I |
| |
' MEMORY FUNCTION |
| CONTROLLER TIMING |
I (TMS 9916) CIRCUIT |
| LOWERPWB ‘ |
I J DR SO D |
[——————————— e e | — | ——
| |
| \ |
| coiL coiL |
| DRIVERS DRIVERS |
| |
| y \ |
| BUBBLE BUBBLE |
| FUNCTION MEMORY SENSE MEMORY FUNCTION
DRIVER DEVICE AMPLIFIER [ DEVICE DRIVER |
= (TIB 0103) (TIB 0103) i
MBM PWB
e e e e e e e e e e e e e e e e e e

Figure 4-1. Memory Terminal Block Diagram
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4.3 BUBBLE MEMORY SYSTEM

The bubble memory module is mounted on the main processor. Each memory module contains two
TIB 100 series bubble memory devices. Each bubble memory device has the capacity tostoreupto 11K
characters which gives the module a capacity of storing up to 22.5K characters (bytes). The terminal
can accept a maximum of four memory modules allowing storage of 91K characters.

The bubble memory system operates under control of the main processor. Data is supplied to the
memory controller (TMS 5502) from the main processor through the DATA bus. A memory
controller and timing generator develop the necessary signals to perform data exchanges with the
memory devices that are requested by the main processor. Upon completion of the memory opertion

the memory controller sends an interrupt to the main processor to acknowledge an operation
completion.

4.3.1 ORGANIZATION. Each bubble memory device is organized in a system of pages as shown in
figure 4-2. Each page contains 18 characters (bytes) and each device physically contains 641 pages. The
first four pages and the last page of each memory device are not available to the user. The first thrce
pages contain the mask for redundancy correction by system firmware. The next page contains test
data and the last page is not used. The memory module installed in the lowest numbered position on the
main processor board is referred to as the system bubble. Pages 0 through 20 are reserved for system

PG NO.
BUBBLE MASK (BUBBLE 0)
TEST DATA
0
1
2 SYSTEM DATA
(LOWEST DEVICE
POSITION ONLY)
20
21
22
23
24
25
' Z USER AREA Z
634
635
BLANK (NOT USED)
BUBBLE MASK (BUBBLE 1)
TEST DATA
636
637 Z
USER AREA
1270 ,
BLANK (NOT USED)

Figure 4-2. Bubble Memory Organization
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use and therefore not available to the user. It is well to remember that the first four pages and last page
are not numbered by the system firmware. The first user-available address is page 21 on the system
bubble. The system firmware also views all of the memory devices as one large memory so that the
address 635 (last available page on the system bubble) is followed by 636 which is the first available
page on the next memory device.

4.3.2 ADDRESSING. Refer to figure 4-3. When access to a memory is required, the main processor
inputs the page number required to the memory controller. The system firmware decvodes the page
number and addresses a latch through the CRU bus that develops the bubble enable and module select
signals. The bubble enable signals enable the two coil drivers and the function driver of the selected
memory device. The bubble enable lines are labeled BBLOEN through BBL7EN. The module select
signal enables the sense amplifier of the memory module selected. These enable signals are labeled
MODISEL through MOD4SEL. Once the drivers have been enabled the memory controller sends the
necessary control signals to cycle the memory device to the page number requested by the main
processor. When the requested data is at the sense element the function timing enables the sense
amplifiers to read the data.

4.3.3 DATA TRANSFERS. The memory controller in conjunction with the timing generator
produces all of the control signals necessary for data transfers in and out of the memory device.

Write operations are accomplished by a memory controller by: 1) gating the write data serially to the
function driver and 2) applying control signals to the timing generator which, at the exact time, inputs
them to the function driver. Refer to figure 4-4. The timing chart begins at the point when the page
number requested is at the transfer gate and the controller sends a transfer-out pulse to transfer the
data out of the minor loops into the major loop. The function timing continues to send control signals
to the coil drivers to move the data in the major loop to the replicate/ annihilate element. When the first
bit position reaches the replicate/annihilate element, the memory controller begins sending annihilate
pulses to the element until all of the data that was transferred from the requested page (even if there was
no data at this location) has been eliminated. The controller next determines when to input data, one
bit at a time, to the function driver and creates a generate current pulse to write it in. This continues
until all of the data to be written on that page is complete. Then the data is shifted back around to the
transfer gate and a transfer-in pulse moves the data into the minor loops back in the original page
location. A read operation is similar with two exceptions. The data bubbles are transferred into the
major loop where they are divided by a replicator allowing a copy of the data for sensing and one for
replacement in the memory. Second, instead of a generate pulse, a detect strobe is applied to the latch
of the sense amplifier, so that the data can be read by the memory controller.

4.3.4 READ SEQUENCE. The reading of data stored in memory is controlled by the memory
controller.

The read sequence is started by the main processor accessing and loading two of the internal registers of
the memory controller with a ten bit memory address (page number). The memory controller internal
registers can be accessed by using a four bit address on the controller address lines. Since the page

N
"’



BBLOEN
> » > colL
FROM > DRIVERS (2)
MAIN -
PROCESSOR TIB 0100
BOARD > - SERIES
BBL1EN BUBBLE
DEVICE
FUNCTION -
DRIVERS
>
Y
coiL
DRIVERS (2)
TIB 0100
SERIES
BUBBLE
DEVICE
DATA OUT i FUNCTION
> DRIVERS >
\
¢
ADDRESS SENSE AMP
AND RC TERMINATION
BUBBLE
MICRO- MEMORY FUNCTION
PROCESSOR CONTROLLER}e TIMING | MODISEL
(TMS 9980) (TMS 9916)  CIRCUIT
DATA
i 1
DATA IN

‘———————— SYSTEM RAM

Figure 4-3. Memory System Block Diagram




T=0 1 2
t=0 10 20
TRANSFER
[ ouT
——des 4

l_ﬁ—_—| ! [
T=68 69 70
t = 680 690 700

r ) DU
ANNIHILATE

| ! A h ]
T=86 / 87 88
¢ = 860 REPLICATE 870 880
T =296 297 \— DETECTSTROBE 298
t = 2960 2970 2980

Me—— GENERATE

| 11 GE T ]
T = 640 641 642
t = 6400 TRANSFER 6410 6420

IN . &
-loaqg
l —u J

Note: tin us, T in field cy%lts.

Each field cycle begins at 0 field
orientation.

Operations necessary to read (solid line)
Operations necessary to write (dashed line)

Figure 4-4. Memory Data Transfer Timing

number is a ten bit address, it requires two of the memory controller registers. Next, the processor
sends a code of the four address lines to the memory controller which in this case will be a read
command. It is worth noting that the main processor is a sixteen-bit device while the memory
controller is an eight-bit device. To compensate for this difference, the memory controller only uses the
odd bytes from the main processor. The even bytes do not contain any useable information and are
prevented from being sampled by the memory controller select logic. Once the controller has been
loaded with the data it will set the Bubble Shift Start (BSS) line active. This will cause the coil drivers to
begin rotation of the data loops in the selected memory device (selection is by the main processor
through the CRU bus). Only the memory device that has been selected by the main processor will be
rotated. The memory controller maintains a count as the data is rotated in the device. The controller
uses clock counts to compute what page number should be at the transfer element of the device at any
given time during the read sequence. When the requested page number is at the transfer gate, the
controller sends a transfer out enable (BXOUT) signal to the function timing circuit. The function
timing circuit will perform a transfer out cycle during the next bubble shift. At the proper time, a
transfer out (XOUT) signal is applied to the selected memory device through the function driver that
will cause the data at the transfer gate to be transferred into the major loop of the device. The BSS
signal remains active and the data in both the minor and major loops continues to move in shift register
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fashion. When the memory controller internal count indicates that the first data bit in the major loop is
at the annihilator/replicator element it will send a replicate enable (REP) signal through the function
timing circuit that will cause each bit in the major loop to be duplicated as it passes the replicate
elements. The original data will move in shift register fashion back to the transfer element of the major
loop and the newly created data will move to the detector element. When the memory controller has
determined that the first data bit has reached the detector element, it will cause the data bit to be
strobed into the internal register of the memory controller. This continues until all data in the page has
been read. When the original data in the major loop has reached the transfer gate it will send a transfer
in enable (BXIN) signal to the function timing circuit that will cause the data in the major loop to be
returned to its original page location in the minor loops. The memory controller continues to move the
data until the original starting address is reached and then it goes through a stop cycle to orient the
bubbles safely to the rest position.

When the memory controller has the entire data page in its internal register, it sends an interrupt to the
main processor. On a priority basis, the main processor will honor the interrupt and read in one byte of
data at a time until all 20 bytes of the page that was stored in the memory controller have been read.

4.3.5 WRITE SEQUENCE. When the main processor stores a data word in memory, it loads the page
location register and all 20 bytes of the data to be stored. As with the read cycle, the main processor
addresses the internal registers of the memory controller using the four address lines. The major
difference between the read and write sequence is that for the write sequence the data to be stored must
also be loaded into the memory controller and the command word that follows is a write command.
The memory controller will again be shifting the data in the loops until the correct page is at the
transfer gate. The memory controller will then send a transfer out pulse to transfer the data into the
major loop. The data will continue to move around in the major loop until the memor controller has
determined that the first bit is at the annihilator/ replicator element. At this time the memory controller
sends an annihilate enable (BANNIH) to the function timing circuit that will cause each data bit to be
diverted, without duplication, out of the major loop as it comes to the element. It is necessary to
perform this annihilation cycle regardless of previous data existing in the page. At the time that the
memory controller determines that the first bit has reached the generate element, it will send a data out
(DO) to the function timing circuit. The data out signal will cause a generate pulse to input the first data
bit of the word to be stored in memory to the function driver of the selected memory device. After all of
the data to be stored in a page is loaded into the major loop, the operation proceeds to return the page
to rest as discussed in the read sequence. '

4.3.6 POWER UP SEQUENCE. When power is applied to the main processor, it initializes the
bubble memory system. Two major tasks are performed by the main processor as part of initialization.
First, a determination is made of what memory modules are installed in the terminal. Second, it reads:
and verifies the masks located in the first three pages of the memory devices and stores themin RAM.
To check for the presence of a memory device, the main processor reads the last page of the device
(which is not user available). It will continue to check until alleight memory device positions have been
read. The memory controller reads the mask out of the first three pages, verifies the data and transfers
it into a designated area of the system RAM. The system firmware uses this mask in conditioning data
transfers with the memory devices to compensate for defective minor loops that occur during
manufacturing. If this mask data should be lost from the memory device, refer to the Section V
Maintenance for procedures to re-establish the mask.
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4.4 MAIN PROCESSOR ‘

The key element of the terminal is the main processor system. The TMS 9980 microprocessor is used as
the main processor. The TMS 9980 and its associated memory and interface circuits constitute the
main processor system.

4.4.1 TMS 9980 MICROPROCESSOR. The TMS 9980 is a single-chip 16-bit microprocessor with
an 8-bit data bus. It is packaged in a 40-pin dual-in-line package. The microprocessor can address up to
16,384 bytes of memory and has four prioritized interrupts. The TMS 9980 uses a direct command-
driven I/ O interface designated as the communications-register unit (CRU). The CRU provides up to
2,048 directly addressable bit locations, 000 through FFF. The CRUCLK signalis used to switch from

the input to the output mode. Figure 4-5 shows the CRU address assignments.
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Figure 4-5. CRU Address Assignments
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Address bits 000 through 03F control the operation of the 9600 baud asynchronous data bus connected
between the TMS 9980 and the TMS 8080 in the keyboard printer control system as shown in figure 4-
6. The address bits 03F through 07F are the control signals between the TMS 9980 and the
communications port as shown in.figure 4-7. The remainder of the chart (fig. 4-5) shows other
functions that the CRU bus can address. For example, if the main processor needed to write data into
memory device 0, the CRU bus would need to output the code 01C0 (BBLOSEL). This code would
cause memory device 0 to be enabled while the remainder of the memory devices would be disabled.

4.42 MEMORY ORGANIZATION. The terminal has 20K bytes of read only memory, 3K bytes of
random access memory and from 22K to 91K bytes of bubble memory. The main processor can only
address a maximum of 16K bytes of memory so a memory mapping scheme is required. Quite simply, it
is the responsibility of the main processor to rearrange the existing memory through CRU addressing
before accessing a memory location. The 4K ROM thatisalways in the system is designated as ROM 0.
There are two additional 8K ROM sections designated ROM BANKO and ROM BANKI. Figure 4-8
shows memory organization. It is possible to bring ROM BANKO or BANK 1 into the system through
use of CRU signals. These same CRU address bits also control selection of the memory modules.
Figure 4-9 shows the memory structure of the terminal.

AN DRIE\I/AERS TMS 5501 Ki;?:-x:;o/
PROCESSOR |g————3p TMS9902 g o L——3INPUT/OUTPU T}t—
TMS 9980 UART AND CONTROLLER SYSTEM
) RECEIVERS TMS 8080

Figure 4-6. Internal 9600 Baud Asynchronous Bus Block Diagram



Figure 4-7. Main Processor to Communications System Interface

4.4.3 INTERRUPTS. The main processor uses a system of prioritized interrupts to determine which
device requires servicing. All of the interrupts used by the terminal go to the main processor througha
prioritized decoder. The output of this decoder is applied to the main processor. The decoder itself does
not use latching because the interrupts will remain on until they are honored. If two interrupts arrive at
the decoder simultaneously, the one with the highest priority will be serviced first. When the main
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processor resets the highest priority interrupt the next highest interrupt can be requested.

4.5 KEYBOARD/PRINTER CONTROL SYSTEM

Keyboard encoding and printer control is performed by an interrupt-driven, stored program,
microprocessor system. This system consists of a TMS 8080 microprocessor, one 4K x 8 ROM (TMS

4732), one 64 x 8 RAM (TMS 4036), and an input/output controller (TMS 5501).

4-10



ROM
(4K BYTES)
(0 > OFFF)
RAM
(3K BYTES)
(3000 > 3BFF)
\ )
° Y
N
) ROM 2 ROM
o BANK 0 s BANK 1
2 (2K BYTES) ~| (8K BYTES)
£| (1000 - 2FFF) 21 (1000 > 2FFF)
[OP SYSTEM] é [RTP]
N BUBBLE I/F
(3C00 > 3COF)

MOV 0=0and MOV 2=0

Figure 4-8. Memory Organization

The TMS 8080 system on the upper board is connected to the main processor on the lower board
through a 9600 baud asynchronous internal communication bus. The TMS 9980 sends command
characters directing printhead position, LED status indications and printable characters. The TMS
8080 will send encoded data from the keyboard to the main processor and will also acknowledge
receipt of characters and commands. Table 4-1 describes the command and characters sent to the TMS
8080 from the main processor.

4.5.1 KEYBOARD SCAN. The TMS 8080 generates control signals to scan the keyboard once each
4.3 milliséconds. When a key depression is detected during a scan, the character is encoded and proper
action is taken by the terminal. After a depression is detected, a 12 milliseconds delay is allowed for
contact bounce and then scanning resumes at 4.3 millisecond intervals. No other key depressions are
processed by the terminal until the first depression is released. When this occurs, a 12 millisecond delay
is allowed for contact bounce, then the keyboard scan resumes at 4.3 millisecond intervals. Eachscan
is a complete scan so that multiple key depressions may be detected. When simultaneous depressions
are detected during a scan, neither key is acted upon. This scanning/debounce technique effects a two-
key rollover with lockout operation.
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Figure 4-9. Memory Structure

Table 4-1. Main Processor to TMS 8080 Commands

Character (Hex)

Functions

00-1F

20-7F

80

81-DO

D1
D2-DD
DE-DF

EQ

Control character. Only BS, BELL, LF, and CR will be processed. All others are ignored.

Full ASCII character set. The appropriate dot pattern is generated and printed. Auto CR occurs
with reception of 81st character.

Forces a system restart. Causes the head to seek the left. Same as a power up sequence.
Causes the head to slew to the indicated column.

81 for Column 1

DO for Column 80

Note the head will slew left or right, to reach the column.

Short BELL (50 msec)

LED Control ON/OFF

Undefined — Will be ignored

Prints COMMAND Prompt Symbol
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Table 4-1. Main Processor to TMS 8080 Commands (Concluded)

Character (Hex) Functions

E1 Prints Edit Record Index Symbol
E2 Prints End-of-Line (EOL) Symbol
E3 Prints Edit Record Delete Symbol
E4 Prints Start of Insert Mode Character
E5 Prints End of Insert Mode Character
E6 Prints Delete Character Symbol
E7 Prints Find Character String Prompt
E8-EF Ignored
FO Resets the TMS 8080 Control Character Print Feature
F1 Enables the TMS 8080 Control Character Print Feature
F2 Performs a CR-LF operation
F3 Sets Half Duplex Lockout

" F4 Resets Half Duplex Lockout

4.5.2 PRINTHEAD POSITIONING. The TMS 8080 generates control signals for horizontal
positioning of the printhead as well as vertical positioning with respect to the paper.

The control electronics positions the printhead horizontally by properly timing different levels of
current through the windings of the 3-phase, 15-degree stepping motor. The motor is mechanically
coupled to the printhead. The control electronics monitors an optical sensor mounted on the motor for
the feedback to control stepping motion during printing and slew motion. The print/step cycle
operates asynchronously up to 35 characters per second. The cycle time is divided into three basic
segments: settle - 11.3 ms, print - 10 ms, and step -7.2 ms. Slew time for carriage return for a full 80
columns is a maximum of 195 ms. Backspace operations are performed in one character time.
Printhead positioning is done in 0.100 inch increments. An automatic carriage return-line feed is
executed upon receipt of the 81st character in a line. Upon power turn on, the printhead is backspaced
to the left margin. Fault detection methods are used by the TMS 8080 to prevent damage during power
cycling conditions, obstruction of printhead motion, or loss of optical sensor signal.

The TMS 8080 positions the printhead vertically by properly timing current levels through the 4-phase,
line feed stepping motor. The stepping motor is mechanically coupled to the paper drive roller
advancing paper underneath the printhead. A line feed operation is performed in one character time.
The paper advance key on the keyboard allows the operator to direct the TMS 8080 to perform the
repeated line feeds until released.

The control electronics generates timed current levels through the head lift solenoid which is

mechanically coupled to the head pressure bar, to relieve printhead pressure during line feed and head
slew operations.
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4.5.3 CHARACTER PRINTING. The TMS 8080 generates the proper control signals to form the
appropriate character using the 5 x 7 dot matrix of the thermal printhead. The print voltage is enabled
and then the matrix data is transferred to the printhead one column at a time. After 10 ms have elapsed,
print voltage is removed. The printhead is then ready for the next character.

The domestic/international character set is shown in Appendix C. Dot patterns for control characters

are shown in Appendix D. Note that these are only printed if the control character print mode has been

set up by the TMS 9980 system.

4.5.4 PRINTER MECHANISM. The mechanism positions the printhead horizontally as each
character is printed, slews the printhead to a desired position and advances the paper to position the
printhead vertically for the next line of print under control of the TMS 8080. The last character printed

as well as the previous line are visible by the operator under normal lighting conditions. A line is

composed of 80 character positions.

4.5.5 PRINTHEAD SYSTEM. The printhead consists of a five by seven matrix of 35 heating
elements and a transistor mounted on a monolithic chip. Mounted on a heatsink, the chip is connected
to the printhead interface printed circuit card with a flexible cable. Mounted on the printhead interface
printed circuit card are two selected resistors (RTRIM and R3) which control the characteristics of the
temperature compensation circuit so that its operation is optimum for each individual printhead. A
block diagram of the printhead system is shown in figure 4-10.

Each of the 35 heating elements on the printhead consists of an SCR and a heating element. The 35
elements are controlled by the printhead driver address lines diagrammed in figure 4-11. When both X

and Y inputs to a given element are positive, the SCR energizes and remains on (approximately 10
msec).

4.5.6 PRINTHEAD DRIVERS. The printhead drivers are implemented on two SN98614 linear

integrated circuits, each of which consists of six driver circuits. Each driver circuit has a low power,-

TTL, AND-input stage and a totem pole, power transistor output stage. All drivers are enabled by a
signal called PHDSTRBE, and each is controlled by address lines from the processor. Each driver
translates TTL data into the levels necessary to control the printhead heating elements. The nominal
output levels of the drivers are -4.7 volts low and +3.5 volts high. '

4.5.7 TEMPERATURE COMPENSATION CIRCUIT. The printhead compensation circuit
provides a regulated, temperature compensated voltage to the printhead. The voltage is programmed
by the selected resistors on the printhead interface printed circuit card and the voltage drop across the
base-emitter and base-collector junctions of the temperature compensation transistor on the
monolithic printhead chip.

4.5.8 PRINT VOLTAGE CIRCUIT. Refer to the schematic in Section VII, R112 meters current to
RTRIM and DT (temperature-compensating transistor). RTRIM and DT are connected in series with
R110 to ground on the printhead assembly. RTRIM is selected during manufacture so that its
resistance compensates for variations in the voltage/current characteristics of DT. Thus, the resulting
PVOLTS is correct for particular printhead.
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Figure 4-11. Printhead Driver Address Lines

When the PRINT signalis at logical ZERO from the processor, Q103 is energized, applying +5 volts to
the cathode of CR106 which holds it off and holds Q102 on. Capacitor C114 charges which results in
impedance changes, in RTRIM and DT.

When PRINT switches high and Q103 is off, the Q103 collector and CR106 cathode are at -12 volts.
This switches Q102 off and prevents the voltage on C114 from changing during a PRINT period.

Circuit gain is not changed when the CONTRAST potentiometer R123 is adjusted. Gain is fixed at 70.
R122 is selected during manufacturing unit test of the printhead interface printed circuit card in order
to calibrate the function of the temperature compensation circuit. This calibration enables use of any
printhead with any printhead interface printed circuit card without any adjustment or circuit change.
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Transistor Q101 switches the base of Q104 to ground and holds it there except when PVOLTS isto be
turned on. Diodes CR101 and CR102 provide base current to Q101 to keep it at ground whenever a
break occurs in the DT/TRIM circuit which would cause excessive PVOLTS.

As diagrammed in figure 4-12, C113 and R108 control the initial step of PVOLTS and the rate of
change of PVOLTS when Q104 is switched on by Q101 being turned off. Transistor Q103 and C109
form a timing circuit whose natural period is 10.5 to 15 msec. Normally, this circuit is switched on at the
leading edge and off at the trailing edge of the 10-millisecond PRINT control signal from the TMS
8080A. But only in case of a TMS 8080A failure which allows PRINT to stay at a logic ONE level
would the PRINT time be controlled by this circuit.
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Figure 4-12. PVOLTS Control
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4.5.9 MECHANISM DRIVE ELECTRONICS. The mechanism drive electronics converts the TTL
level signals of the control electronics into closed-loop, controlled, dc current for application to a
three-phase, 15-degree stepping motor, a printhead pressure solenoid, and a paper advance permanent
magnet stepper motor located on the printer mechanism. The selection and control of these currents
are programmed by the TMS 8080A and its associated firmware algorithms.

The motor drive electronics is comprised of four circuits: phase selecting circuits, a current regulator
circuit, a current decay circuit, and a feedback sensor circuit. A block diagram of the motor drive
electronics is shown in figure 4-13.

4.5.9.1 Phase Selecting Circuits. Current in each of the three motor phases is selected and controlled
by three identical transistor networks:

Phase A — Q207, Q208, Q215
Phase B — Q206, Q204, Q202
Phase C — Q205, Q201, Q203

The operation of the circuits is discussed using only one network, phase A, as an example. The TTL
logic level from U26-10 (PHA) selects current flowing in phase A. When this signalis a logic ONE, base
current is supplied to Q207. Emitter current in Q207 energizes Q208, supplying sufficient base drive to
saturate Q215. Emitter current of Q215 is applied to the phase A winding.

r FEEDBACK
SENSOR SENSOR
CIRCUIT
H
:
:
H
.
:
H
:
PHASE A a ]
—_— —,
PHASE 1
PHASE B B
TO/FROM PHASEB i seLECTING 4
PROCESSOR { PHASEC CIRCUIT e
CURRENT
DECAY
TIME
CONSTANT
CIRCUIT
CURRENT i
RETURN
L STEP — 5/ REGULATOR |=
CIRCUIT

i

Figure 4-13. Motor Drive Circuit Block Diagram
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4.5.9.2 Current Regulator Circuit. Emitter current for Q205, Q206, and Q207 is controlled by the
current regulator circuit (schematic 983842, sheet 6). This circuit is a switching regulator type,
synchronized to a 20-kHz square wave signal (PWRCLK) from U28-8. This signal is integrated by
C203, R223, and C209. The resulting triangular signalis summed with the motor phase current sample
voltage from R233 and is applied to pin 2 of U201. When the voltage at pin 3 of U201 is more positive
than at pin 2, emitter current for the phase select circuits is switched on by U201 thrugh R212. When
the voltage at pin 2 is more positive, the emitter current is switched off.

The reference voltage at pin 3 of U201 is set by the TMS 8080A to one of two levels, which consequently
regulates the motor phase current to one of two levels. Hold current is regulated at 0.65 amps and step
current is regulated at 1.4 amps. When the STEP signal from U26-5 is at a logic ZERO, the current
regulator circuit applies hold current to the motor phase winding. When the STEP signal goes from a
logic ZERO to ONE, the current regulator circuit ramps the motor current up to 1.4 amps by charging
C204 through R222, and R234 to prevent sudden changes in motor torque and to reduce audible noise
in printhead movement. ‘

4.5.9.3 Current Decay Circuit. When the current regulator senses sufficient current in the motor and
switches off the current through Q215, the emitter of Q215 is suddenly switched from +30 volts to
negative voltage by the inductive flyback of the motor winding. The value of this negative voltage
determines the time necessary to discharge the current in that winding.

During periods when motor current needs to remain constant, transistors Q214 and Q209 are
energized with base current through CR202 and R229. The flyback voltage during these periods is

limited to approximately -2 volts. This provides a very long discharge time and enhances regulator
efficiency.

When the processor requires quick discharge of the phase current, it sets a ONE at U26 pin 2, FAST
signal. This energizes Q212 and Q213 which removes base current from Q214 and Q209. This enables
VCE Q209 to go to -22 volts, providing a 0.75 amps per msec discharge rate for the motor winding
feedback sensor circuit. The TMS 8080A requires data on position of the motor in order to “know”
when to apply braking, to change phases, or to make other decisions concerning motion of the
printhead carriage. This data is provided by the feedback sensor. Figure 4-14 diagrams the output
characteristics of the feedback sensor circuit.

4.5.9.4 Feedback Sensor Circuit. Primary operation of the feedback sensor is accomplished by a 24-
position slotted wheel which interrupts a light path between an IR emitting diode and a photosensitive
transistor as shown in figure 4-15. This assembly is mounted on the stepping motor which drives the
printhead carriage. The current from the phototransistor is translated into a TTL logic level signal by
the Q2 and Q3 circuit.

As the slotted wheel opens the light path, current flows through the phototransistor, energizing Q2
which deenergizes Q3. Resistor R15 adds hysteresis to the circuit to provide regenerative feedback
during transitions; this eliminates false triggering of the sensor.
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4.5.10 SOLENOID AND STEPPER MOTOR DRIVERS. The drivers are saturated transistor
voltage switches controlled from the TMS 8080 buffer for energizing the LF-Step B-headlift solenoid
and/or the LF-Step A-line feed stepper motor. The transistors are NP darlington devices with a
minimum current gain of 1000 specified for inductive switching applications.

4.5.10.1 Headlift Without Line Feed. The headlift function is performed when the base drive resistors
R253 and R255 for transistors Q251 and Q252 respectively are switched to a logic one level. This causes
Q251 and Q252 to go into conduction permitting current to flow from the +30 volt supply to the
headlift solenoid through fuse F252. Current also flows through parallel resistor R258, through both
sets of motor windings, through Q251 and Q252 to the +30 volt supply return. The transistor clamps
the stored inductive energy at solenoid turnoff. The headlift without line feed function is subject to a
maximum 20 percent duty cycle based on a maximum “on” time of 45 seconds.

4.5.10.2 Headlift With Line Feed. The TMS 8080A performs a headlift with line feed by switching
transistors Q251 and Q252 into conduction in the following sequence:

Conducting Motor Phase Time In
Step No. Transistor ¢ Conductor Milliseconds

1A Q251 7.5° 1 0-3

1B Q251 15.0° 2 3-6

2A Q252 22.5° 3 6-9

2B Q252 30.0° 4 9-12
3A Q251 37.5° 1 12-15
3A Q251 45.0° 2 15-18
4A Q252 52.5° 3 18-21
4B Q252 60.0° 4 21-24

Motor phase 1 is energized by the charging of capacitor C213 from the +30 volt supply through the
motor winding and Q251. Motor phase 2 is dc coupled and energized when Q251 is switched on. Motor
phase 3 is energized by charging capacitor C212 from +30 volt supply through the motor winding and
conducting transistor Q252. Motor phase 4 is dc coupled and energized when Q252 is switched on.
Diodes CR251 and CR252 provide reverse voltage protection for capacitors C213 and C212.

Headlift with line feed is subject to a maximum duty cycle of 40 percent based on a maximum “on” time
of 30 seconds.

4-21



4.5.11 KEYBOARD. The keyboard is the primary data input device of the terminal. The keyboard

contains 59 single-action keys, one rocker-action key (NUM LOCK), one alternate-action key N
(UPPER CASE), and six indicators. \

<.

The keyboard layout and symbolization is shown in Appendix A. This appendix also shows the
keyboard with various mode key combinations.

As part of the keyboard/ printer control system, a two-key rollover feature is included to allow for the
possibility of operation of a second key before the first key is released. Keyboard encoding is shown in
Appendix B. Note that the MSB is used to indicate non-ASCII functions.

4.5.11.1 Keyboard Indicators. There are six (6) LED indicators:

COMMAND Indicates the terminal is in the COMMAND mode and not the interactive mode.
PLAYBACK Indicates the ASR Playback Functi;)n is active in the Interactive Mode.
RECORD Indicates the ASR Récotd function is active in the.Interactive Mode.

COMM If the acoustic coupler is selected as the communication channel, then this LED lights
when the coupler detects a carrier signal. With the EIA channel selected as the
communication channel, this LED reflects the state of the “Data Set Ready” signal.

ON LINE Indicates a “Data Terminal Ready” condition. ‘
NUM LOCK Indicates the numeric pad of the keyboard is active.

4.5.11.2 Mode Key Priority. The following priority is used when encoding characters entered on the
keyboard.

Function Key Depressed
Control Key Depressed
Shift Key Depressed
NUM Mode

\

This allows entering shifted, control, and function key codes while in the numeric mode.

4.5.11.3 Automatic Repeat of a Key. Several selected keys will automatically begin repeating at a 15
character per second rate when the key is held down for longer than one half second. The following
keys have automatic repeat: '

Space Underscore

Minus  Period

Period CHAR
Asterisk
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4.5.11.4 High Speed Repeat for Test Purposes. By depressing both the CTRL and SHIFT key while
the UPPER CASE key is selected, any shifted key can be repeated once every 17 milliseconds. Once
initiated, this repeat operation will continue (even with no keys depressed) until a key is entered which
does not have the CTRL and SHIFT depressed and the UPPER CASE selected. This repeat operation
is intended for test purposes only. The terminal must not be in the record mode. '

4.6 COMMUNICATIONS SYSTEM. The acoustic coupler/modem circuitry in the terminal
provides the interface between the terminal and a standard commercial telephone line. Since the
bandwidth of telephone lines is limited, digital information cannot feasibly be transmitted over very
long distances. However, digital information can be converted into analog form which can be
transmitted over telephone company voice-grade telephone lines of the direct distance dialing(DDD)

network. The acoustic coupler is standard on the Model 765; the modem is an option avilable on the
Model 763.

For 300-baud operation an analog technique calle‘d. frequency shift keying (FSK) is used to transmit
data. Frequency shift keying simply is the shifting of a signal between two frequencies. One frequency
represents a logic ONE; the other represents a logic ZERO.

Figure 4-16 shows an alternating digital data pattern and its FSK equivalent. The acoustic
coupler/ modem circuitry in the terminal converts the digital data to be transmitted into an FSK signal
and also converts a received FSK signal into digital data. The bandwidths of the FSK signals are
chosen to provide simultaneous transmission and reception of data (full duplex) over a single voice-
grade line. The frequencies assigned to the acoustic coupler/ modem are listed in table 4-2. The Bell
System frequencies are used primarily in the United States, Canada, and Mexico. The CCITT
frequencies are used throughout Europe, Japan, and Australia. The acoustic coupler interfaces with
the telephone line through a standard telephone handset which fits into two rubber muffs on the rear of
the terminal. One muff contains a microphone; the other, a speaker. The interface is entirely acoustic.

The modem (available as an option only on the Model 763) interfaces directly with the telephone line
through a transformer contained within the data coupler required to connect the modem to the
telephone line. A block diagram of the acoustic coupler/ modem is shown in figure 4-17. Note that the
modem and acoustic coupler share most of the same circuitry; for this reason the operation of the
acoustic coupler is described first.and the differences between the acoustic coupler and modem are
discerned where appropriate in the text.

4.6.1 RECEIVER SECTION. The receiver section of the acoustic coupler/ modem consists of a
buffer, bandpass filter, limiter, mark and space filters, difference integrator, data filter, carrier detect,
and carrier detect delay circuits. The microphone is connected through the buffer (simply a high gain
amplifier) to a bandpass filter which passes in-band signals and attenuates out-of-band signals and
noise, thus providing selectivity. The output of the bandpass filter is applied to the limiter which
provides a constant amplitude signal to the mark and space filters. The mark filter’s greatest output
occurs when the mark frequency is received, and the space filter’s greatest output occurs when the space
frequency is received.
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Figure 4-16. Frequency Shift Keying (FSK) Modulation

Table 4-2. Acoustic Coupler/Modem FSK
Transmission Frequency

X Bell System CCITT
Signal - -
Xmit Rev. Xmit Rev.
Logic One
1270 2225 980 1650
(Mark)
Logic Z
°91e €819 1 4070 2025 1180 1850
(Space)
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The output of the mark and space filters is applied to a difference integrator which determines which
filter has the most output over a bit time. The difference integrator’s output is applied to the data filter
and carrier detect circuit. The data filter smoothes the difference integrator output and converts the
signal to =10 volt levels. The carrier detector circuit determines whether an in-band or out-of-band
signal is present at the input of the receiver.

An in-band signal starts a 3 to 7 second delay, provided a jumper is installed at E425-E426, in the
carrier detect delay circuit before it provides a valid carrier indication to the terminal and transmitter
circuit. An out-of-band signal starts a 100 to 300 millisecond delay before a no-carrier indication is
provided to the terminal and transmitter.

Referring to the schematic in Section VII, the signal input to the acoustic coupler is an audible tone
emitted by the telephone handset. This FSK signal is converted to an electrical signal by the
microphone. The incoming signal then is amplified by the buffer amplifier (U413, R501, R500, and
R495), the gain of which is determined by R501 and R495.

The signal then goes to a three-stage, stagger-tuned bandpass filter which amplifiers in-band signals
and attenuates out-of-band signals and noise. The first stage of the filter (U413, R491, R494, R502,
C428, and C427) has a nominal center frequency of 2345 Hz, a gain of 14 dB and a Q of 5. The second
stage of the bandpass filter (U407, R489, R490, R450, C418, and C417) has a nominal center frequency
of 1915 Hz, a gain of 14 dB, and a Q of 5. The last stage of the filter (U406, R446, R429, R445, C412,
and C411) has a nominal center frequency of 2125 Hz, a gain of 3 dB and a Q of 5.

The composite filter response yields an overall gain of 25 d B with relatively linear phase characteristics
and a 300-Hz bandwidth. The linear phase characteristics contribute to equal mark and space
frequency delays.

The limiter (U406, R442, R444, CR408, CR409) produces a constant amplitude (0.7 volts, peak-to-
peak) input signal for the mark and space filters by limiting the positive and negative excursions of the
output with CR408 and CR409. '

The bandwidth of the incoming signal at 30 baud is 300 hertz, centered about the carrier frequency of
2125 Hz (1750 Hz for CCITT). To receive signals of this bandwidth, the mark filter is nominally tuned
to 2275 Hz, and the space filter is tuned to 1975 Hz. Both filters have equal gains, and the envelope
delay at the center frequency of each filter is equal.

The difference integrator circuitry determines which filter has the most output over a bit time. The
outputs of the mark and space filters are subtracted by CR413, R476, CR416, and R479 and by CR415,
R481, CR414, and R474. When a mark is received, the output of U410 (pin 1) is in positive saturation;
similarly, when a space is received U410 (pin 1) is in negative saturation. Under no-signal conditions,
the output of U410 is nominally zero volts.

The data filter stage, R455, R554, and C413, form a low-pass filter which removes any carrier
frequency signals still present on the output of the difference integrator. The remaining components of
the data filter (U410, R454, and R453) consitute a comparator with hystersis. The output of U410 (pin
7) is in negative saturation for a mark and in positive saturation for a space. In addition, the receive-
data signal is held in the mark condition whenever the carrier detect delay output signal is off (-12
volts), indicating no valid carrier is present.
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4.6.2 CARRIER DETECT. The carrier detect circuit determines if a valid FSK signal is being
received. The carrier detect circuit receives its input signal from the output of the difference integrator

(U410, pin 1) which is +10 volts or -10 volts when a signal is received or zero volts when no signal is
received.

Under a no-signal condition U404 (pin 1) is +10 volts since U404 (pin 2) is pulled to -12 volts through
R423, and U404 (pin 3) is at zero volts. When the output of the difference integrator exceeds +2 volts,
the input (U404, pin 2) becomes more positive than pin 3 (U404), and the output (U404, pin 1) switches
to -10 volts.

Similarly, when the output of the difference integrator ranges between the negative saturation voltage
of U410 (pin 1) and -5 volts, the noninverting input of the carrier detect op-amp (U404, pin 3) is more
negative than the inverting input (U404, pin 2), so the output switches to -10 volts. To prevent a loss of
carrier indication while receiving data during which the output of the difference integrator is switching
between +10 volts and -10 volts, the voltage stored on C409 and C404 (in conjunction with the RC time
constants of C409, R422, and R424 or C404, R402, and R403) are sufficient to prevent the output of
U404 (pin 1) from switching to a no-carrier condition (+10 volts).

4.6.3 CARRIER DETECT DELAY. The carrier detect delay circuit generates the appropriate
energizing and deenergizing delays required by the terminal. A -10 volit signal from U404 (pin 1)
indicates that a valid carrier is present. Since CR405 is reverse biased, capacitors C410 and C432 are
charged to -10 volts through R426. The jumper installed at E425-E426 provides for the normal turn-on
and turn-off delays. With this jumper removed, shorter delays are provided. R426 along with C410 and
C432 determine the turn-on time of 3 to 7 seconds. With the short delay option, the turn-on timeis I to
2 seconds. When the voltage across C410 is less.than the -7.5 volt threshold of the comparator formed
by U404, R404, R405, R406, its output switches to +10 volts, indicating the presence of a valid carrier.
When the output of the carrier detect circuit (U404, pin 1) is +10 volts, C410 and C432 discharge
through R425 and CR405. R425 along with C410 and C432 determine the turn-off time of 100-300
milliseconds (50-100 milliseconds with the short delay option). When the voltage across C410 is more
positive than -4 volts, the comparator output switches to -10 volts, indicating no valid carrier.

4.6.4 RECEIVE DATA CLAMP (Not Available With CCITT Option). The purpose of the receive
data clamp circuit is to eliminate the effects of erroneous receive data caused by the second harmonic
frequencies of the transmitter being within the bandwidth of the receiver. The function of this circuit is
to force, or clamp, the receive-data signal to a mark condition whenever the transmit data signalisina
space condition. The circuit is enabled only when the terminal is in the half-duplex mode.

With a -10 volt level at U405 (pin 1), the transmitter is in the space condition. Thus CR428 is forward
biased, and C431 charges toward -10 volts through R473. Buffer amplifier U415 (pin 1) tracks the
capacitor voltage towards -10 volts which causes the output of Ul (pin 8) to switch to +5 volts. This
turns on Q551 which causes CR426 and CR427 to turn on, bringing U415 (pin 5) to approximately
+1.5 volts. If the terminal is in the half-duplex mode, the output latch U25 (pin 7) is turned on and
pulled to +5 volts through R22. Thus U415 (pin 7) is in negative saturation (-10 volts), causing CR425
to be forward biased. This then forces, or clamps, the output of the difference integrator U410 (pin 1) to
+10 volts, regardless of the receiver input signal. This causes the receive data signal to be held in the
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mark condition, along with holding the carrier detect signal on. When the transmit data signal returns
to the mark condition, U405 (pin 1) switches to +10 volts. This turns off CR428 and now C431
discharges toward +10 volts through R473 and R488. The output of Ul (pin 8) switches to ground,
causing Q551 to turn off. This pulls U415 (pin 5) to +12 volts through R499 since CR426 and CR427
turn off. This causes U415 (pin 7) to switch to +10 volts, which turns off CR42S. This then frees the
difference integrator and allows it to switch with the incoming signal. When the terminal is in the full-
duplex mode, the output latch U25 (pin 7) is off and held near ground. Thus since the non-inverting
input of U415 (pin 5) never goes below ground, the output of U415 (pin 7) always is +10 volts, which
turns off CR425, effectively disabling the circuit during full-duplex. '

4.6.5 TRANSMITTER SECTION. The transmitter section consists of an FSK transmitter including
transmit inhibit circuitry, a low-pass filter, a transmit level adjustment, and hybrid bridge circuits. The
FSK transmitter is a triangular-wave oscillator which oscillates at one of the two FSK frequencies
selected by the digital transmit data signal. The transmitter is enabled to oscillate only after a valid
carrier is present and the carrier detect signal is on. The low-pass filter removes the higher order
harmonics present in the triangular wave. The low-pass filter output is connected through the output
level adjustment to the hybrid bridge.

When the board is configured as an acoustic coupler (Model 765), the hybrid bridge is used as a buffer
amplifier to drive the speaker. When the board is configured as a modem (Model 763 option), the
hybrid bridge permits the FSK transmit data to be applied to the telephone line through the DT and
DR leads. In the modem configuration the received FSK data also is present on the DT and DR leads
since it is a two-wire full-duplex system. The hybrid bridge not only applies the received FSK signal to
the receiver input, but it also isolates the transmitter section from the receiver section.

For purposes of discussion, refer to schematic 937298, sheet 8 in Section VII and assume that the
output of U412 (pin 7) of the FSK transmitter is at -12 volts. CR412 is reverse biased, and CR411 is
forward biased. A -4.3 volt reference is established by CR420, CR417, and CR419. The constant
negative voltage at the input of integrator (U407, C416, and the series combination of R472 and R448)
causes the output (U407, pin 7) to ramp linearly positive with time.

When the output passes +4.3 volts, the noninverting input of U412 is slightly positive because of the
voltage divider formed by R487 and R485 between the negative reference and U407 (pin 7). The
positive voltage at U412 (pin 2) causes the output to switch to +12 volts, and a +4.3 volt reference is
established by CR421, CR417, and CR418 at the input to the integrator. The integrator now ramps
linearly negative until the output is slightly less than -4.3 volts. The noninverting input of U412 is now
slightly negative, so the output switches to -12 volts, and the cycle starts again.

In order to change the frequency of the oscillator, a shunt resistor (R447) is switched across the series
combination of R472 and R448 by Q405. Transistor Q405 is switched on and off by the output level
present at U405; on during the mark frequency, off during the space frequency. The transmitter is
enabled and disabled using the carrier detect signal present at U404 (pin 7). When a valid carrier is
present, U404 (pin 7) is +10 volts which turns on Q406 which turns off U407. This enables the
comparator U412, thus enabling the transmitter. While carrier detect is off, U404 (pin 7) is -10 volts,
forcing Q406 off and Q407 on, which disables U412 and the transmitter.
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4.6.6 TRANSMIT LOW-PASS FILTER. The triangular wave output of the transmitter section is
altered using a low-pass filter to lower the distortion by attenuating all harmonics of the fundamental
frequency. The resultant output is a sine wave of approximately +9 volts peak-to-peak.

4.6.7 TRANSMIT LEVEL. The output of the low-pass filter is applied through a 10K ohm
potentiometer which determines the output transmit level. Integrated circuit U414 (pins 1, 2, and 3)
form a buffer to drive either the speaker (acoustic coupler) or the duplexer (modem).

The dupléxer (U414, pins 5, 6, and 7; R496, R498, and R499) provides the appropriate driving and
terminating impedances to match the modem to the data access arrangement. The duplexer also
provides isolation between the transmitter and receiver of the modem to prevent a strong transmitted
signal from swamping a small received signal. Zener diodes, CR422 and CR423 protect the DT and
DR leads from high voltage spikes.

4.7 POWER SUPPLY

The terminal power supply converts ac input power to the regulated dc levels required to drive all of the
systems within the terminal. The power supply has been designated to operate over a wide range of
steady-state and transient cdonditions. The terminal consumes a maximum of 150 watts.

4.7.1 FUNCTIONAL ELEMENTS. Refer to figure 4-18. The terminal power supply is located on
both the upper and lower boards. Functionally, the power supply can be divided into six major groups.
1) unregulated supply, 2) soft start circuit, 3) the dc-to-dc converters, 4) voltage regulator circuits, 5)
failure protect circuits, 6) output rectifier and filter circuits. Of the six major groups only the first two
listed, the unregulated supply and the soft start circuit, are not duplicated. The remaining four groups
are duplicated on the upper and lower boards and are identical with each other except that the upper
board (PWB-1) has a +30 volt output that does not exist on the lower board (PWB-2) circuits. The
IN4007 diode (CR334) in the positive leg of the unregulated dc input located on the bottom board
keeps the top board from stealing the stored energy from the bottom board reservoir capacitors
(needed to preserve power to the bubble memory system) during ac power down or ac power loss >2.5
cycles. This component is unique to the bottom board power supply. Because the operation of the
redundant areas of the power supply is identical, only the upper board circuitry will be examined. The
ac input is rectified and filtered in the unregulated (PWB-1) area of the supply. The unregulated dc is
applied to both converters. The regulator circuits control their respective converters by altering their
frequency and duty cycle to meet input and load variations. The converters use the flyback principle to
couple energy in the transformer primary winding to the secondary winding and to the output
rectifiers, filters, and load. The output is a stable, well-regulated dc that is used to drive the subsystems
within the terminal.

4.7.2 UNREGULATED SUPPLY. The unregulated section of the power supply is located on the
upper board and provides unregulated dc to both boards. In operation, the ac input power is applied
through an electromagnetic interference (EMI) filter through the power switch located on the upper
board. When the switch is closed, ac power is applied to a full-wave bridge rectifier. The pulsating dc
output of the bridge circuit is applied across filter capacitors to produce smoothed, unregulated 160
volt dc that is applied to both upper and lower converters. The output of the bridge circuit is also
applied to the soft start circuit.
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Figure 4-18. Power Supply Block Diagram

4.7.3 SOFT START CIRCUIT. The soft start circuit is located in the area of the unregulated supply
on the upper board. The soft start circuit provides a starting current limiter for the unregulated supply.
When the terminal is initially switched on the charging current for the filter capacitors is limited by
passing it through a low value (18 ohm) resistor. At the same time, the output of the full-wave rectifier
circuit is applied to a RC network. After about 50 milliseconds the voltage across the RC network has
reached a level sufficient to trigger the SCR into conduction that bypasses the current limiting resistor.
Once the SCR goes into conduction it remains on until the ac power is removed.

4.74 DC TO DC CONVERTER CIRCUIT. The principle of operation used by the dc-to-dc
converter is that of a blocking oscillator. See figure 4-19. The converter is self starting so that when
power is applied, power switching transistor Q311 goes into saturation allowing current to pass
through the primary winding. The output of the tertiary winding drives the Q311 base circuit. The
current continues to increase with time. The actual amount of time it takes the current to ramp up isa
function of the applied unregulated dc voltage and the primary inductance of the transformer. Before
the transistor reaches its maximum current handling capacity or saturation current of the transformer
primary winding, the emitter resistor R338 will have a sufficient voltage drop across it to switch on
transistor Q309 of the instantaneous over current protection circuit. This will drop the base potential
on Q311 and switch it off. When Q311 switches off the primary winding polarity reverses and it ceases
to act ass a load and begins to act a a source when its induced field collapses. The polarity on all other
winding also reverses. This change begins the flyback that produces the transformer action necessary
to couple the energy in the primary to the secondary windings. The snubber circuit on the primary
winding is to slow down the polarity reversal to prevent damage to Q311 during turn off.
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In operation the converter will be delivering maximum safe amount of power to charge the output filter
capacitors during initial turn on. During this period, the charge time of the transformer is terminated
by Q309. After the output filter capacitors have charged to the correct level, the charge time of the
transformer is terminated by the regulator.

Another circuit on the transformer primary is the flyback limiter. This circuit absorbs a setamount of
energy on the leading edge of the flyback voltage to prevent overshoot. If this overshoot is not
absorbed, the regulator will sense the overshoot and use its value for regulation. This would cause the
output voltage to vary with line and load variations and thus reduce regulation.

4.7.5 VOLTAGE REGULATOR. The regulator circuit controls the output voltages of the power
supply by sensing the flyback voltages and varying the frequency and duty cycle of the converter to
compensate for line and load variations. When power is initially applied, maximum power is required
to charge the output filter capacitors. Because of this, the converter must deliver maximum current to
the output and the regulator has no effect on the converter. During this period the power transistor is
turned off by the instantaneous over current protection circuit as it approaches maximum current on
each cycle.
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As the load requirements diminish to their steady state values the power output of the converter must
be reduced. The regulator begins to switch off the converter power transistor before it reaches the
maximum safe current level. Refer to figure 4-20. During flyback, capacitor C313 charges to the
average flyback voltage. This voltage signal is input through the inverting side of U302 to establish a
current level of Q305. Transistor Q305 acts as an adjustable constant current source to timing
capacitor C317. The amount of current through Q305 is a function of the level of flyback voltage stored
on C313. During flyback the output of the tertiary winding has kept C317 discharged. When Q311
begins to conduct again, C317 is allowed to charge at a rate determined by the amount of current being
passed by Q305. When the voltage across C317 reaches the correct level, Q307 and Q308 will switch on.
Transistor Q308 sinks Q311’s base current and switches Q311 off. In summary, when the load
increases, greater current is required of the supply. The converter must remain on for longer periods of
time. To accomplish this, U302 senses a lower flyback voltage (because of the increased load) and lower
the output current of Q305 which causes C317 to take longer to charge. The longer it takes C317 to
chiarge the longer that Q311 is on per cycle.

REGULATOR SENSE
WINDING

| ca13
~

Ay

TERTIARY-WINDING

U302
REF

Q307 a3
’ CONVERTER
) POWER
SWITCHING
! TRANSISTOR
Q308

c317_L_
~

— o

Figure 4-20. Regulator Circuit, Simplified Diagram
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Conversely, when the load decreases, less current is required of the supply. The converter must remain
on for shorter periods of time. To accomplish this, U302 senses a higher flyback voltage (because of the
decreased load) and increases the output current of Q305 which causes C317 to charge faster. The
faster C317 charges the shorter time Q311 is on per cycle.

4.7.6 FAILURE PROTECT CIRCUIT. This circuit provides protection to the power supply and its
load against output overvoltage or sustained overcurrent. The failure protection circuit consists of four
transistors and their associated components. It forms an over voltage sense, sustained over-current
sense, latch, and driver which switches off the power switching transistor of the converter. When the
circuit latches it holds the power switching transistor off as long as the primary side dc is present. The
circuit is disabled during initial power up until the soft start SCR is triggered into conduction. When
the SCR goes into conduction the failure protect circuit is enabled.
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SECTION V
MAINTENANCE

5.1 INTRODUCTION

The terminal has been designed with several built-in test features that will aid in the quick isolation of
failures. In addition, this section provides a series of comprehensive troubleshooting charts that will
serve as a guide to the use of the built-in tests to quickly isolate a defective assembly. Paragraph 5.4
provides the correct procedure for cleaning the terminal printhead. Paragraph 5.5 contains
information concerning the location of and the correct procedure for removal and replacement of a
defective component. The adjustment of the printer system is discussed in Paragraph 5.6. Testing of the
communication system is presented in Paragraph 5.7.

5.2 SELF TEST. The terminal contains several built-in tests. The random access memory is checked
automatically each time the terminal is turned on. The system read only memory and bubble memory
system is tested by calling up a test that is resident in ROM. In addition there is a test initialization
sequence, a built-in test for bubble memory masks, and a high-speed character repeat function that can
be used to isolate terminal failures.

5.2.1 RAM TEST. Each time the terminal is turned on, a test of the terminal RAM is initiated and
circuitry on the upper board will cause the printer to perform a linefeed, make the printhead slew to the
left margin, and light the COMMAND indicator. At the same time, the main processor, located on the
lower board, will conduct a RAM test. If the RAM successfully passes the test, the main processor
sends a READY message to be prilnted.

If the RAM fails, or the main processor is malfunctioning then the terminal will still perform as
previously described with the exception that the message READY will not be printed.

If the printer/keyboard control system located on the upper board is malfunctioning, the printer will
not linefeed, slew to the left margin or print a READY message.

5.2.2 TEST INITIALIZATION. The TEST INIT command will initiate the system initialization
routine. This routine is NOT necessary to run any of the terminal built-in tests. It provides a simple and
quick method to set up the terminal with an empty catalog and a predetermined set of terminal
parameters.

When the TEST INIT command is entered, the terminal will respond with the prompt message OK?
(Y/N) to whicha Y or N must be entered. An N will terminate the initialization with no action taken. A
Y will cause the initialization to occur. The catalog will be set up with no files created, even if some of
the files are locked. The terminal parameters will be set as follows:
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Speed — 300 baud No Record or Playback Files

Parity — Even EDC — On ) \)
Parity Checking — Off ' No Key Definition
Full Duplex Mode DC3, DCI1.3 and DC2.4 — On
Communication to Internal (A/C coupler) Buffer — Inactive
No ABM OFF LINE
Transmit End-of-Line to CRLF ABM Auto Trigger — Off
Receive End-of-Line to CRLF EOT Disconnect — Off
CAUTION

Use of this function will remove ALL files from memory, even if they
are locked files.

5.2.3 ROM AND BUBBLE MEMORY TEST. The TEST command will activate a test routine,
resident in ROM, that will perform the following tests:

e CRC ROM check on the main processor ROM:s.
e Read and write a single page of data from each bubble device in the memory system.
If an error occurs as a result of the test, a FAIL message is printed followed by an error code. If no

errors occur, then a DONE message is printed when the test terminates. It should be noted that after
the TEST command has been entered the terminal will appear to go inactive while the test is in

progress. The following is a list of errors for the test: :i
FAIL — 1 ROMI1 CRC FAIL (U58)
FAIL — 2 ROM2 CRC FAIL (U59)
FAIL — 3 ROM3 CRC FAIL (U60)
FAIL — 4 ROM4 CRC FAIL (U61)
FAIL — 5 ROMS CRC FAIL (U62)
FAIL — 6 BUBBLE 0 FAIL
FAIL — 7 : BUBBLE 1 FAIL
FAIL — 8 BUBBLE 2 FAIL
FAIL — 9 BUBBLE 3 FAIL
FAIL — A BUBBLE 4 FAIL
FAIL — B BUBBLE 5 FAIL
FAIL — C BUBBLE 6 FAIL
FAIL — D BUBBLE 7 FAIL

5.2.4 DISCRETE AND DUAL MEMORY BOARDS. There are two different types of memory
boards used in the terminal, discrete memory boards and dual memory boards. The discrete memory
boards contain one bubble memory device per board. Because of their size, only two discrete memory
boards can be installed in a terminal. Each discrete memory board can store 10K characters. The
location of the bubble devices on the discrete memory board is shown in figure 5-1.
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Figure 5-1. Discrete Memory Board

The dual memory board contains two bubble devices per board and is one half the size of the discrete
board. Each dual memory board can store 20K characters. A maximum of four dual memory boards
can be installed in a terminal. Memory boards can not be mixed, that is, a discrete board and a dual
memory board cannot be installed together in the same terminal. The location of the bubble devices on
the dual memory board is shown in figure 5-2.

5.2.4.1 Bubble Mask Tests. Each bubble memory device in the terminal requires a mask for read write
operations. The bubble mask is simply a string of characters that define which of the minor loops in the
bubble device are defective. The memory system uses the mask information to condition the data
transfers with the bubble device to correct for the defective loops. Each bubble device has a mask
defined by the manufacturer that is unique to the bubble device. These bubble mask tests allow the
checking of the mask that is already installed in the bubble device. If the mask is lost, it also allows the
mask to be reinserted into the bubble device. The TEST MASK command will cause the terminal to
print the mask for each bubble device in the system. The format of the mask is as follows:

MBM n AABBCCDDEEFFGGHHIIJJKKLLMMXXXX
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Figure 5-2. Dual Memory Board

The MBM (Magnetic Bubble Memory) device number (0-7) is followd by a character string. Each
double letter represents a two digit hexadecimal number which indicates a defective minor loop. The 13
defective loops are represented. The XXXX is a four digit CRC check character which is used to
validate the mask during input to protect against input errors. If there is no bubble device installed ina
memory location or the mask of the bubble device in that location has been lost, the terminal will print
out the following message:

MBM n OUT

Where n represents the location number where there is no bubble device installed, or the mask has been
lost.

If a bubble mask has been lost and the mask information for that device is not available, the mask data
is also printed on the bubble device. To read the data, it is necessary to open the terminal; remove the
upper board and examine the bubble device in question. An example of the mask data for a bubble
device is shown in figure 5-3. The mask number is read from left to right and top to bottom. The mask
number illustrated is 1832495D92939798999 A9B9CIDICFS. The mask number printed on the bubble
device is listed in groups of five characters for ease of reading. When the number is entered using the
TEST MASK instruction, there are no spaces in between. The last line of the bubble device is the part
number of a bubble device with a mask label on it and has nothing to do with the bubble mask data.
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Figure 5-3. Bubble Mask Data Label

5.2.4.2 Entering Bubble Masks. If a bubble mask is lost, it can be rewritten into the bubble device by
the use of the TEST MASK n command, where n represents the bubble device number. The mask
associated with bubble memory device n (0-7) will be set to the value of the character string that is
entered after the TEST MASK command. If the masks of both bubble devices are lost in a discrete
bubble memory terminal, then the TEST MASK command cannot be used to reload the masksinto the
bubble devices. In this case, either both memory modules can be replaced or a one module can be
installed and a TEST MASK n command can be used to re-enter the remaining bubble memory mask.

CAUTION

Care should be exercised in the installation of the bubble memory
mask. If an incorrect mask is entered, the bubble device will not work
correctly even if the correct mask is entered at a later time. If an
incorrect mask is entered, replacement memory board must be
installed because the bubble device is no longer reliable.
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5.2.5 HIGH SPEED CHARACTER REPEAT. By depressing both the control and shift keys while
the keyboard is in the upper case mode, any shifted key can be repeated once’every 17 milliseconds. S
Once initiated, this repeat operation will continue (even with no keys depressed) until a key is entered

which does not have the control, shift, and upper case function also depressed. The terminal must not

be in the record mode.

5.3 TROUBLESHOOTING CHART.
This troubleshooting chart is designed to assist you in quickly determining the faulty assembly in a
terminal. Start with the chart on sheet one and proceed as directed.

POWER UP
A
READY MESSAGE YES
Y=
PRINTED? GO TO CIRCUIT CHECKS (SHEET 2)
NO
ISFANRUNNING? |NO o G070 POWER SUPPLY (SHEET 3)
YES
‘ -
TN
1S COMMAND NO P
INDICATOR ON NG > REPLACE A.UPPER BOARD L
CONTINUOUSLY? ‘ B.KEYBOARD o
YES
\
PRESS NUM LOCK
SWITCH TWIiCE.DID | no
NUM LOCK L ~~ —» REPLACE A.UPPER BOARD
INDICATOR TURN ON B.KEYBOARD
AND OFF?
YES
DID POWER UP NO
GIVE A PERFECT [N o REPLACE A.PRINTER MECHANISM
LINE FEED? B. UPPER BOARD
YES
|
DOES PAPER
NO »{ DOESANY NO o REPLACE A.UPPER BOARD
ADVANCE OPERATE STEPPING OCCUR?
PROPERLY? : ? 8. PRINTER MECHANISM
C.KEYBOARD
YES YES REPLACE A.PRINTER MECHANISM
) B. UPPER BOARD
DOES THE COMMAND |
INDICATOR REMAIN |YES — » REPLACE A.LOWER BOARD
ON? B.UPPER BOARD
NO
AN
(
NS

GO TO SHEET 4
NO READY



o,

¢

CIRCUIT CHECKS

ENTER THE TEST
COMMAND

DID FAIL 15
OCCUR?

_Y_E_S___» REPLACE LOWER BOARD

NO

DID FAIL6 D
OCCUR?

L YES . REPLACE A.MEMORY MODULE: FAIL 6,7 MODULE A3

FAIL 8,9 MODULE A4
FAIL A,B MODULE A5

NO

y

FAIL C,D MODULE A6
B. LOWER BOARD

SET TERMINAL TO OFF
LINE. SET UPPER CASE

LOCK.PRESS AND HOLD

CNTL AND SHIFT KEYS
SIMULTANEOUSLY.
PRESS ANY
CHARACTER KEY.

\

DOES TERMINAL PRINT
AT HIGH SPEED AND
GOOD QUALITY? (SEE
NOTE 1) STOP
PRINTING BY
PRESSING ANY
CHARACTER KEY.

NO ARE CERTAIN NO 1S PRINTHEAD NO
o > |—— ADJ 3
DOTS FAILING? CONTRAST OK? UST CONTRAST

REPLACE: A.PRINTHEAD
B. UPPER BOARD

YES YES

NOTE 1. TURN OFF PRINTING
BEFORE 10 LINES HAVE BEEN

CHECK (SHEET 6)

YES L —» REPLACE A.PRINTHEAD—® FOR OTHER
B. UPPER BOARD PRINTING PROBLEMS,
REPLACE A.PRINTER MECHANISM
GO TO COMMUNICATIONS CIRCUITS B. UPPER BOARDS
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POWER SUPPLY CHECKS

\

ENSURE THAT POWER IS
DISCONNECTED. REMOVE
UPPER TERMINAL CASE.
DISCONNECT THE FAN.

Y

CONNECT POWER TO
TERMINAL. TURN TERMINAL
ON. IS —12 VDC PRESENT AT
C303? (SEE NOTE 1)

YES
— > REPLACE FAN.

NOTE 1. MEASURE FROM
THE LEFT REAR LEAD ON | NO

C303 TO THE HEATSINK. \

DISCONNECT THE TWO
INTERBOARD CONNECTOR
AT THE REAR OF THE UPPER
BOARD. IS —12 VDC PRESENT
AT C303?

YES

NO

DISCONNECT THE
KEYBOARD. IS —12 VDC
PRESENT AT C303?

YES

NO

DISCONNECT THE PRINTER
MECHANISM CABLES. IS
—12 VDC PRESENT AT C303?

YES

IS LINE FUSE BLOWN?

YES

NO

L’—'> REPLACE UPPER BOARD

|——————» REPLACE LOWER BOARD.

————» REPLACE KEYBOARD.

———— REPLACE PRINTER MECHANISM.

—® REPLACE BOTH UPPER AND
LOWER BOARDS. DO NOT
REPLACE THE FUSE.

~
e



NO RiDY

1

DID THE CARRIAGE STEP TO
THE LEFT MARGIN AND/OR
PULL IN TO DETENT WHEN
POWER WAS TURNED ON?

NO
————® REPLACE A.PRINTER MECHANISM

B. UPPER BOARD

YES

IS THE CARRIAGE STEPPING
WITHOUT PRINTING
ANYTHING?

L YES o REPLACE A PRINTHEAD

B. UPPER BOARD

NO

IF ANYTHING WAS PRINTED,
WAS IT SMEARED OR

—-YES—-P ADJUST CONTRAST

REPLACE A.PRINTER MECHANISM

B. UPPER BOARD

YES
———» GO TO BUBBLE SYNC (SHEET 5)

BLURRED?

NO
WAS A BS MESSAGE
PRINTED?

NO

REMOVE UPPER TERMINAL
CASE. POSITION PRINTHEAD
TO CENTER OF CARRIAGE BY
HAND. TURN POWER ON. DID
PRINTHEAD SLEW TO LEFT
MARGIN NORMALLY?

—'-\‘O—D REPLACE A.PRINTER MECHANISM

B. UPPER BOARD

YES

DOES PRINTHEAD STEP IN
RESPONSE TO CHARACTERS
ENTERED FROM KEYBOARD?

[ NO o REPLACE A. LOWER BOARD

B. UPPER BOARD
C. PRINTER MECHANISM

YES

D. KEYBOARD

GO TO CIRCUIT CHECKS (SHEET 2)
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BUBBLE SYNC

WAIT FOR MESSAGE COMPLE-
TION. APPROXIMATELY 40
SECONDS FOR EACH UNSYN-

NO

» CYCLE POWER A SECOND TIME.

CHRONIZED BUBBLE DEVICE.
WAS | PRINTED AFTER ANY
OF THE MESSAGES?

YES

-l

THE NUMBER IN THE MES-
SAGE IS THE BUBBLE DEVICE
THAT HAS LOST ITS MASK.
RE-ENTER THE MASK USING
COMMAND, TEST MASK #
(DATA ON DEVICE LABEL) SKIP,1

CYCLE THE TERMINAL
POWER. WAS THE READY
MESSAGE PRINTED? NOTE:
BR__MESSAGES ARE NOR-
MALLY PRINTED AFTER A
MASK HAS BEEN ENTERED.
CYCLE THE TERMINAL
POWER IF A BR_ _MESSAGE
WAS PRINTED. WAS THE
READY MESSAGE PRINTED?

NO

IF MESSAGE REMAINS
REPLACE A.MEMORY MODULE
BSO OR 1, MODULE A3
BS2 OR 3, MODULE A4
BS4 OR 5, MODULE A5
BS6 OR 7, MODULE A6
B. LOWER BOARD

—» REPLACE A.MEMORY MODULE

YES

ANY MORE BS MESSAGES?

YES

NO

Y

BUBBLE SYNC TEST
COMPLETE
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COMMUNICATIONS CIRCWHTS
CHECK

CHECK EIA PORT USING TEST
PLUG. ENSURE THAT TERMI-
NAL IS IN FULL-DUPLEX
WITH THE BUFFER OFF. WAS
TEST SUCCESSFUL?

NO
—————— REPLACE LOWER BOARD

YES

i

CHECK ACOUSTIC COUPLER

TRANSMITTER BY:

1. SETTING INTERFACE TO
INTERNAL.

2, SETTING HALF-DUPLEX
MODE.

3. PRESS CTRL AND ‘2’ KEY.

COMM INDICATOR SHOULD

LIGHT AND TWO TONES

SHOULD BE HEARD AT

ACOUSTIC COUPLER TRANS-

MITTER WHEN LEAVING UP

ON THE KEYS. WAS TEST

SUCCESSFUL?

NO
|-——— REPLACE A.SPEAKER

B.UPPER BOARD
C.LOWER BOARD

YES

)

CHECK ACOUSTIC COUPLER
RECEIVER USING THE
CALIBRATOR HANDSET.
COMM INDICATOR SHOULD
TURN ON, WAS TEST
SUCCESSFUL?

NO

[— " REPLACE A.MICROPHONE
B. UPPER BOARD
C. LOWER BOARD

YES

COMMUNICATION CIRCUITS
CHECK COMPLETE

5-11



5.4 REMOVAL AND REPLACEMENT. 7

The following paragraphs explain how to remove and replace the components of the terminal. Figure

s

5-4 shows the location of terminal components.

CAUTION

Disconnect the memory terminal ac power cord from the wall
receptable before attempting any internal disassembly procedures.

5.4.1 UPPER TERMINAL CASE. Remove the upper terminal case as follows:

1.

Disconnect the power cord and communications cable (if present) from the rear of the
terminal.

Open the paper supply door and remove the paper from the terminal. This will prevent the
paper from falling out during case removal.

Place the terminal upside down on a padded working surface.
Remove the four recessed screws which secure the base to the upper cover.
Grasp the upper cover and base together and turn the terminal right side up.
Remove the upper case cover. o
NOTE
The Model 765 has two wire assemblies located inside of the case at the
rear of the terminal. These connections are for the acoustic coupler and

must be disconnected. To disconnect, simply remove the two
connecting plugs at the point where they attach to the upper board.



UPPER COMMUNICATIONS
CONNECTOR P403

FAN ASSEMBLY
POWER PLUG

HEATSINK

PLATEN

LINE FEED
STEPPER
MOTOR

( PRINTHEAD
N PRESSURE
BAR

PRINTHEAD ASSEMBLY
MOUNTING

SCREWS

KEYBOARD
FLEX CABLE
CONNECTOR

“N\—KEYBOARD
PENCIL
SWITCHES

KEYBOARD
RETAINER
CLIPS

Figure 5-4. Terminal Component Locations
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Replace the upper terminal case as follows:

Set the upper case on its back at the rear of the memory terminal.
Connect the two acoustic coupler assembly cables (Model 765 only) to the upper board.

Verify that the fan, printer mechanism, printhead, keyboard, and lower board cables are
connected to their upper board connector pins.

Verify that the power cord receptacle is inserted in its groove in the base of the terminal case.

Lower the front of the upper case, keeping cables and wires off of the heatsink and away
from the fan blade.

Guide the paper compartment rear wall (on the upper case) into the slot at the bottom rear of
the mechanism paper supply compartment.

Verify that the sides, front, and rear of the case are engaged in their respective grooves in the
base.

Grasp the upper case and base together and turn the unit upside down.

Install the four screws through the base and tighten.

5.4.2 PRINTER MECHANISM. Remove the printer mechanism as follows:

Remove the top of the terminal case as described in paragraph 5.4.1.

Refer to figure 5-5 and disconnect the sensor and motor connectors, and the mechanism
ground connector.

CAUTION
Grasp the connectors only by their plastic bodies when disconnecting.
Do not pull on the wires. Needle-nose pliers may be used if more

convenient.

Release the front of the mechanism by pressing the two front support posts toward the rear
of the terminal.

Lift the front of the terminal sufficiently to clear the two front posts and slide the mechanism
backward to center the rear posts in the mechanism slots.

Lift the entire mechanism approximately four inches (10 cm) and unplug the printhead
connector (J101) from the upper PWB. The connector is located below the mechanism.

Lift the mechanism from the terminal.
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KEYBOARD
CONNECTOR

PRINTHEAD
CONNECTOR

PRINTER MECHANISM
CONNECTOR J252
(HIDDEN)

PRINTER MACH ,
J252 (HIDDEN) . T sy e

’; INTER-PWB
CONNECTOR.

PRINTER
MECHANISM
CONNECTOR
J1

INTER-PWB CONNECTOR
J310

INTER-PWB CONNECTOR — PRINTER MECHANISM

CONNECTOR
J3
20 J201
FAN CONNECTION — INTER-PWB CONNECTOR
J302

Figure 5-5. Terminal Connector Locations
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Replace the printer mechanism as follows:

Verify that the four spring spacers are seated atop each of the four mechanism mounting
posts.

Hold the mechanism above the upper board and connect the printhead connectorto J101 on
the board.

Route the motor and sensor cables under the mechanism and behind the left rear mounting
post.

Connect the sensor cable to J1 and the motor cable to J201. Refer to figure 5-5 and connect
the printhead solenoid connector to J251 and the line feed stepper motor connector to J252.
Connect the mechanism around cable to the tab located beneath the line feed stepper motor.

Lower the rear mechanism slots over the rear mounting posts and press down the
mechanism to engage posts. Pull the mechanism forward to engage the front slots and
mounting posts and press down to engage the front posts.

5.4.3 PRINTHEAD. Remove the printhead as follows:

1.

Remove the top of the terminal case as described in paragraph 5.4.1.
Remove the printer mechanism as described in paragraph 5.4.2.
Remove the plastic clip that holds the flat flexible ribbon cable to the printer mechanism.

Release the pressure bar assembly (fig. 5-6) by disconnecting the plastic solenoid linkage at
the point where it attaches to the pressure bar assembly.

Loosen both the 3/ 16th inch head screws that secure the printhead to the printhead carriage
assembly.

Lift the clear plastic window (fig. 5-7), grasp the printhead assembly pulling up and back
until it 1s clear of the two plastic aligning tabs.

Gently remove the printhead assembly (if the printhead does not come off, repeat steps 5 and
6) and let the clear plastic window return to its resting position.
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PRINTHEAD SOLENOID

LINKAGE

LINE FEED
STEPPING MOTOR

PRINTHEAD LIFT
SOLENOID

KNURLED SOLENOID
ADJUSTMENT WHEEL

PRESSURE BAR PRINTHEAD CARRIAGE
ASSEMBLY ROD SUPPORT BEARINGS

Figure 5-6. Printer Mechanism Component Locations
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PRINTHEAD MOUNTING SCREWS

CLEAR PLASTIC WINDOW

PLASTIC
ALIGNING
PINS

PRINTHEAD
FLEX CABLE DISCONNECTED
SOLENOID

LINKAGE
PRINTHEAD FLEX

Figure 5-7. Printhead Removal
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Replace the printhead as follows:

1.

Lift the clear plastic window (fig. 5-7).

Slide the printhead into position onto the printhead carriage. Ensure that the two plastic
pins fit into the holes on the printhead assembly.

Tighten the two screws that retain the printhead assembly.

Adjust the printhead pressure as instructed in paragraph 5.5.1.

Lay the flexible cable under the printhead with a rolling loop to the left.
Secure the flexible cable to the mechanism with the plastic clip.

Install the mechanism in the terminal as instructed in paragraph 5.4.2.

Adjust printhead position alignment as instructed in paragraph 5.5.2.

5.4.4 KEYBOARD. Remove the keyboard as follows:

1.

Remove the top of the terminal case as described in section 5.4.1.

Remove the keyboard bezel by relieving the snap-on posts on the left and right ends of the
keyboard and the bezel.

Press the keyboard assembly toward the rear of the terminal until the three front retainer
clips are free of the keyboard.

Lift the front of the keyboard assembly up and slide the keyboard forward off of the
terminal.

Holding the keyboard in one hand, place the index finger of the other hand under the flat
ribbon connector as shown. Gently pull up on the cable keyboard connection until it is free
of the keyboard.

Replace the keyboard as follows:

1.

Lay the keyboard in front of the terminal and connect the keyboard flex cable connector to
the keyboard. ’
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CAUTION " | A

Extreme care should be exercised when installing the keyboard flex
cable connector. The connector pins are made of a thin metal and are
easily bent or broken. Verify that all of the pins are in the respect-
sockets of the connector before applying insertion force.

Lift the keyboard and insert the rear edge into the three rear keyboard clips of the base while
gently folding the cable beneath the keyboard.

Push the keyboard toward the rear of the terminal until the front clips of the base are clear.
Lower the front edge of the keyboard and release, inserting the front edge into the three front
clips.

Verify that the pencil switches located in the lower right corner of the keyboard are set the
same as the keyboard being replaced. A listing of the keyboard pencil switch setting is
provided in figure 5-8.

Install the keyboard bezel by pushing down on the bezel until the two end posts snap into
place.

N
CLOSED
OPEN
KEYBOARD CLOSE SWITCH NUMBER

USA NONE

UNITED KINGDOM 1 ONLY
FRENCH . ‘ 2 0NLY
DENMARK/NORWAY 3ONLY
SWEDEN/FINLAND 4 ONLY
GERMAN 5 ONLY

lﬂ/‘\\

Figure 5-8. Keyboard Pencil Switch Settings
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5.4.5. FAN ASSEMBLY

4.

Remove the upper terminal case as described in paragraph 5.4.1.
Unplug the fan connector from the upper PWB at J302 (fig. 5-5).
Loosen both fan bracket screws.

Slide the fan motor and blades forward and out of the bracket.

Replace the fan by completing the above steps in the reverse order. Rotate the fan blades manually to
ascertain freedom of movement. If the movement of the fan blades is restricted, position the fanin the
bracket as needed.

5.4.6 UPPER BOARD. Remove the upper board as follows:

1.

Remove the upper terminal case as described in paragraph 5.4.1.
Remove the printer mechanism as described in paragraph 5.4.2.
Remove the mounting post springs and spacers.

Disconnect the four inte;;board éonnectors (fig. 5-5).

Slide the ac power receptable out of its mounting slots.

Remove the upper board by lifting it straight up.

Replace the upper board by reversing the order of removal.

CAUTION
When replacing the upper board verify that the black conductive foam
has been removed from the underside of the board. Damage to the
terminal could result if it is not removed.

NOTE

Spare upper boards do not include the ROM kit. Transfer the ROM
from socket XU10 of the defective board to the new board.

Verify that the jumpers on the replacement board are identical with the

jumpers of the defective board. Option jumper location information is
shown in Table G-1 in Appendix G.
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Figure 5-9. Discrete Memory Module Removal

o

-

-

Figure 5-10. Dual Memory Module Removal
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5.4.7 MEMORY BOARDS. Remove memory boards as follows:
I.  Remove the upper board as described in paragraph 5.4.6.

2. Refer to figure 5-2 for location numbers of discrete memory boards and figure 5-3 for
location numbers of dual memory boards.

3. Bend back the memory board retaining élips with your thumbs and lift the memory board
out of its sockets with your index and middle finger as shown in figure 5-9 and 5-10. New
board connectors are stiff and may require extra effort to remove them.

4. Remove the memory board by lifting it straight up.

Replace the memory board by performing the following steps:

1. Rest the memory board on the retainer clips above the sockets.

N

Verify that the pins on the memory board are aligned with the sockets on the lower board.

et

Apply pressure on both sides of the memory board until the retaining clips snap into place.

4. Replace tl.w upper board (para. 5.4.6).
( 5.4.8 LOWER BOARD

1. Remove the upper board as described in paragraph 5.4.6.

2. Remove mounting post spacers.

3. Remove the lower board by lifting it straight out.

Replacement of the lower PWB is accomplished by reversing the order of removal.
CAUTION
When replacing the lower board verify that the black conductive foam
(if present) has been removed from the underside of the board. Damage
to the terminal could result if it is not removed.
NOTE

Spare lower boards do not include the ROM kit. Transfer the five
ROM’s from sockets US8 through U62 of the defective board to the

new board. If the terminal is a *B, then the PROM at socket U65 must
also be transferred. :
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5.5 TERMINAL ADJUSTMENTS ; : _
Under normal operating conditions, the closed-loop control circuitry of the printer systems will
compensate for friction changes caused by wear, temperature variations, and component aging. No

field adjustments are required except alignment of the thermal printhead after replacement of the

mechanism or printhead assembly. If print quality deteriorates, do not attempt adjustments until the
cause is fully understood.

5.5.1. PRINTHEAD PRESSURE ADJUSTMENT. Adjust printhead pressure as follows:

1.

Remove the upper terminal case as described in paragraph 5.4.1.
Manually position the printhead approximately four inches from the left margin.

Press the printhead lift solenoid (fig. 5-6) so that the solenoid is in the fully energized
position.

Place a measuring device along the solenoid linkage and measure the travel distance.
Adjust the solenoid travel to at least 0.05 cm (0.02 inches) but no greater than 0.11 cm (0.045
inches) by rotating the knurled solenoid adjustment wheel (fig. 5-6). Rotate the wheel

clockwise to increase the travel, counterclockwise to decrease the travel.

Repeat steps 3 through 5 several times to ascertain that the adjustment is correct.

5.5.2 PRINTHEAD POSITION ALIGNMENT. After installing a new printhead, check a printed
line of zeros. If the tops or the bottom of the zeroes are missing anywhere along the printed line, correct
by repositioning the printhead carriage rod support bearings (fig. 5-6) as follows:

1.

Loosen the screw that clamps the bearing to the frame. Move the bearing up if the bottom of
the characters are missing; move down if the top of the characters are missing.
Independently adjust each end of the carriage rod support bearings for the condition
observed.

After adjusting, verify that the printhead carriage does not rub against the frame and that
the top of the printhead does not interfere with the clear plastic window and its associated
roller.

Retighten the clamping screws and type several more lines of zeros to recheck printing
quality. Readjust as necessary.

5.5.3 ADJUSTMENT. You will probably never have to adjust the printing contrast since it is preset at
the factory for optimum clarity. But if the contrast has been changed and you want a darker or lighter
image, here’s how to adjust it.

1.

For darker print insert a small standérd screwdriver into the hole marked CONTRAST
located on the right side of the terminal; then rotate the screwdriver clockwise (toward D),
while printing characters from the keyboard, until the printed tinage is dark enough.
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NOTE

If the print blurs, you’ve rotated the screwdriver too far. If so, adjust it
to a lighter print.

2. For lighter print rotate the screwdriver counterclockwise (toward L), while printing
characters from the keyboard, until the printed image is light enough.

5.5.4 TRANSMIT LEVEL ADJUSTMENT. The transmit level is factory-calibrated for optimum
performance with most U.S. telephone systems. However, because of the conditions of some handsets
and since line losses occur in some areas, it may be necessary to increase or decrease the transmit level
to compensate for unusual conditions. Adjust the transmit level for optimum performance by inserting
a small screwdriver into the hole marked TRANSMIT LEVEL; rotate clockwise to improve log-on or
counterclockwise to reduce data errors.

5.6 COMMUNICATIONS SYSTEM TESTING

The communications system of the terminal can be tested by using a test plug that connects to the EIA
port in the rear of the terminal. The plug takes the signals from the transmit side of the terminal and
returns the same signals to the terminal receiver. The procedure for using the test plug is as follows:

1.  Using the STATUS command verify that the following terminal parameters are set:

Interface —EIA Baud — Any baud rate
Duplex — Full Buffer — ON

If any of the parameters are incorrect, use the CHANGE command to correct them.

2. Insert the test plug, TI part number 2200076-0001, into the lower interface connection, P1.

3.  Switch the terminal to ON LINE.

4. Type in up to 80 characters.

5. Depress the SKIP key or if 80 characters have been typed in type in one more character.
With *B terminals it will transmit on the 82 character.

6.  The terminal should print the text that was typed in. If it does, then the communications
system is functioning normally.

5.7 PRINTHEAD CLEANING

The printhead should be cleaned each time a new roll of thermal paper is loaded into the terminal.
Clean more often if the printed image begins to fade because of residue accumulating on the printhead.
Proceed as follows:

1. Remove all thermal paper from the paper chute (refer to Loading Paper in Section II).
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WET WITH DENATURED ALCOHOL

5-CM
(2 INCH)
STRIP

Figure 5-11. Printhead Cleaning

Using denatured alcohol, wet a 5 cm (2 inch) wide strip across a sheet of good quality bond
paper. Insert the sheet down the paper chute as shown in figure 5-11.

NOTE

Denatured alcohol is available from Texas Instruments in pint
containers (TI Part No. 230007-0000).

Print five lines on the bond paper across the 5 cm (2 inch) strip wetted with alcohol. Then
advance the paper to a dry area and print two more lines.

NOTE

The printhead will not print a visible image on the bond paper. IS
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SECTION VI

PARTS LIST

6.1 INTRODUCTION

This section contains the assembly drawings and their associated parts list for the terminal.

Assembly Name

Data Terminal, Model 763

Cover Assembly, Model 763

Data Terminal, Model 765
Inner Cover Assembly, Model 765
Outer Cover Assembly, Model 765

Mechanism Assembly (With Printhead)
Mechanism Assembly (Without Printhead)
Printhead Drive Motor Assembly

Paper Drive Motor Assembly

Printhead Drive Feedback Sensor Assembly
Printhead Assembly

Fan Assembly

Keyboard Assembly

Terminal Electronics (Upper Board)
Memory Controller (Lower Board)
Memory Module, Discrete

Memory Module, Dual (To Be Added)

103/202/212 Cable Assembly
CBSI1001F Cable Assembly
Current Loop Cable Assembly
113 Cable Assembly

Drawing Number

D2200049B
D2200044B

D0999230F
D0999239C
D0983809A

D0999264

D0999257-0001C

D0983812D

- D2200045

C0983814D
B0983829

C0999232C
A0999241B

D0937300
D0999222])
D0999236J
0999261

D2200051
D2200052
D2200053
C2200055

Page Number

6-1
6-4

6-7
6-12
6-15

6-18
6-20
6-23
6-25
6-27
6-29
6-31
6-33

6-37
6-60
6-70
6-75

6-77
6-79
6-81
6-83
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LIST OF MATERIALS
Assembly

DATA TERMINAL, 115V EIA/TTY :;:0?)290001 g“.
DATA TERMINAL, 115V W/MODEM 2200049-0002 Dd
DATA TERMINAL, 230V E/A/TTY 2200049-0003 D
DATA TERMINAL, 763 E1A/ T v, kAT AANA. 2200045.0005 D
temm Mm} . AT::(':::"“ N 22000490005 D
No. . Description Remarks
0001 00001.000 EA 0999227-0002 BASE,PORTABLE MEMORY TERMINAL (PMT)
0002 00001.000 EA 0937300-0002 TERMINAL ELECTRONICS,743-EIA/TTY for —0001 & —0005
-0002 00001.000 EA 0937300-0001 TERMINAL ELECTRONICS,743/745 W/MODEM for —0002 only
0002 00007 .000 FA 0937310-0002 TERMINAL ELEC.T43~ETA/TTY-WE for —0003 only
0002 00001.000 EA 0937310-0004 TERMINAL ELECTPONICS T43 EIA/TTY (U.K.) for —0004 only
0003 00001.009 A 0999222-0001 RUBBLE MEMORY CONTROLLER=-PMT, 115V for —0001, —0002, & —0005
0003 00001. 000 FA 1999222-0002 BRUBBLE MEMORY CCNTROLLEP-PMT, 230V for —0003 only
0003 ‘ 00001.000 EA 0999222-0003 BUBBLE MEMORY CONTROLLER-PMT,230V UK for —0003 only
0004 00002.000 EA 0999236~0001 DISCRETE MEMORY ASSY
0005 00001.000 EA 0999264-0001 MECHANISM ASSY,STEPPER MOTOR, W/PRINTHO
0007 00001.000 EA 0999232-0001 FAN ASSEMBLY PORTARLE MEMORY TERM (PMT)
0008 00001.000 EA 2200044-0001 COVER ASSY,INNER-T63 PTR W/0 XMIT ADJUST for sl except —0002
0008 00001.000 FA 22N0044-0002 COVER ASSY,INNER T63,PTR WITH XMIT ADJ f;;v—ooozo-uy
0010 00001.000 EA 0996289-0002 CORD SET,3-PIN PWR-DOMESTIC GRAY W/CLIP  for —0001, —0002, & —0006 only
0011 00003.000 EA 0983905-0001 CLIP,KEYBOARD,FRONT
0012 00002.000 FA 0983904~0001 CLIP,KEYBOARD,REAR
0013 00008.000 FA 0999225-0001 CLIP,RETAINER,MEMNRY BOARD
0014 00005.000 EA 0999228-0001 SPACER,BOARD
0015 00004.000 FA 0983907-0001 SPACER,SPRING
0016 00001.000 EA 0985863-0001 BRACKET,FAN MOTOR
0017 00001.000 FA 0999231-0009 PLATE.ID,FOR TERMINAL P/N 2200049-0001
0017 00001.000 EA 0999231-0010 PLATE,ID,FOR TERMINAL P/N 2200049-0002
0017 00001.000 EA . 0999231-0011 PLATE,ID,FOR TERMINAL P/N 2200049-0003
oo 7 00001.000 EA 0999231-0012 PLATE,ID,FOR TERMINAL P/N 2200049-0004
0017 00001.000 EA 0999231-0038 PLATE,ID,FOR TERMINAL P/N 2200049-0005
0018 00004 .000 EA ' 0972988-0073 SCREW,4~40 X 2.000 PAN HEAD CRES ‘
0019 00002.000 FA © 0972679-0009 SCREW #4-20 X 3/8%"LG THD FORM,HEX
0020 00002.000 EA 0411101-0057 LOCKWASHER # & EXTERNAL TOOTH CPRES
0021 00004. 000 FA 0419346-0342 HELICAL COMPRESS SPRING
0023 00001.000 EA 093730‘;—0001 COVER, SAFETY
0024 00001 .000 EA 0960141-0001 LABEL,SERVICE
0025 00001.000 EA 0599250-9701 MANUAL,OPERATOR,MODEL T763/765 PRINTER
0026 00001.000 ° RL 0972603-0001 PAPER,THERMAL PRINVING,WHITE
0027 REF EA 0999251-9901 TEST PROCFDURE,SIL
0028 REF €A 0999252-9901 TEST PROCEDURE,RUN=TN,PMT
0029 REFF EA 0999253-9901 TEST PROCEDURE,MANUAL,PMT
0030 00001.000 EA 0999242-0001 KIT,INSTALLATION, RO™
0031 00001 .000 EA 0999240-0001 BAFFLE ADAPTOR,FAN
0032 00001 .000 EA 2200039-0001 LABEL,FUNCTION

0033 REF €A 2200064~-9701 MAINTENANCE MANUAL 763/765
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Assembly

LIST OF MATERIALS

COVER ASSY, INNER —763 PTR W/O XMIT ADJUST
_ COVER ASSY, INNER—-763 PTR W/O XMIT ADJUST

Item

0001
0wo2
- 0002
0uo3
0wo4
W5
0006
0008
G0Js
0010

0011

Quantity

00001.000
00001.000
90001.000
00001.000
00001.000
00001.000
00001.900
00004.000
00001.000
30001.900

AR

EA
EA
EA

EA

EA
EA
EA

EA

Ti Part No.

0983991-0002
0999248-0003
0999248-0001
0999243-0001
0983865-0001
0983931-0001
2200040-0001
07723340001
0983913-0001
0983912-0001

0972799-0001

Part No.

2200044-0001 8
2200044-0002 B

Description
COVER 743
INSERT,LEFT SIDE W/0 XMT LEV ADJ,VENTED
INSERTLEFT SIDE W/XMT LEV ADJ,VENTED
INSERTRIGHT SIDE,VENTED
DOOR, PAPER
ADAPTER SWITCH
COLLAR, SWITCH
FASTNER 4-40 ON-SERT
NAMEPLATE, INNER COVER
LABEL,PAPER LOADING

ADHESIVE SOLVENTLESS RAPID CURING

6-6

N
\&b//
Remarks
for —0001 only
for ~0002 onty
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(ITEM 9) AS SHOWN IN VIEW &-G Pl -1 CT LGN ALL DASH NUABEKS
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secrion. B-B - view S ) G
SHI(C-6) | ———— —— ssc,ZL'cf9 /5/4
SCALE: NONE e (-0001, ~-0003, ¢ -0007
secrion A-A 4 PLACES ——4751.C6 D ’ : )
SH1 (B-6 (2 ROTATED 180%) view G-G AR
SH1(C-5) @
SCALE: I/4

(-0002, -000 4,- 0005, { -0006)

[Tol 929230 |w

CABLE HOOK-UP SCHEDULE
{ Y ¥ | REMARKS
DE SCRIPTION START FINISH
r I | iTEmM 7) FAN Assy AT | Al - Jsoz
2 5 PRINTHEAD AL Al - Jio1 | BRINTHEAD INCLUDED
3 KEYBOARD ASSY|AI W!I Pt A8 - JI
s 8 SPEAKER o A1 - g0l | SHEARER INCLUDED
ﬂA X 6 8 MICROPHONE Lo - yg02 | MICROPHONE INC§UPEP
’ 5 , 7 5 MOTOR DRIVE |77 MW! - J2o!
d@ Texas Instruments m%l.I&E“N‘I" '789“ & 5 HEAD LIFT soL | 275V - J251 INCLUDED WITH
\ Il 9 5 LINE FEED toToR | AZA3N! - J252 ITEM 5
10 5 SENSOR AT gz Wl -Jil
" 3 COMM CABLE Baod | Al AR
LL | U 2 TN W T CABLES INCLUDED
A2 w2 P320 Al - J320
(ITEM 3) POWER CABLE Az wz P3| A1~ £365 ¢E3CE ON ITEM 3
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REF _
OLe view E ekl A1-€366¢ €367
SCALE: 2/1 .
ROTATZD 180°
©
N - 3.29 REF &)
“
N
L é 4
A @ eI
DATE SHPRED >
} 710 EALRDARCHASTI OEMD) REF
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SCALE: NONE,
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@ ORDER ENTRY CONFIGURATION OPTION. IF UNSPECIFIED, SHORT
SIGNAL GROUND TO CHASSIS GROUND BY CONNECT'NG P330
TO €365 ¢ €366 (F REQU/RED TO ISOLATE SIGNAL GROUND
FROM CHASSIS GROUND, CONNECT P330 TO £366+¢ €367

INSTALL /TEM 4 ACROSS MEMORY LOCATIONS AS -Ad ¢ AS-AG
AS SHOWN

I8 INSTALL ITEM 38, COVER, 170 CONNELTOR ON -0002 THRU -0007 ONLY

-0002 THRU-0007

(&) reF ONLY
03}
fectecnnanws T T
by
M
+
3
_'_I |
——l L.zoz.os -J L—.zo:.o.s
SECTION J-J
(MODIFICATION)
SHI (B-7)

SCALE: 1/
ROTATED 45°CW
REF

SECTION J-J
(NSTALLATION)
sui o (B1)
SCALE: I/1
ROTATED 45° CW

18. THERE SHALL BE .090 IN UMIT T0
THE RADIAL GAP BETWEEN THE SIDE
INSERT AND BASE OR INNER COVER

20. SYSTEMS COMFIGURED AITH 999234 -0I01
(CHEVRON BUBBLE ASSY) ARE OULY COMPATIBLE
WITH 499222.-0101,-010Z & -0103 COMTROLLER
PCA'S

16-MAX GAP RETWEEN OUTER RIB ON CIDE INSERT
AND INNER COVER SHAL BE 060 IN.
17, MAX GAP BETWEEN AUTEQ RIB ON SIDE INSERT AND
BASE SHAL BE  JO6OIN.
18, THEEE SHALL BE 090 IN LIMIT T0 LATERAL GAP
BETWEEN THE DIDE INSERT AND BASE OR NNER COVER .

1
[ —-I le—.401.05
-
i g vie™ [-L
SHI (B 1)
ZCALTT 1)2Z
ROTATLD 12°CCW
REF

VIEW H-H
SH | (C-5)
SCALE : NONE

ROTATED 180°

A i
REF
(42)
() anina . ,
[4(4)astre
SECTION K-K
SH1(8-3)
SCALE: 12

21. SYSTEMS COMFIGURED WITH ~99236-0501 (T-BAR BURBLE
ASSY) ARE ONLY. COMPATIBLE WITH ©99212-0001,-0002 £
-0003 COMTROLLER PCA'S. THESE ASSEMBLIES ARE
ALTERM/ .cS TO THOSE DESCRIBED IN wOTE 20.
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Item
No.

0001
0002
0002

0002

- 0002

0003
0003
0002
0003
0004
0005
0007
0008
Q008
00ns
0008
0008
0009
0010
0011
0012
0013
0014
0016
0n18
oot g
00n1s
0019
0019
0019
0019
0019
0020
0021
0022
0023
0024

Assembly

DATA TERMINAL, PMT-115V DOMESTIC
DATA TERMINAL, PMT-230V CCITT
DATA TERMINAL, PMT-115V JAPAN
DATA TERMINAL, PMT-230V W/BARRIER
DATA TERMINAL, PMT-230V AUST.
DATA TERMINAL, PMT-230V GERMANY
DATA TERMINAL, PMT-KATAKANA

Quantity

00001.000
00001.0090
00001.000
N0001.000
00001.000
00001.000
00001,000
20001.000
00001 .000
00002.000
00001.000
00001.000
00001.000
00001.000
00001.000
00001.000
00001.000
00001.000
00001.000
00003.000
00003.000
00008. 000
00005.000
00004.000
00001.000
00001.000
00001.000
00001.000
00001 .000
00001.000
00001.000
00001.