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PREFACE

This Users Reference Manual describes the operational
characteristics of the ADM-31 Data Display Terminal. The
manual also provides information on the installation and care
of the ADM-31. Emphasis is placed on the character and
significanes of the various control codes required to exercise
the great variety of ADM-31 features in non-standard applica-
tions. For details of ADM-31 keyboard operations, refer to
Operators Quick Reference Guide, DP111.

This manual is applicable to ADM-31 Part Number 129880,
containing firmware version V1211, Non-Polling, or V0200, with
Polling Option installed. To verify that your terminalis equip-
ped with the specified firmware, before using the terminal:
EXECUTE ESC o 9
OBSERVE 1211 (Non-Polling)

0200 (Polling)
The major topics described in this manual include:
Section 1 General Description
Section 2 Installation
Section 3 Functional Description
Section 4 Operation
Section 5 Polling and Addressing

Operators Quick Reference Charts

Index

DP211 Vii
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SUMMARY OF CAUTIONS AND NOTES

Page 2-1

Allow warm up of unit when
changing locations from one
room to another, because con-
densation may develop in the
unit, which may affect the

operation of the device.
Page 2-11

When recycling power using the

CAUTIONS

ON /OFF switch, wait 10 seconds’

between the OFF and ON opera-
tions to ensure complete reset of
the terminal's electronics.

Page 2-2

Execute terminal RESET after
changing the setting of any DIP
switch in order for the change
to take effect.

Page 2-11

In Conversation Mode, if the
Full-Duplex Mode is selected,
typing at the keyboard will not
display characters (Program
Mode not set) unless echo-back
from the host computeris pro-
vided. If Half-Duplex Mode is
selected, data will be displayed
as it is typed. Unless otherwise
stated, the procedures which
follow assume that Conversation
Mode is set and the generated
codes are properly echoed if
Full-Duplex Mode is selected.

NOTES

viii

Page 2-11

To avoid damage to the CRT
screen when the terminal is to
remain On but unchanged for
extended period of time, reduce
the screen brightness using the
BRIGHTNESS control.

Page 2-11

The BAUD RATE switches are
factory set as follows:

Page 3-7

A STOP (GS) code within the
text will cause the printing to
stop at that point.

Page 4-4

Control codes imbedded in the
text in this manner are trans-
mitted when the block of data is
sent.

Page 4-4

CR, as specified above may be
modified by a personality change
sequence, described later, to be
a different ASCII character.

DP2il
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SUMMARY OF CAUTIONS AND NOTES (cont'd)

Page 4-10

If DIP switch S3-SW7 at location
11C is set to OFF, no NULL
codes will be displayed.

Page 4-20

When the optional Line Drawing
character generator is installed,
the Standard Character Gener-
ator is also available for use. .

Page 5-7

Acceptance of FAST SELECT
may be made conditional by ex-

ecuting an escape sequence for .

changing personality.

ix

Page 4-18

For detailed information on Poll-
ing and Addressing, refer to
Section V of this manual.

Page 5-1

This requirement may be modi-
fied by a dynamic personality
change operation described in
paragraph 4. 8.
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Figure 1-1. ADM-31 Data Display Terminal
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SECTION |
GENERAL DESCRIPTION

1.1 INTRODUCTION

This section contains an overall descrip-
tion of the Lear Siegler Data Display
Terminal (see figure 1-1), along with its
operating features.

1.2 PURPOSE AND USE

There are numerous applications of the
ADM-31, all involving the transfer of
data. Data transfer, in some applications,
may be almost exclusively unidirectional,
either from the ADM-31 to the host com-
puter, or from the host computer to the
ADM-31. The emphasis, in this manual,
is the application in which an operator
communicates with the ADM-31 via the
host computer, and the terminal responds
in accordance with the firmware installed.

1.3 DESCRIPTION

The ADM-31 Data Display Terminal is a
complete self-contained unit. All circuit-
ry, cabling, and all required hardware
are enclosed within a two-section light-
weight housing. The two sections are
hinged together at the rear, where the
interface connectors, baud rate switches,
brightness/contrast controls, fuse, and
power cord are located.

The display screen is a 12-inch diagonal
CRT with a high-resolution matrix of 80
x 24 characters consisting of largeletters,
numbers, and other symbols. Figure 1-2
shows the standard 128-character format
for the ADM-31,

DP211
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1.4 SPECIFICATIONS

Table 1-1 lists the specifications of the
ADM-31.

1.5 OPTIONS

The ADM-31 can be equipped with several
options, each requiring additions and/or
alterations to the standard terminal con-
figuration. Special optional features such
as Answerback Memory, Special Person-
ality Programs, Special Keyboard layouts
to specific customer requirements, are
also available. ' :

1.5.1 Printer Option

The Printer Option allows the ADM-31 to
connect to and operate as asynchronous
serial printer. With this option, the
printer used may be a character-by-char-
acter type or buffered type, may be op-
erated independent of or in concert with
the terminal, and may be operated in any -
oneofseveral format modes. In addition,
the printer may be operated at any one
of 15 transmission rates independent of
the transmission rate at which the termin-
al is operating.

1.5.2 Polling Option

The Polling Option allows the ADM-31 to
accommodate the following polling modes:
Standard Poll, Select, Sequential Select,
Fast Select, and Broadcast Select. Logic-
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Figure 1-2.

ADM-31 Character Format (By Ascending ASCII Codes) with HEX Code
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board mounted DIP switches are provided
to permit a user selected terminal address
consisting of two ASCII characters which
must be identical. When active in a poll-
ing environment, the ADM-31is prevented
from initiating transmission of data except
under the control of the network control
center. The Polling Option may be dis-
abled by setting the appropriate DIP
switch to OFF and re-setting the unit.

1.5.3 Alternate Character Generator
Set Option

The Alternate Character Generator Set
Option permits the ADM-31 to print and
display data in many different fonts and
languages. A user-programmed ROM may
be selected which determines the font
and/or language to be displayed on the
CRT. When necessary, this option is
supplemented by a replacement keyboard.

To provide the ADM-31 with a limited
graphics capability,a standardized graph-
ics PROM is available which permits the
ADM-31 to create simple line drawings for
display and transmission.

154 Direct Connect Option

The Direct Connect circuit contains a
line interface used to connect CRT data
terminals to computer I/O channels. The
interface is operated in the half-duplex
polling mode. It may be used with up to

pp211

nine additional interface circuits of the
same type connected on one line.

RECEIVER PERFORMANCE

Input (DCLINE)

Maximum Receive Rate . ., .. ................ 9600 BAUD

Maximum Line Length ., ... ..........cc00nn. 1000 FT.

Marking Signal Level . .. ... ,......c.ccuve -12 £ 1V

Spacing Signal Level . . . ..... e 0 +1/-2V

Receive Threshold ,,,,....... ereeeeneaas .. 6 1V

Output (DCRCV)

TTL Compatible , ... 0viieieieerocanencconnnns 2 LOADS

Gate Inputs (RTS/ & XRTS/)

TTL Compatible,,....,... et v e ety 1 LOAD
TRANSMITTER PERFORMANCE

Input (DC SEND)

Maximum Transmission Rate,...,........ 9600 BAUD

RS232 Voltage Levels,.............. vee. *6To 12V

Output (DCLINE)

Maximum Line Length , ,,.......... esaen 1000 FT.

Marking Signal Level ... ,............. =12+ 0.5/- OV.
Spacing Signal Level 0 fO/—O. 5V,

...................

1.6 RELATED DOCUMENTS
a. ADM-31 Operators Quick Reference
Manual DP111.
b. ADM-31 Maintenance Manual DP310.
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Table 1-1. ADM-31 Specifications

DISPLAY

CRT SCREEN: 12 inch diagonal, P4
Phosphor, etched faceplate.

Refresh Rate: 60Hz or 50Hz depending
on line frequency.
Two Page Display:
page.

Display Area: 5.5" (13,9 cm) high x
7.75" (19.7 cm) wide.

Display Format:
24 lines.

1920 characters per

80 character/line by

Character Set: 128 ASCII Characters.
Upper, lower case & control characters.

Character Font:
Character Matrix: 7 x 9 dot matrix
(plus full 2 dot descenders).
Character Field: 10 x 12 dot matrix
(6 mm high x 3 mm wide).
Cursor: 10x 12dot matrix.
Image block cursor,

Reverse

Cursor Controls: Backspace, Forespace,

Up, Down, Home, Tab, Return, New
Line, Read Cursor & Cursor Address-
ing.

Visual Attributes: Blink, blank, re-
verse video, underline and protected
fields displayed in reduced intensity.

KEYBOARD FUNCTIONS

Keyboard: 26letteralphabet with upper
and lower case, numeric 0 through 9.
Punctuation, Caps Lock. All keys are
auto repeating (15% characters per
second) .

Numeric Key Pad:
9, Return, Tab,
Minus.

15 keys, 0 through
Comma, Period and

Cursor Control: Individual cursor

control keys.

Edit Keys: Character insert, character
delete, line insert, line delete, line
erase, page erase and clear,.

1-4

Functional Command Keys: ESCape, -
RUBout (delete), Break, Print, Send
Line, Send Page, Tab/Back Tab,-New
Line, New Page, Control and Function.

FORMATTING AIDS

Protect Mode: Screen formatting of
protected and unprotected fields dis-
played in dual intensity.

Program Mode:

Displays all control
characters. .

EDITING _ -

Edit Operations: Clear Entire Screen,
Clear Unprotected Positions, and Char-
acter Typeover,CharacterInsert/Delete,
Eraseto Endof Page, Erase Line/Field,
All edit operations can be activated
remotely by the host using ESCape se-
quence.

TRANSMISSION MOUES
Block Mode:

Page Mode: Send from the start of
the page to the cursor.

Line Mode: Send from the start of a
line to the cursor.

Message Mode:
end of message.

Send from previous

Format Transmission: Transmit format

and text or text only.

Control Characters: Control characters
may be transmitted to the computer
and/or entered on the screen.

Interfaces: RS-232 point-tc-point or
20mA current loop; RS-232 EXTENSION
pert

Data rates: 50, 75, 110, 134.5,150,
300, 600, 1200, 1800, 2000, 2400,
3600, 4800, 7200, 9600.

Parity: Even, odd or none.

ppP211
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Table 1-1. ADM-31 Specifications (continued)

OPTIONS Power Requirements:
Serial printer port (RS-232C) Standard: 115 volts, 60 Hz
Polling & Addressing Optional: 230V, 50 Hz
Composite Video 240V, 50Hz

Answerback memory Heat Dissipation

Alternate Character Generators:

222 BTU/HR

United Kingdom

Limited Graphics: 11 special line- Dimensions:

drawing symbols Width:  15.6 inches (39.6 cm)
PC-110 green phosphor Depth: 20,2 inches (51.3 cm)
Special Personality Height: 13,5 inches (34.3 cm)
Micro Program Source Code Listing . . 4K
Output Cable Welght. 32 pounds (14. g).
Clear or Blank key caps
Special Paint
Special Keyhoard layouts OPERATING ENVIRONMENT
Special Character Generators 5°C to 50°C (41° to 122°F): 5% to95%
Key locks relative humidity,without condensation.

DP211 1-5/6
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SECTION I
INSTALLATION

2.1 INTRODUCTION

Installation procedures involving unpack-
ing, initial set-up, and operational check-
out of the ADM-31 Data Display Terminal
are described in this section of the man-
ual.

22 SAFETY REQUIREMENTS

No special safety precautions are required
for ADM-31 installation,

2.3 SITE REQUIREMENTS

The ADM-31 Data Display Terminal may
conveniently be used in a normal office
environment, as no special mounting pro-
visions are required. However, it is
recommended that a weather protected
environment with an ambient temperature
range of 41°F to 122°F (5°C to 50°C),
relative humidity not greater than 95% be
maintained for equipment use.

Whenever the ADM-311is physically moved
from a cold location to a warmer environ-
ment, be sure to allow sufficient time for
the equipment temperature to equalize
with the warmer location before activating
the terminal. Condensation developed by
the temperature differential could possibly
unpair ADM-31 operation.

DP211
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Allow warm up of unit when
changing locations from one
room to another, because con-
densation may develop in the

unit, which may affect the
operation of the device.
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The physical dimension of the ADM-31
are shown in figure 2-1. The basic re-
quirements for installation are the follow-
ing.

e Table or desk’mounting

e Standard three-pronged 115-volt
(230-volt) power outlet

e Cable connection to the computer,
modem, - serial printer, or other .
auxiliary device. If connection to
a remote computer is desired, a
modem or data set is usually re-
quired. '

2.4 INITIAL PREPARATION

241 Line Voltage Selection

The ADM-31 is shipped connected for
either 115-volt or 230-volt operation, as
specified in the purchase order. Any
change in line voltage requires circuit
changes which can be accomplished only
by authorized LSI maintenance personnel.
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e—16 N,/ -12 IN,

20 IN.

Figure 2-1. ADM-31 Mounting Requirements

2.4.2 Configuration Control
DIP Switch Settings

Several banks of DIP switches are pro-
vided to establish the power-up iniliati-
zation or default characteristics of the
ADM-31 personality. Figure 2-2 shows
the locations of these switch banks as
well as the default settings. Functions
of the individual switches are summarized
in table 2-1. The switches can be reached
by opening the ADM-31 cover, as follows:

1. Remove the two slot-head screws
located under the front cornersof
the terminal base.

2. Lift thecover upwards and rearwards
from the front until it rests on the
table or desk.

]

Note

Execute terminal RESET after
changing the setting of any DIP
switch in order for the change
to take effect.

2.5 INTERFACE INFORMATION

The ADM-31 may be cabled directly toa
local computer, serial printer, or other
auxiliary device; or it may beconnected
via telephone data lines to a remote com-
puter located anywhere in the world.
Remote computer connections require the
use of a modem or data set. Figure 2-3
shows some typical ADM-31 interfaces.

DpP211
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COMPUTER

INTERCONNECT CABLES

MODEM
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TRANSMISSION LINES
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ADM-31
DATA DISPLAY
TERMINAL

DATA SET
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MODEM

INTERCONNECT CABLES

ADM-31
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Figure 2-3. Typical ADM-31 Interfaces
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2.5.1 Standard or Extension
RS-232 Interface

The Standard RS-232 interface consists
of connecting a computer directly to the
ADM-31 through the MODEM port. The
RS-232 extension interface requires the
use of the MODEM port. Through the
EXTENSION port several terminals or other
devices may be daisychained, wusually in
a polling environment. Figure 2-4 shows
typical logic associated with these iuter-

faces. Refer to table 2-1 for the settings
of DIP switches in switch banks S2 and
S3, which are required to enable these
interfaces.

2.5.2 Current Loop Interface

The ADM-31 can be configured for
current loop using the MODEM port,
without interfering with normal RS-232
signals required for asynchronous opera-
tion. Thecurrent loop interface increases

Table 2-1. Configuration Control Switch Settings

SWITCH S2 @ 13A
INTERF/PRTR/ATTRIB OPERAT ION

SW1 SW2 SW3

OFF OFF OFF BUSY not active*; Carrier Detect (DCD) disabled
OFF OFF ON BUSY not active*; Carrier Detect enabled

OFF ON OFF BUSY active on J5-20; Carrier Detect disabled
OFF ON ' ON Not allowed

ON OFF OFF BUSY active on J5-19; Carrier Detect disabled

ON QFF ON BUSY active on J5-19; Carrier Detect enabled

*If S2 SW 6 is set to OFF, ADM-31 senses printer as never BUSY

A11 other SW1, SW2, SW3 combinations not allowed

SW4 Used in conjunction with S3 @ 11C

SW5 k

Secondary Channel Control
(Hardware implementation only)

SW6 V ON enables printer BUSY active LOW; OFF enables

printer BUSY active HIGH.

SW7 ON causes cursor video to remain steady; OFF

causes cursor video to blink.

SW8 ON causes selected personality attribute

character to be displayed; OFF causes
SPACE to be displayed instead of character.

DP211
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Table 2-1. Configuration Control Switch Settings (continued)

SWITCH SWITCH S3 @ 11C
S2 @ 13A MODEM INTERFACE OPERAT ION

SW4 | SWL  SW2  SW3  SW4

OFF ON OFF ON OFF Enable Standard RS-232. Direct Connect
disabled
ON ON OFF ON OFF Enable Current Loop interface; Direct

Connect disabled

OFF OFF ON OFF ON Enable Direct Connect interface; Standard
RS-232, Extended RS-232, and Current Loop
disabled

A11 other SW1, SW2, SW3, SW4, and SW2 SW4 combinations not allowed

SW5 OFF enables det stretching; ON disables
mode
SW6 ON enables blanking function; OFF enables
‘ underline function
SW7 ON causes NULLS to be displayed as NULLS;
OFF causes NULLS to be displayed as SPACES
S4 @ 12L 4
WORD STRUCTURE OPERATION
SW1 ON enables BREAK key; OFF disables BREAK key
SW2 ON selects 50 Hz monitor refresh rate; OFF selects 50 Hz
monitor refresh rate
SW3 SW4 SW5 MODEM PORT SELECTIONS
ON ON ON Selects 7 DATA bits, even parity, 2 STOP bits
OFF ON ON Selects 7 DATA bits, odd parity, 2 STOP bits
ON OFF ON Selects 7 DATA bits, even parity, 1 STOP bit
OFF OFF ON Selects 7 DATA bits, odd parity, 1 STOP bit
ON ON OFF Selects 8 DATA bits, no parity, 2 STOP bits
OFF ON OFF Selects 8 DATA bits, no parity, 1 STOP bit Bit 8 = 4
ON OFF OFF Selects 8 DATA bits, even parity, 1 STOP bit
OFF OFF OFF Selects 8 DATA bits, odd parity, 1 STOP bit
SWé Reserved
SW7 ON selects Block Mode; OFF selects Conversation Mode
SW8 ON selects Full Duplex operation; OFF selects Half Duplex
operation when in Conversation Mode

2-6 DP211
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Table 2-1. Configuration Control Switch Settings (continued)
SWITCH S5 @ 13L
PRINTER OPERATION
SW1 Reserved
SW2 Reserved
SW3 SW4 SWS PRINTER PORT SELECTIONS
ON ON ON Selects 7 DATA bits, even parity, 2 STOP bits
OFF ON ON Selects 7 DATA bits, odd parity, 2 STOP bits
ON OFF ON Selects 7 DATA bits, even parity, 1 STOP bit
OFF OFF ON Selects 7 DATA bits, odd parity, 1 STOP bit
ON ON OFF Selects 8 DATA bits, no parity, 2 STOP bits
"OFF ON OFF Selects 8 DATA bits, no parity, 1 STOP bit Bit 8 =
ON OFF OFF Selects 8 DATA bits, even parity, 1 STOP bit 1 =#
OFF OFF OFF Selects 8 DATA bits, odd parity, 1 STOP bit
SW6 Reserved
SW7 Reserved
SW8 (Po11ing Only) ON enables PRINTER port buffer; OFF
disables PRINTER port buffer
SWITCH S6 @ 14L
POLL ING OPERATION
SW1 thru SW7 Establish ASCII character which designates terminal
polling address, ON = logic 0; OFF = logic 1
SW8 ON enables Polling Option; OFF disables Polling Option

the maximum permissible distance between
the terminal and connected device from 50
feet to approximately 2000 feet. Figure
2-5 shows typical logic associated with
passive and active current loop interfaces.
Refer to table 2-1 for the settings of DIP
switches in switch banks S2 and S3
which are required to enable Current
Loop operation.

2.5.3 Direct Connect Interface

The Direct Connect interface using the
MODEM port, is wused with many
Burroughs-type computer systems opera-
ting in Half-Duplex Mode, in a polling
environment. The interface can accom-
modate up to nine terminals connected to

DP211

. Printer interface.
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the line pair (AWG #24 twisted pair, or
larger) having a maximum length of 1000
feet. Figure 2-6 shows typical logic as-
sociated with this interface. Refer to
table 2-1 for the settings of DIP switches
in switch bank S3, which are required to
Direct Connect.

2.5.4 Printer Interface

The PRINTER port is used for connecting
serial printer to the terminal. Figure 2-7
shows typical logic associated with the
Refer to table 2-1 for
the DIP switch settings which establish
the BUSY signal polarity appropriate for
the printer in use.
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ADM-31
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Figure 2-4. Typical Standard RS-232 and Extension Interface Logic
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Figure 2-5. Typical Current Loop Interface Logic
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ADM-31
XRTS
MODEM
EQUIP
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Figure 2-6. Typical Direct Connect Interface Logic
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Figure 2-7. Typical Printer Interface Logic
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2.6 INSTALLING THE ADM-31

To install the ACM-31, proceed as follows:

1. Connect the data interface cable to

the terminal using the appropriate
interface information(paragraph 2.5).

Check the ON/OFF switch (figure 2-8)
to ensure that it is set to OFF.

Plug the terminal into a grounded AC
outlet of the proper voltage.

Set the MODEM and PRINTER (if re-
quired) BAUD RATE switches (see
figure 2-8) to the desired baud rate.

Note

The BAUD RATE switches are
factory set as follows:

Switch Position Baud Rate

MODEM
PRINTER

14
7

9600
1200

5. Set the configuration control DIP
switches (refer to table 2-1) to the
appropriate positions for controlling

the ADM-31 characteristics.

6. Proceed to turn on the terminal,

2.7 POWER TURN-ON

Refer to figure 2-8 and proceed as follows:

1. On terminals equipped with the Poll-

ing Option, press CLEAR key.
Set the ON/OFF switch to ON.

PO P PP PP O PP O PPN
NAAAAAAANASAAS A

PP PP PP PP PP PPN
L e e o ol o o o o o g

To avoid damage to the CRT
screen when the terminal is to
remain. On but unchanged fc»
extended period of time, reduce
the screen brightness using the
BRIGHTNESS control.

DP211
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Wait approximately 20 seconds for the
unit to warm up. The cursor should
appear at the HOME position, and the
rest of the screen should be clear.

If the cursor does not appear, mo-
mentarily press the HOME key. If
the cursor still does not appear, op-
erate the CONTRAST and BRIGHT-
NESS controls to check for misadjust-
ment. If the cursor appears, adjust
the controls for desired cursor
brightness with the background
barely visible,

PP PP P OOPOO OGN
WA AN

§ CAUTION §

PP PP PP P PP PP PPN
NN AN NN IS

When recycling power using the
ON /OFF switch, wait 10 seconds
between the OFF and ON opera-
tions to ensure complete reset of
the terminal's electronics.

If the cursor still does not appear,
troubleshoot the CRT monitor, then
the terminal electronics, if necessary.

2.8 OPERATIONAL CHECK

Operational check of the ADM-31 consists
of performing certain operations which
will provide reasonable assurance that
the terminal will respond properly to
basic keyboard operations. Depending
upon operator familiarity with the terminal
and its capabilities, other more sophisti-
cated checks may be performed which are
beyond the scope of this manual.

Note

In Conversation Mode, if the
Full-Duplex Mode is selected,
typing at the keyboard will not
display characters (Program
Mode not set) unless echo-back
from the host computer is
provided. If Half-Duplex Mode
is selected, data will be dis-
played as it is typed. Unless
otherwise stated, the proce-
dures which follow assume that
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l PRINTER I MODEM

BAUD RATES
ON/QFF | SWITCH 0 =50 5 = 300 10 = 2400
CONTROLS POWER-UP AND 1=75 6 = 600 11 = 3600
POWER-DOWN SEQUENCES. 2=110 7 - 1200 12 = 4800
ALSO PERFORMS HARDWARE 3 = 134.5 8 = 1800 13 = 7200
WHEN SET TO ON. COMPOSITEJVIDEO - - vaqg -
RESET SEALECTRO TYPE 51- 4 =150 9 = 2000 14 = 9600
135-0000 CONNECTOR

(OPTIONAL)

SWITCH

PORT (POWER-UP RESTART)

CONNECTOR J3

PRINTER | PORT
CONNECTOR J5 BRIGHTNESS [(OUTER KNOB)
(OPTIONAL) EXTENSION |PORT CONTROLS OVERALL BRIGHT-

CONNECTOR J4 NESS OF DISPLAY; CONTRAST
(INNER KNOB) CONTROLS
BRIGHTNESS OF CHARACTERS/

CURSOR.

AC LINE CORD 1 AC FUSE
> 3.0A (115V AC)
1.5A (230V AC)

*PRINTER PORT FACTORY SETTING
**MODEM PORT FACTORY SETTING

Figure 2-8. ADM-31 Rear Panel Controls
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Conversation FHode is set and
the generated codes are pro-
perly echoed if Full-Duplex
Mode is selected.

2.8.1 Check of Displayable
Character Keys

1. Press |[CAP LOCK] key and observe
that key light goesout.

2. Type in sequence the following 2nd
row keys and observe that the ap-
propriate character or symbol is
displayed.

1234567890-A\789-

3. Press [CAP LOCK| key and observe
that key light goes on.

4. Type in sequence the following 2nd
row keys and observe that the ap-
propriate character or symbol is
displayed:

1234567890-A\789-

5. Press and hold the [SHIFT]|key while

typing the following 2nd row keys;

observe thatthe appropriate char-
acter or symbol is displayed:

L #$%6'() =A'789-

6. Type and hold any alphanumeric key
(assume [J]); observe that character
([T]) is repeated on screen as longas
key is held.

2.8.2 Check of Special Function Keys

1. Hold down|SHIFT]and type thelCLEAR
key. Observe that CRT screen is

cleared and cursor goes to
position.

2. Type approximately half a line of
copy on the screen.

3. Type |[RETURN| key and observe that

cursor returns to the beginning of
the line in which it rests,

4. Repeat step 2 above.

DP211

10.

11.

12.

13.

15.

16.

2-13

Type key and observe
that cursor is moved to the same
column positionin thenextlower line.

Type [INEW LINE| key and observe

that cursor is moved to the first
character position of the next lower
line.

Type IPAGESNEW/LINE] key while
holding key; observe that
cursor moves to HOME position of

page 2. Repeat the operation to re-
turn to page 1.

Repeat step 2 above.

Type |HOME| key and observe that

cursor returns to HOME position on
the page.

Type in sequence the E

keys and observe that the cursor
moves upline, downline, left, and
right as long as each key is typed.

Press and hold |[CTRL| key while
typing [G] ; the terminal bell should
sound.

Type , then |CTRL] G] ;
observe that the symbol B_ is dis-
played and no bell sounds.

Type then [CTRL [G]; the

terminal bell should sound and no
symbol should be displayed.

Press and hold |SHIFT| while typing
FUNCTION , then enter[3 [#][G] ;

observe that cursor moves to ap-
proximate center of the screen.

Type [ESC][#]; observe that the

terminal keyboard is disabled.

. Press |[RESET | switch at rear of the

terminal and observe that cursor is
at |[HOME| position and keyboard con-
trol has returned.
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29 POWER TURN-OFF

Refer to figure 2-8 and proceed as follows:

1. 1If the terminal contains any informa-
tion which must be retained, be sure
to transmit this information immedi-
ately to the host computer. This is
necessary, as the display memory is
cleared when power is removed from
the terminal, As an alternate measure,
print the information prior to turning
off the terminel.

2. Turn off the ADM-31 by setting ON/
OFF switch to OFF.

2.10 CARE OF THE ADM-31

This portion of the manual provides the
required operator instructions pertaining
to routine maintenance for the ADM-31
Data Terminal Display. Preventive Main-
tenance procedures are limited primarily
to cleaning and inspection steps.

2-14

2.10.1 Cleaning

At periodic intervals, clean the exterior
housing and lightly dust the unit using a
soft brush or damp lint-free cloth. How-
ever, paper towels may be substituted if
desired. Remove smudges from the CRT
exterior screen and the housing with con-
ventional spray cleaners or alcohol. Do
not use petroleum base cleaners, such as
lighter fluid, as this could be harmful to
the painted surface. Be careful not to
scratch the CRT screen, and do not use
freon cleaners.

2.10.2

Periodically, inspect switches and key-
board assembly for freedom of movement .
Determine that the intensity of character
traceon the CRT screen has not diminish-
ed. Any required mechanical and electri-
cal adjustment shall only be performedby
an authorized Lear Siegler service repre-
sentative.

Inspection

DP211
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SECTION Il
FUNCTIONAL DESCRIPTION

3.1 INTRODUCTION

This section describes the functional
characteristics of the ADM-31 which con-
tribute to the full operational use of the
terminal.

3.2 OPERATIONAL DESCRIPTION

The ADM-31 is a microprocessor-based
device which provides a means of com-
municating with a remote computer, and
which allows the user full control of the
content and format of data entered by
means of the keyboard. Figure 3-1
illustrates the flow of data through the
functional areas of the ADM-31.

The standard ADM-31 consists of a power
supply, keyboard, control section (CPU) ,
video logic and control, CRT display,

configuration control switches, and ex-
ternalinterfacelogic. The interface logic
permits the standard and extension

RS232-C interfaces and the serial printer
interface,

3.2.1 Switching Power Supply

The ADM-31 power supply is a 52-watt
switching power supply mounted under
the main printed circuit board assembly.
Four regulated dc voltages are provided
+15 volts, +5 volts, and *12 volts. The
power supply can accept line voltage in-
puts of 115 Vac or 230 Vac (with 230-volt
power supply option),

ppP211

3.22 Keyboard

Data to be processed by the terminal is
either from the keyboard or is sent from
the remote computer., Keyboard entry is
made using one of the 90 keys on the
keyboard. Each keystrokeis encoded into
a parallel ASCII character which appears
on seven datalines connected to the CPU.
Accompanying the 7-bit character is a
keystroke which alerts the program that
a character is to be input from the key-
board.

3.2.3 Control Section (CPU)

The Control Section (CPU) contains the
microprocessor and various integrated
circuits which control all the operations
of the ADM-31. Theseoperations include:
timing and control, data handling and
storage, interpreting and responding to
control commands from the keyboard and
the computer, video control, I/O inter-
facing, and status control.

Data entering the terminal is placed on
theData Bus and sentto the CPU section,
which contains the microprocessor and
various other integrated circuits and
switches. The CPU, executing a stored
read only memory (ROM) program, decodes
the input data and reformats it into data
and control instructions for the video
logic and control section.
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24 LINES
POWER 80 CHARACTERS
SUPPLY PER LINE
CRT DISPLAY
DATA DATA SCREEN
AND AND
CONTROL CONTROL CONTROL VIDEO
KEYBOARD SECTION LOGIC AND
(CPU) CONTROL DATA
SYSTEM DATA
CONFIGURATION AND CONTROL
SWITCHES
DATA DATA
AND CONTROL AND CONTROL
> INTERFACE <&
SECTION
DATA
AND CONTROL
AUXILIARY MODEM EXTENSION
(RS-232-CO) (RS-232-C) (RS-232-C)
PORT PORT ‘ PORT
[ 20MA CURRENT |
LOOP
COMPUTER e
SERIAL OR | DAISYCHAIN :
I, -

Figure 3-1. ADM-31 Data Flow Block Diagram
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3.2.4 Video Logic and Control

The Video Logic and Control section con-
tains the display logic needed to drive
the CRT, 4k of random access memory
(RAM), and character generation circuits,
as well as the video logic and 12-inch
monitor. The monitor screen can display
24 lines of data containing as many as 80
characters per line. Data from the CPU
is written into the video RAM; control
instructions from the CPU cause the
contents of the RAM to be periodically
displayed on the CRT screen.

3.2.5 Interface Section

Data and control information from a remote
computer is routed through the MODEM
port to the interface section, and then to
the CPU. The CPU causes data to be
displayed on the CRT in the same manner
as the keyboard data. The interface
contains the logic circuitry appropriate
for interfacing with RS232-C point-to-point
signals or 20-ma current loop signals,
and modem logic. Optional circuits for an
RS232-C serial printer and direct connect
interfaces are also provided. Theinter-
face section also contains the baud rate
clock and baud rate switches which permit
the ADM-31 to receive or transmit data at
selected baud rates from 50 to 9600 baud.

The ADM-31 transmits data by retrieving
data from the video RAM and placing it on
the Data Bus for routing to the CPU.
The CPU reformats the data and routes
data and control information to the inter-
face section over the Data Bus. Interface
logic is used to prepare the data and
control information for transmission to the
appropriate device connected.

3.2.6 System Configuration Switches

Several banks of system configuration
switches are provided to control various

pP211

attributes and characteristics of the
ADM-31. The switches are mounted on
thelogic board. The characteristics thus
controlled include: mode of transmission/
reception, parity, word structure.
refresh rate, cursor/display attributes,
and the polling address (optional).

3.3 STANDARD CHARACTER
FORMAT

The standard ADM-31 character set con-
tains 128 ASCII characters, 32 of which
arecontrol characters, (See figure 3-2.)
Theentirecharacter set may be displayed
onthe CRT screen by placing the terminal
in Program Mode or by preceding control
characters with an ESC code.

3.4 ADM-31 WORD STRUCTURE

The ADM-31 can transmit and receive data
characters in any one of the asynchronous
character formats shown in figure 3-3.
The appropriate word format for the user's
application is selected by means of the
indicated DIP switches.

3.5 DATA TRANSMISSION
CHARACTERISTICS

Data which has been written in memory
and displayed on the CRT may be trans-
mitted to the host computer either char-
acter by character as during Conversation
Mode operation, or in message blocks, as
during Block Mode operation. Trans-
mission is asynchronous, in one of the
word formats established in accordance
with figure 3-3, and at a transmission
rate determined by the application. Using
the MODEM BAUD Rate switch at the rear
of the terminal (see figure 2-8), it is
possible to select a data transmission rate
of 50, 75, 110, 134.5, 150, 300, 600, 1200,
1800, 2000, 2400, 3600, 4800, 7200, or
9600 baud. The standard ADM-31 MODEM
port is set for 9600 baud at the factory.
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OPERATORS QUICK REFERENCE CHART
OF DISPLAYABLE CHARACTER SET CODES

CONTROL CHARACTERS DISPLAYABLE CHARACTERS
HEX 1T 0 1 2| 3 la |5 s | 7
BYTE [B17s arrs | 1 1
a0 | %y | 5 % "o, o | "y [ o |ty | T | Ty
o | oooo NUL DLE o e | p | b
1 | ooo1 SOH DC1 r | 1 | A ] q | a] q
2 | o010 STX DC2 “ | 2 | 8] R \|b]| r
3 | ooll ETX DC3 # ] 31 c | s |c| s
4 | o100 EOT DC4 $ | 4 | o | T | 4] ¢t
5 | o101 ENQ NAK 2| 5 | E| U |e | u
6 | 0110 ACK SYN s | 6 | F 1V ]Ff] v
7 | o111 BEEP ETB "1 7 e | W g | w
8 | 1000 BS (< ) | CAN (| s v | x | n| x
9 | 1001 (SKIP) | EM Yy | s 11 | v i/l y
HT
A | 1010 LF (4)| SuB * b |z | 35| 2
B 1011 VT (%) | ESC + ; K C k {
¢ | 1100 FF (=) | FS <oy 7]
D | 1101 CR Gs A B I T I R
E | 1110 S0 (Hggs) ST N A 0| ~
F | 1111 SI mnewLNe)] /7 | 2 o [ | o [ oL
us
\ -~ - — —
CONTROL CODES USE [CTRL]KEY
WITH DISPLAYABLE
CHARACTER KEYS TO
PRODUCE CONTROL
CODES

Figure 3-2. Displayable Character Set and Control Codes
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WORD STRUCTURE

DIP SWITCH
CONFIGURATIONS
WORD FORMAT BIT | BIT | BIT | BIT | BIT | BIT| BIT | BIT| BIT |BIT | BIT
sws[swalsws | 4 | 1| 2| 3 p 4 |5 |6 8 o |18
Eleven-Bit Word St even
with Even Parity | ON | ON | ON a, ACTIVE BITS = 1 OR ¢ arity| StoP stop
and 2 STOP Bits t parity
F—t—t—t—t+—
Eleven-Bit Word St odd
with Odd Parity ON | ON | OFF a, ACTIVE BITS = 1 OR 8 arity| StoP stop
and 2 STOP Bits t . : . | parity
] i
T T T )
Ten-Bit Word St ! ! even
with Even Parity | ON | OFF| ON a, ACTIVE BITS = 1 OR 9 arity| StoP
and 1 STOP Bit t parity
——f——————+
Ten-Bit Word St odd
with Odd Parity ON | OFF| OFF a, ACTIVE BITS = 1 OR 94 arit stop
and 2 STOP Bits t parity
F———————+
Eleven-Bit Word St alwa sL
with No Parity OFF| ON | ON ar ACTIVE BITS = 1 OR ¢ ¥ stop | stop
and 2 STOP Bits t
—t—t—t—t—
Ten-Bit Word St alwaysﬁ
with No Parity OFF| ON | OFF a, ACTIVE BITS = 1 OR 9 stop
and 1 STOP Bit t
—t—
Eleven-Bit Word S always} o o
with Even Parity | OFF] OFF| ON a, ACTIVE BITS = 1 OR 4 0 arit stop
and 1 STOP Bit t parity]
+ i t —rit } f
Eleven-Bit Word St T ' alw%ys odd
with Odd Parity OFF| OFF| OFF ar ACTIVE BITS = 1 OR 8 arity] stop
and | STOP BIT t ' | | ‘ 1 l | p

Figure 3-3. Word Format Codes with DIP Switch Configurations

DP211
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3.5.1 Conversation Mode
Characteristics

Conversation Mode communication between
the ADM-31 and the host computer is
character-by-character only. Trans-
mission may be in one direction at a time,
as in Half-Duplex operation; or in both
directions simultaneously, as in Full-Du-
- plex operation. At power-up, the
standard ADM-31 is initialized in Conver-
sation Mode, Half-Duplex. Refer to
table 2-1 for the possible modifications
using configuration control,

The ADM-31 may receive data at any time
over the RCVEline (BB). Data for trans-
mission is controlled by Request to Send
(RTS) over line CA, Clear to Send (CTS)
over line CB, and Carrier Detect (DCD)
over line CF.

Request to Send (RTS) is set (high) to
inform the host that the ADM-31 wishes
to transmit. Clear to Send (CTS) from
the host is set or modem should be (high)
to initiate ADM-31 transmission. In
Full-Duplex Mode, RTS is set high and
remains high. In Half-Duplex Mode, RTS
is reset to low whenever Return (CR),
End of Transmission (EOT) or End of Text
(ETX) is sensed by ADM-31 logic.

3.5.2 Block Mode
Characteristics

In Block Mode, information is transmitted
and received as complete messages or
blocks of data (compared with character-
by-character transmission in Conversation
Mode). Complete messages, up to two
full pages in length may be displayed and
stored in display memory. These messages
may be edited or otherwise modified from
the keyboard before being transmitted to
the host and/or to an optional auxiliasy
device such as a printer.

3.6 PRINT MODE TRANSMISSION
CHARACTERISTICS

Print Mode Transmission requires an
optional Serial Printer Interface installa-
tion as described in Section II of this
manual. The interface can be used with
most RS232-C compatible serial printers,
which includes buffered as well as
character-by-character printers. With
this interface, configuration control DIP
switches (refer to table 2-1) are provided
to establish: word format, BUSY ON/OFF
and polarity characteristics. In addition,
the PRINTER BAUD RATE switch at the

. rear of the terminal (see figure 2-8),

3-6

makes it possible to select a transmission
rate of 50, 75, 110, 134.5, 150, 300, 600,
1200, 1800, 2000, 2400, 3600, 4800, 7200,
or 9600 baud. The factory setting for
the PRINTER port baud rate is 1200.

Generally, Print Mode data is transmitted
continuously as long as the printer and
the ADM-31 are READY. The logical
conditions required for proper terminal/
printer control (see figure 2-7 and table
2-1) are as follows:

1. CTS is enabled by setting DIP switch
S2-SW1 or S2-SW2 (location 13A) to
ON (refer to table 2-1). In Polling
applications, the PRINTER interface
is enabled by setting PRINTER DIP
switch S4-SW8 (location 13L) to ON.

2. When theterminal is feady to transmit
data, the Request to Send (RTS) line
is set (high).

3. If the printer is READY, it signals
not BUSY over the READY line, which
alerts the terminal, Depending upon
which printer is selected, not BUSY
may be aciive when high or low on
pin 19or 20 of connector J5. DIP
switches SW1, SW2, SW3, and SW6 in

DP211
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switch bank S2 at location 13A (refer
to table 2-1) are provided for this
purpose. '

If the Print command is executed by
the host, the ADM-31 transmits a CR
code to the host upon completion of
the transmission to the printer.

3.6.1 Formmatted Print Mode

Formatted Print Mode (Page Format Mode )
transmits datz to the printer so that
will be printed exactly as displayed on the
CRT screen. A setof operation codes per-
mits ALL displayed data to be sent with
no distinction made between protected
and unprotected data; or permits only
unprotected data, as formatted, to be
transmitted to the printer, with protected
data sent as spaces. Trailing spacesor
nulls are not transmitted and attribute
operation codes are transmitted as spaces.
When either PRINT command is executed
(refer to Print Transmission Control Op-
erations in Section IV), the following
events take place:

1. The GS control code is written at the

cursor position as a STOP code.

The cursor moves to the HOME posi-
tion. If Auto Page is set, the cursor
maoves to the HOME position (or to
the first unprotected position) on
Page 1, and transmission begins.

The code sequence CR LF NULL is
sent to the printer, followed by the
data as formatted on the screen.

NULL characters and trailing spaces
on a line are not sent. When the last
character on each line is sent, the

terminal sends CR LF NULL before
moving to the next line.

DP211
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Note

A STOP (GS) code within the
text will cause the printing to
stop at that point.

Upon reaching the STOP code, the
operation is terminated, a final CR
LF NULL is sent, and the STOP code
(GS) is overwritten with a space.

3.6.2 Unformatted Print Mode

Unformatted Print Mode transmits in a
continuous stream, without'inserting con-
trol characters or internal ADM-31 delays,
the data displayed on the CRT. This
mode allows greater flexibility in format-
ting the printed copy, especially with
printers having other than 80-character
lines. No distinction is made between
protected and unprotected data as dis-
played. When this PRINT command is
executed (refer to Print Transmission -
Control Operations in Section IV), the
following events take place:

1. The cursor must be set at the begin-
ning of the data to be transmitted,
before transmission is initiated.

Line control characters (CR, LF, etc.)
are not inserted at the end of each
ADM-31 line; transmission continues
without delay from line to line, until
the GS STOP code is reached. The
STOP codeis overwritten with a space.

NULL characters on the screen are
sent to the printer, and all trailing
spaces are transmitted.

Control codes for print formatting
may be embedded in the text using
local coding sequences, but only when
Program Mode is set. Such control
codes include: CR, LF, FF, VT, BEL,
ESC, BS, FS, GS, RS, and US.
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3.6.3 Copy Print Mode

In Copy Print Mode, data from the host
is sent to the printer via the ADM-31
print buffer without any terminal inter-
vention (except buffering). Operating
under software control, the print buffer
is formed by taking over the display
memory usually assigned to Page 2. Data
is read out of the buffer in Unformatted
Print format ata transmission rate deter-
mined by the setting of the PRINTER
BAUD RATE switch at the rear of the
terminal, which is factory set at 1200
baud (see figure 2-8).

A set of control codes permits data from
the host to be read into the buffer and
retransmitted to the printer: a) without
being displayed; or b) after being dis-
played and /or acted upon by the ADM-31.

3-8

When either PRINT command is executed
(refer to Print Transmission Control Op-
erations in Section IV), the following
events take place:

1. Copy Print Mode cannot be executed
if Page 2 is in use (data displayed)
or Auto Page is set. The New Page

_ operation is inhibited.

2. Print data is read out of the print
buffer at the selected printer baud
rate, in accordance with the printer
BUSY/READY  protocol discussed
above.

3. The control code DC4 from the host
terminates transmission of data from
the host; however, printing from the
buffer continues until the buffer is
empty.

DP211
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SECTION IV
OPERATION

4.1 INTRODUCTION

This section provides the information
necessary for the operator to utilize the
ADM-31toits fullest capabilities. Empha-
sisis given to the control codes required
toinitiate and control the various terminal
operations, whether they originate at the
host or the ADM-31 keyboard. It is
assumed that the operator is thoroughly
familiar with keyboard operations, which
are not discussed herein, except as re-
quired to execute a given terminal opera-
tion. Refer to the Operators Quick Re-
ference Guide DP111 for detailed keyboard
information.

42 CONTROL CODES AND
OPERATING MODES

4.2.1 Standard Control Codes

The operational characteristics of the
ADM-31 are controlled by a group of con-
trol codes which may originate at the host
computer or at the terminal keyboard.
Control codes are not displayable unless
preceded by an ESC character or Program
Mode is set. In either case, the ADM-31
will display but not act upon the recog-
nized control code. Of the 32 standard
control codes available for wuse, the
standard (non-polling) ADM-31 recognizes
and responds to the control codes listed
in table 4-1.

DP211

4.2.2 Escape Sequences

An escape sequence is formed by execut-
ing the ESC code (or rarely used alter-
nate [CTRL | []) or [SHIFT] FUNCTION],
followed by one or more otherwise dis-
playable ASCII characters. Each escape
sequence controls a specific terminal op-
eration. Some operations are one time
only or for a specific number of times;
others remain operative for as long as
power to the terminal is not interrupted
or until terminated by another control
code.

Escape sequences are used primarily to
control ADM-31 operations, but may also
be extended to control a printer or
other auxiliary device connected to the
ADM-31,

Figure 4-1 shows the escape sequences
recognized by the ADM-31, whether from
the host or from the keyboard. Each
escape sequenceis immediately acted upon
by the terminal, unless preceded by an
additional ESC character, or Program Mode
is set. In either case the escape sequence
code will be displayed but not acted upon.
Escape sequences initiated from the key-
board may be accomplished in one of se-
veral ways, as indicated in table 4-1.
During specific modes of terminal opera-
tion, onemethod -is preferred over an-
other method, as follows:

e Conversation Mode. Preferred meth-
od: [ SHIFT | FUNCTION ||ASCII| .
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ESCAPE SEQUENCES
HEX  1ST 2 3 4 5 6 7
BYTE —>
2ND §
o o | e|erine || prive || p | UNFORM
w/o PROT PAGE roING)
1 ! 1] a|surr || nsErT |a | | q | sET
‘ PRNTM* CHAR INS MODE
) v | xmp 2 | B | sET R | DELETE |b | | r | cLEAR
ENA** BLOCK LINE INS MODE
; |#jxe0 |3 clser [s|sew |c] ls |
DISA** CONV MSG
s Ls] 4 | sEnD D|ser |T|ERAsE |d| ¢ ]
FG LINE | DUPLH or F |LINE (PERS)
5 rEJ 5 | senp E | INSERT |u | SET e ] lu | cLEaR
PAGE LINE |PGM MODE PGM MODE
6 |&] sET 6|seno  |F | v | £ | v | sET
PROTM ALL LINE AUTO PG
7 | cear |7 |senp |G| aTTRIB |W | DELETE | g | | w_|cLEaR
PROTM |[ALL PAGE | CONTROL* CHAR AUTO PG
8 (| cear |8 | B3 x | cLear [ h | | x |
WPROT PGM MODE
9 ) | sET 19 | |1]|Back |y |ErasE | i TaB | v | ERASE PG
WPROT TAB PAGE (PERS) | (SKIP) TO NULL
A *| cLeaR | |cLEar |J3]rPace |z ] |  z |
ALL NULL | ALL NULL BACK
s | +|ctrRFG |;]|cirre |k rPace |(] k| ]
SP/PERS SP/PERS FWD
c .| cr o [<] L | unrorn [\| 1 L]
PROT SP PRNT
AN 7o P S TF R Y R
— pRC* RC*
g | cuce |>] | A n | I~
PERS*
. /| reap |2 reap [o] B o | DISPLAY | DEL
PRC ** RC** PERS*

*Multiple Characters Required
**Remote (from host) only

Figure 4-1. Chart of ADM-31 Escape Sequences
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Table 4-1. Control Codes Recognized by Standard ADM-31

CONTROL CODE HEX
FROM HOST FROM KEYBOARD CODE OPERATION
CTRL 03 ETX (End of Text), EOT (End of
Transmission), or CR (Carriage
CTRL m 04 Return) are used as line turn-
around characters during half-
CTRL duplex operation.
BEL CTRL 07 BEEP - Generates audible alarm.
BS CTRL 08 Back Space - Moves cursor to the
next unprotected position to the
or left on the line or on the next
previous line, moving from right
to left.
HT CTRL 09 Horizontal Tab - Skips cursor to
or next tab set position, when Pro-
tect Mode is set. If no such posi-
BACK TAB tion, cursor moves to HOME (or
TAB next unprotected position)on page,
or other page if Auto Pageis set.
LF CTRL 0A Line Feed - Moves cursor to same
column position in next lower line,
or e
or to next unprotected position in
m new line or next line, if necessary.
VT CTRL 0B Up Line - Moves cursor to same
column position in next previous
or line, or to next unprotected posi-
tion (moving from left to right) in
new line or next line, if necessary,
FF _CTRL L 0C Forespace - Moves cursor to the
- next unprotected position to the
or right on the line, or to the first
unprotected location on the next
lower line, moving from left to
right.
CR | CTRL [ M | 0D Return - Moves cursor to first
unprotected position in line con-
or L
taining the cursor.
RETURN
DP211 4-3
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Table 4-1. Control Codes Recognized by Standard ADM-31 (continued)
CONTROL CODE HEX
FROM HOST FROM KEYBOARD CODE OPERATION
ESC |ESC| or [CTRL | [ | 1B | Escape - Recognized by ADM-31
as code extension character which
[SHIFT | FUNCTION]| must be followed by otherwise
displayable character(s) to invoke
a specific terminal operation. Also
used preceding a control code to
cause control code to be display-
ed instead of acted upon.
RS CTRL 1E HOME - Moves cursor to first
character position on page. If
or .
Auto Pageis set, cursor maves to
HOME Homeon page 1. If HOME is pro-
tected, cursor moves to first un-
protected position on affected
page.
us CTRL| 1F New Line - Causes a combined
or Return (CR) and Line Feed(LF) -
to be executed. Cursor moves to
PAGE first unprotected position on next
NEW line.
LINE

Especially useful when operating in
Full Duplex when host does not echo.
The escape sequence is not trans-
mitted; it is used only as a local oper-
ation code. Using the ESC key may
cause the host to interpret the ESC
character as an abort command.

Block Mode. Preferred method:
ESC] . Alternate method:
CTRL .  Preceding the

escape sequence with an additional
ESC character will imbed the sequence
in the text without causing the ter-
minal to respond.

Note

Control codes imbedded in the
textin this manner are trans-
mitted when the block of data is
sent.

4-4

4.2.3 Special Function Codes

A special function code may be generated
for transmission, at the keyboard, by
typing followed by an alpha-
numeric character,preferably one which
is not committed for any other purpose.
The following code is generated: SOH
CR, where [ASCII]is the select-
ed alphanumeric character. A typical use
of this code sequence might be as a header
for a special message.

Note
CR, as specified above may be
modified by a personality change
sequence, described later, to be
a different ASCII character.

DPz11
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4.2.4 Keyboard Enable/Disable

The ADM-31 keyboard is always active
unless disabled by an ESC # sequence.
Once disabled, the keyboard may be en-
abled by an ESC " sequence from the host
only, or by pressing the red RESET
button at the rear of the terminal.

4.2.5 Scrolling

In the ADM-31, data is entered into dis-
play memory starting at HOME position on
each page (except as modified by certain
restrictions when protected fields are in-
volved) ,and continuing through Position80
in Line 24. When Position 80 is filled, the
display 1is shifted upwards one line and
data entry continues, starting with Posi-
tion 1 in the new Line 24. The original
top line is lost. Scrolling on each page
continues indefinitely, unless Auto Page
is set; if so, scrolling is inhibited. Also,
scrolling is inhibited if Protect Mode is
set.

4.2.6 Display of Program Version

The firmware program installed in the
ADM-31 wvaries with its level of enhance-
ment and with customer requirements.
The program version installed can be
displayed by executing ESC o 9. The
display will be one of the following:

a. 1211 Forastandard ADM-31 with or
without any option except the
Polling Option.

b. 0200 For an ADM-31 with Polling

Option and with or without

any other option.

4.3 FORMAT CONTROL
OPERATIONS

Certain ADM-31 operations are concerned
primarily with formatting or controlling
the manner in which data is formatted,
whether it is input from the host or from
the keyboard,

DP211 4-5

4.3.1 Program Mode

Program Mode is typically used for trans-
parent operation. In Program Mode con-
trol characters (CR, LF, FS, etc.) are
written and displayed as they are re-
ceived or keyed but are not acted upon.
Program Mode is set by executing ESC U
and terminated by executing ESC X or
ESC u.

4.3.2 Protected Fields and Modes

Areas in the ADM-31 display may be de-
signated as protected fields. These
fields appear at reduced intensity and
have the following characteristics:

) Protected fields cannot be over-
written as long as Protect Mode is
set.

e Forms appearing on the display initi-
ated by the computer are usually in
protected characters.

4.3.2.1 Write Protect Mode

Write Protect Mode is set by executing
ESC ) and terminated by executing
ESC (.

4.3.2.2 Protect Mode

Protect Mode is set by executing ESC &,
and terminated by executing ESC ",

4.3.2.3 Designated Protected Field

The operator has complete control over
any character typed into display memory.
Consequently, the operator may elect to
protect or leave unprotected any char-
acter entered from the keyboard. To
enter protected characters Write Protect
Mode must be set by executing ESC ) »
Write Protect Mode is terminated by
executing ESC ( Characters written
while Write Protect Mode is set then may
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be protected by executing ESC & to set
Protect Mode. The ESC ) and ESC (
codes are used during a Send All opera-
tion as delimiters for protected fields in
a line or page. Protect Mode is termin-
ated by executing ESC.

4.3.24 Selected Protected Field

The (* ) character may be used to estab-
lish a special protected field in which
characters which have been written pro-
tected will be transmitted along with un-
protected characters in a message. While
operating in Write Protect Modea (* )
character will establish the field and an-
other (* ) character will terminate the
field, Any characters bracketed by the
(* ) character will thus be transmitted as
though unprotected during a SEND LINE ,
SEND PAGE, or SEND MESSAGE routine.
The bracketed field will not be erased on
CLEAR to Foreground | SHIFT /CLEAR|

The following is an example of this special
operation:

1. Assume that the terminal is in Write
Protect Mode.

2. The operator enters a combination of
protected (P) characters, specially
protected (p) characters, and un-
protected (U) characters, as follows:

PPP ' ppp UU ppp PPP UU

3. The terminal is then placed in Pro-
tect Mode to protect the entire field.

4, If SEND LINE, SEND PAGE, or SEND
MESSAGE is commanded, the following
will be transmitted. (An FS character
is sent in the place of each (%) char-
acter.) '

FS ppp UU ppp FS UU

The selected protected field is cleared
along with and in the same manner as any
other protected field.

4.3.3 Auto Page Mode

Auto Page Mode is set by executing
ESC v, and terminated by executing
ESC w. This mode establishes Page 1and
Page 2 of display memory as one con-
tinuous page with the current page de-
signated as Page 1. When Auto Page is
set, several modifications to terminal op-
erations take place: ‘

e Cursor Position - The cursor position
on the replaced page is memorized,
so that when the page is recalled the
cursor returns to its last position
prior to page change.

e Scrolling - Scrolling is inhibited.
When data is entered in Position 80
of the former Page 2, data entry
continues in the HOME position or the
first unprotected position of the
former Page 1.

e Line Insert - Line 24 of former Page
1 is moved to Line 1 of former Page
2; cursor moves to the first character
position of the new blank line.

e Line Delete - Line 1 of former Page 2
ismoved to Line 24 of former Page 1;
cursor moves to the first character
position of Line 1 of the former Page
2,

e [SHIFT | SEND PAGE|- Keyboard
operation only. Message on both |
pages can be sent by ensuring

that the cursor is set beyond the
final FS character on Page 2, before
keying [SHIFT | SEND PAGE] .

4.3.4 Limited Graphics Mode

When an optional Line Drawing Alternate
Character Generator is installed in the

. ADM-31, the terminal is equipped to pro-

duce simple line drawings in Limited
Graphics Mode. In this mode, the char-
acters on seven terminal keys are modi-
fied to produce eleven graphic symbols
(see figure 4-2). Transmission of the
graphics constructed from these keys is

pP211
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25 A “

KEY | SYMBOL SYMBOL KEY SYMBOL SYMBOL
(UNSHIFTED) | (WITH SHIFT) (UNSHIFTED) | (WITH SHIFT)
22 — — 42 |
0. 0 [
24 ~ == 43} ""E
A -l 1

-
-
1

Figure 4-2. Limited Graphics Mode Symbols

the same as Block Mode or Conversation
Mode transmission of other characters.
Limited Graphics Mode is enabled by
EST G 8.

44 CURSOR CONTROL
OPERATIONS

4.4.1 Non-Addressed Cursor
Positioning

The cursor may be moved to any unpro-
tected position on the screen under the
remote or local control of the operator;
its' position signifies the next character
position in the display. When data is
being entered, the cursor moves one
position to the right or to the first unpro-
tected position in the next line each time
a character is written under its present
position. The cursor cannot stop in a
protected field. The operation codes and
keyboard operations required to control

DP211

the non-addressed and absolute (ad-
dressed) cursor positions are listed and
described in table 4-2.

4.4.2 Absolute Cursor Addressing

Absolute cursor addressing consists of
commanding the cursor to a specific dis-
play location or reading out the exact
cursor location, using operation codes.
Commanding the cursor to a specific loca-
tion, or loading the cursor, may be exe-
cuted by host or keyboard commands;
reading the cursor may be executed only
by the host, and the position codes are
sent only to the host., The load/read
commands are executed by means of mul-
tiple character escape sequences in which
the exact page, row, and column location
of the cursor is expressed in a set of
ASCII characters, as shown below. See
figure 4-3 for the ASCII characters as-
signed to each row and column location.

4-7
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POSITION POSITION POSITION
OPERATION CODES ROW COL | OPERATION CODES ROW coL OPERATION CODES ROW coL
A SPACE 1 1 4 H 28 4 v 55
! 2 < 29 W 56
" 3 3 = 30 X 57
# 4 4 > 31 \ 58
$ 5 5 ? 32 z 59
% 6 6 @ 33 [ 60
& 77 A 34 \ 61
Same Page Load: \ 8 8 Same Page Load: B 35 Same Page Load: ] 62
EdlD) 9 9 sl c | A 63
::Zlege Read: | 0 10 