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INTRODUCTION

PRODUCT INTRODUCTION

The VT1@1l Video Terminal uses a keyboard and a video display to
communicate with a computer. It is both an input and an output
device. Keyboard entries are transmitted to the computer, and at
the same time, characters received from the computer are displayed
on the video screen. The VT10l terminal can be connected to the
computer directly or over a communication line using a modem or
data set.

BOOK INTRODUCTION

This user guide 1is written for three general audiences: the
operator (general operating information), the applications
programmer (interface and control function descriptions), and the
hardware installer (specific installation and checkout
information).

The information in this user guide is divided by function. This
allows you to reference a specific chapter according to the
function to be performed. The chapters are arranged by frequency
of use. Since operating information is frequently used by the
operator it is at the beginning. Installation is performed only
once so it is placed toward the end of the book.

The book is divided into the following chapters.

Chapter 1 is a general description of how the terminal operates
and of all the controls and indicators. It also describes the
general operating procedures. Detailed operating information may
depend on the computer and its software.

Chapter 2 defines and describes each SET-UP feature in detail. The
procedure for selecting each feature is also provided. Many SET-UP
features alter the way the VT101 communicates with the computer
(over the communication 1line). Detailed information on
communication and the related SET-UP features is provided in
Chapter 5.

Chapter 3 describes the characters and codes transmitted by the
terminal, and illustrates the keys used for these codes.

ix



Chapter 4 describes how the terminal processes received
characters, and how control functions are used to control the
display. The chapter also describes processing, transmission, and
representation of characters by the terminal. This chapter can be
used by the applications programmer when creating software for the
terminal.

Chapter 5 describes how the terminal communicates with the
computer using the standard Electronic Industry Association (EIA)
interface. Also, there are descriptions of communication features
and methods used to prevent input buffer overflows. The Break
signal is defined in this chapter.

Chapter 6 describes the environmental conditions which should be
considered before installing the terminal. There are detailed
unpacking and installation procedures. The chapter also contains a
step-by-step procedure for powering up the terminal and verifying
proper operation.

Chapter 7 describes the 20 mA current loop interface option and
provides installation and checkout instructions.

Chapter 8 describes all maintenance and troubleshooting procedures
used by the operator prior to requesting service. The
troubleshooting information describes the self-tests of the
terminal.

Chapter 9 briefly describes each accessory and supply, including
the part number and ordering information.

Appendix A provides the VT101l specifications.
Appendix B is a summary of the SET-UP feature displays.

Appendix C is a summary of the codes generated by the VT14l1
terminal.

Appendix D is a summary of VT10l programming control functions.

Appendix E describes the ANSI code extension techniques used to
create escape and control sequences.

Appendix F describes the differences between the VT141 and VT100
terminals.



CHAPTER 1
OPERATING INFORMATION

GENERAL

This chapter contains a general overview of how the VT101l operates
and provides a description of its controls and indicators. There
is a brief summary of basic operating procedures. Detailed
operating information may depend on the computer software.

TERMINAL OPERATION

The VT10l terminal operates in either on-line, off-line, or
SET-UP. This section provides an overview of on-line and off-line.
On-line and off-line are selected in SET-UP. Chapter 2 describes
SET-UP and provides more information about on-line and off-line.

When the ON LINE indicator is on, the VT141l terminal is on-line.
While on-line, the terminal can transmit and receive character
codes. Keyboard entries are placed in a keyboard character buffer
until transmitted to the computer. Character codes received by the
terminal are placed in an input character buffer until processed.
When processed, the received characters are taken from the buffer
and displayed on the screen. Figure 1-1 is a general block diagram
of the VT101 terminal while on-line.

MONITOR

INPUT
CHARACTER COMPUTER
BUFFER

KEYBOARD Recever |+ F
BUFFER
KEYBOARD
TRANSMITTER
Y,
D W g /T
(- )\ J
A4 VvV
VIDEO TERMINAL COMMUNICATION
LlNES MA-6645

Figure 1-1 On-line General Block Diagram



MONITOR

RECEIVER :I
TRANSMITTER

\ ™

COMPUTER

KEYBOARD

Vv
VIDEO TERMINAL

MA-6644

Figure 1-2 Off-line General Block Diagram

When the OFF LINE indicator is on, the VT1@1 terminal is off-line.
While off-line, the terminal cannot transmit or receive character
codes. The terminal 1is considered disconnected from the
communication line. Therefore, character codes transmitted to the
terminal while it 1is off-line are lost. Keyboard entries are
displayed on the screen. Figure 1-2 is a general block diagram of
the VT101 terminal while off-line.

CONTROLS AND INDICATORS

The VT101 terminal has many different controls and indicators.
They can be classified in four groups: monitor controls, keyboard
controls, keyboard indicators, and audible indicators.

Monitor Controls

The VT101 terminal has two controls mounted on the monitor
backpanel. (Refer to Figures 1-1 and 1-2 to identify the monitor.)
The two controls are the voltage selection switch and the power
switch (Figure 1-3).

The voltage selection switch allows the VT10l1 terminal to operate
within the available ac input voltage range (Table 1-1). When
selecting the ac input voltage range, the fuse must be changed.
Refer to Chapter 6 for more information about changing the fuse.

CAUTION: Failure to set the voltage selection switch properly and
to use the correct fuse may damage the terminal.

NOTE: The voltage selection switch does not select the ac line
frequency of the terminal. The ac line frequency is selected using
the Power SET-UP B feature. Refer to Chapter 2 for more

information about SET-UP features.
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Figure 1-3 Monitor Controls

Table 1-1 Voltage Selection Switch Positions

Position Operating Range Fuse
115 V (up) 99 V to 128 V 1.25 A (PN 9000020-01)
220 V (down) 198 V to 256 V .75 A slow blow

(PN 1211237-00)

The power switch controls ac power to the terminal. When ac power
is on, either the ON LINE or OFF LINE indicator is on. Refer to
the indicators section in this chapter for more information about
keyboard indicators.

NOTE: A step-by-step power-up and checkout procedure is provided
in Chapter 6. Read Chapter 6 before using the power switch.

Turning the ac power off may cause the present SET-UP feature
selections to change. Refer to Chapter 2 for more information
about the effects of the power switch on SET-UP feature
selections.

Keyboard Controls

The VT10#1l terminal keyboard has a main keyboard and auxiliary
keypad (Figure 1-4). The main keyboard is arranged and operates
like a standard office typewriter. The auxiliary keypad is
arranged for rapid entry of numeric data or function characters.
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Figure 1-4 VT101 Terminal Keyboard

Some keys on the keyboard immediately generate one or more
character codes when pressed. Other keys, such as CTRL, SHIFT, and
CAPS LOCK, do not generate character codes but modify the
character codes generated by other keys. If two character code
keys are pressed at the same time, the character codes are
generated immediately. The terminal does not wait for the keys to
lift, but generates the character codes as soon as possible. If
three character code keys are pressed at the same time, the
character codes of the two keys pressed first are generated
immediately. The character code of the third key is generated
after the first key lifts.

The keys are divided into four groups: standard keys, function
keys, SET-UP keys, and auxiliary keypad keys.
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Figure 1-5 Standard Keys

Standard Keys

Figure 1-5 identifies the keys that are 1labeled as standard
typewriter keys. SHIFT and CAPS LOCK modify the standard key
character codes generated. They are described in the following
paragraphs. All the character codes generated by the standard keys
are described in Chapter 3.

cas Lock

CAPS LOCK is a two-position locking key. If it is locked in the
down position, alphabetic keys generate uppercase character codes
regardless of SHIFT. If it is 1locked in the up position,
alphabetic keys generate lowercase character codes. Numeric and
special symbol keys are not affected by CAPS LOCK. CAPS LOCK does
not affect the function keys or auxiliary keypad keys.

When SHIFT is pressed, the standard keys on the main keyboard
generate uppercase character codes. SHIFT does not affect the
function keys or auxiliary keypad keys.

Function Keys

Figure 1-6 identifies the function keys on the VT1@l terminal.
These keys generate function character codes. The use of these
character codes 1is defined by the computer software or
communication system. All character codes generated by the
function keys are described in Chapter 3. The following paragraphs
provide a general description of each function key.

NO SCROLL

NO SCROLL controls scrolling in the VT1@1 terminal. Scrolling is
the upward or downward movement of existing lines on the screen to
allow new lines to be displayed. When this key is first pressed,
scrolling stops. When pressed again, scrolling continues.

1-5
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Figure 1-6 Function Keys

NOTE: NO SCROLL operates only when the Auto XON/XOFF SET-UP B
feature is on. If the feature is off, this key does not function.
Refer to Chapter 2 for more information about the Auto XON/XOFF
SET-UP feature.

—

BREAK generates a break signal. Refer to Chapter 5 for more
information about the break signal and its use.

When SHIFT is in the down position, BREAK generates a long break
disconnect. Refer to Chapter 5 for more information about long
break disconnect and its use.

When CTRL is pressed, BREAK generates the answerback message. The
answerback message is entered in SET-UP. Refer to Chapter 2 for
more information about the answerback SET-UP feature.

-]

These Kkeys generate cursor control commands. The cursor 1is an
indicator on the screen that shows the line and column where the
next character is displayed.

ESC

ESCAPE

ESC generates the escape control character code.

TAB generates the tab control character code.



CONTROL

When CTRL is pressed, pressing another key may generate a control
character code. Control character codes are described in Chapter
3.

BACKSPACE

BACKSPACE generates the backspace (BS) control character.

DELETE

DELETE

DELETE generates a delete (DEL) control character code. The
deleted character may or may not be erased from the screen
depending on computer software.

RETURN

RETURN generates either a carriage return or the carriage return
(CR) and line feed (LF) control character codes. The characters
generated are selected using the Line Feed/New Line SET-UP B
feature. Refer to Chapter 2 for more information about the Line
Feed/New Line SET-UP feature.

LINE
FEED

LINE FEED

LINE FEED generates a line feed (LF) control character code.

SET-UP Keys

Figure 1-7 identifies the keys used while operating in SET-UP.
There are two SET-UP feature displays: SET-UP A and SET-UP B.
The following paragraphs describe the keys used in SET-UP.
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Figure 1-7 SET-UP Keys



NOTE: Chapter 2 provides both SET-UP feature descriptions and
step-by-step feature selection procedures. Read Chapter 2 before
using the SET-UP keys.

SET-UP

SET-UP places the terminal 1in SET-UP. In SET-UP, the VT101
terminal SET-UP features can be changed.

E SET/CLEAR/TAB

In SET-UP A, SET/CLEAR TAB sets or clears individual horizontal
tabs stops. This key does not function in SET-UP B.

E CLEAR ALL TABS

In SET-UP A, CLEAR ALL TABS clears all horizontal tab stops. This
key does not function in SET-UP B.

ﬂ ON/OFF LINE

In any SET-UP display, ON/OFF LINE switches the terminal between
on-line and off-line. In on-line, the terminal can transmit and
receive character codes. In off-line, the terminal cannot transmit
or receive character codes and keyboard entries are displayed on
the screen.

7
ol SET-UP A/B

In any SET-UP display, SET-UP A/B switches the terminal between
SET-UP A and SET-UP B.

A
TOGGLE 1/0

In SET-UP B, TOGGLE 1/8 changes the feature selected by the
cursor. This key does not function in SET-UP A.

&
TRANSMIT SPEED

In SET-UP B, TRANSMIT SPEED selects the transmit speed (baud rate)
used by the terminal. This key does not function in SET-UP A.



B RECEIVE SPEED

In SET-UP B, RECEIVE SPEED selects the receive speed (baud rate)
used by the terminal. This key does not function in SET-UP A.

u 80/132 COLUMNS

In SET-UP A, 86/132 COLUMNS selects the display line size. The
size is either 80 or 132 columns per line. This key does not
function in SET-UP B.

)
RESET

In any SET-UP display, RESET starts the reset sequence. This
sequence has the same result as turning the power switch off and
then on.

ok

In any SET-UP display, T (up arrow) increases and V ({(down arrow)
decreases the brightness of the display.

-

In any SET-UP display, <€ (left arrow) and > (right arrow) move the
cursor left and right.

In SET-UP B, hold down the SHIFT key, press the A key; then
release both keys to enter the. answerback message. When entering
the answerback message all keyboard keys can be used.

In any SET-UP display, hold down the SHIFT key, and press the D
key to select the default SET-UP feature selections. A default
selection is provided for each SET-UP feature.

In SET-UP B, hold down the SHIFT key, and press the P key to
change the data/parity bits selection.




In any SET-UP display, hold down the SHIFT key, and press the R
key to recall the SET-UP features stored in user permanent memory.

In any SET-UP display, hold down the SHIFT key, and press the S
key to store the SET-UP features in user permanent memory.

In SET-UP A, hold down the SHIFT key, and press the T key to
select the tab default SET-UP feature selections. All tab stops

are cleared and a tab stop is set at every eighth character
position.

Auxiliary Keypad Keys

The auxiliary keypad can be used to generate either the same
character codes as the main keyboard or function characters. The
computer selects the type of characters generated by these keys.

When the auxiliary keypad generates the same codes as the main
keyboard, the minus sign, comma, period, and numeric keys of the
auxiliary keypad correspond to the unshifted keys on the main
keyboard.

When the auxiliary keypad generates function character codes, the
use of these character codes is defined by the computer software.
The program function (PF) keys on the auxiliary keypad always
generate control sequences. The actions performed by these keys
are defined by the computer software.

Indicators

The following paragraphs describe the function of each keyboard
indicator shown in Figure 1-8.
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Figure 1-8 Keyboard Indicators
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ON LINE

ON LINE is on when the terminal is on-line and can transmit and
receive character codes. Either ON LINE or OFF LINE is on to show
that ac power is on.

OFF LINE

OFF LINE is on when the terminal is off-line and cannot transmit
or receive character codes. When the terminal is off-line,
characters from the keyboard are displayed on the screen. Either
ON LINE or OFF LINE is on to show that ac power is on.

KBD LOCKED
KBD LOCKED is on when the keyboard is in the locked condition. The
keyboard 1locked <condition occurs when the keyboard character
buffer is full and cannot hold more characters from the keyboard.
The keyboard character buffer holds character codes from the
keyboard before they are transmitted to the computer (Figure 1-1).
When KBD LOCKED is on, character codes from the keyboard are lost.
- If the Keyclick SET-UP B feature 1is on, keyclicks are not
generated when keys are pressed.

NOTE: The terminal can receive characters from the computer during
the keyboard locked condition.

The keyboard locked condition ends when character codes in the
keyboard character buffer are transmitted to the computer. After
the characters have been transmitted, KBD LOCKED turns off and
keyclicks can be generated (if the Keyclick SET-UP B feature is
on) .

The keyboard locked condition also ends after entering and exiting
SET-UP. However, entering and exiting SET-UP with the KBD LOCKED
on, erases the characters held in the keyboard buffer before they
are transmitted. Refer to Chapter 2 for more information about
entering and exiting SET-UP.

L1 through L4

These indicators are controlled by the computer and are defined by
the computer software. However, during power up or reset, Ll througl
L4 indicate self-test errors. Refer to Chapter 8 for more informatic
about self-test errors.

Audible Indicators

The VT101 terminal uses three audible indicators: a keyclick, a
bell tone, and a series of bell tones. The following paragraphs
describe these indicators.

Keyclick =-- The terminal generates a keyclick when a key 1is
pressed, with the following exceptions:

o SHIFT and CTRL do not generate keyclicks because they do
not generate character codes. They modify the character
codes generated by other keys.



o The KBD LOCKED indicator is on; character codes from the
keyboard are lost.

d The Keyclick SET-UP B feature is off.

Bell Tone -- The terminal generates a bell tone in each of the
following cases:

® When bell character is received from the computer,

® When the cursor is eight characters away from the right
margin and the Margin SET-UP B feature is on.

Series of Bell Tones -- The terminal generates a series of bell
tones to indicate difficulty in reading or writing the SET-UP
features in user permanent memory. If the terminal has difficulty
reading the user permanent memory, it uses the default SET-UP
feature selections. Refer to Chapter 2 for more information about
the SET-UP feature memories.



CHAPTER 2
SET-UP FEATURES

GENERAL

The VT101 terminal has many features selected in SET-UP that allow
the terminal to be configured for specific applications. This
chapter describes SET-UP and each of the SET-UP features.

SET-UP FEATURES

SET-UP features change how the VT10l terminal operates. They allow
the terminal to be configured to operator preference, and they
provide compatibility to the computer and ac power source. Table
2-1 divides the SET-UP features into three general types: operator
preference, communication compatibility, and installation.

Operator Preference Features

These features configure the terminal to operator preference. They
do not affect information transferred between the terminal and the
computer.

Communication Compatibility Features

These features configure the terminal so that it is compatible
with a computer. There are many combinations of SET-UP features
used when communicating with a computer. The features must be
selected correctly for the terminal to communicate with the
computer. An error in these selections may stop communication or
cause incorrect information to be transferred between the terminal
and computer.

NOTE: This chapter describes the SET-UP features used to provide
compatibility. More information about using these SET-UP features
is provided in Chapter 5.

Installation Features

These features configure the terminal for operation in different
installations. If the location of the terminal is changed, verify
these feature selections.

FEATURE SELECTION

SET-UP features can be selected by the computer or from the
terminal keyboard. When the computer changes the feature se-
lections, the current selection is shown by the SET-UP feature
display. SET-UP features that can be changed by the computer

are listed in Table 2-2. Refer to Chapter 4 for more information
about the selection of features by the computer.



Table 2-1 SET-UP Feature Types

Operator Communication
SET-UP Feature Preference Compatibility Installation
ON/OFF Line X
Screen brightness X
Columns per 1line X
Tab stops X
Scroll X X
Auto repeat X
Screen background X
Cursor X
Margin bell X
Keyclick X
ANSI/VT52 X
Auto XON/XOFF X
US/UK character set X
Auto wrap X
Line feed/new line X
Interlace X
Receive parity X
WPS terminal X
Local echo X
Power X
Data/Parity bits X
Transmit speed X
Receive speed X
Answerback X




Table 2-2 SET-UP Features the Computer can Change

SET-UP Feature Can be Changed

ON/OFF Line
Screen brightness
Columns per 1line
Tab stops

X

Scroll

Auto repeat
Screen background
Cursor

<X X

Margin bell

Keyclick

ANSI/VT52 X
Auto XON/XOFF

US/UK character set
Auto wrap

Line feed/new 1line
Interlace

Kok X X

Receive parity
WPS terminal
Local echo
Power

Data/Parity bits
Transmit speed
Receive speed
Answerback
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Figure 2-1 SET-UP Displays

To select SET-UP features from the keyboard you must enter SET-UP.
SET-UP has two feature displays: SET-UP A and SET-UP B (Figure
2-1). The SET-UP A feature display shows the location of tab stops
and a visual ruler numbers each column of the line. The SET-UP B
feature display shows the other SET-UP features. Use the following
steps to change a SET-UP feature selection.



Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Press SET-UP A/B to The selected SET-UP display shows on
select the correct the screen.

SET-UP display.

Change the SET-UP The SET-UP display shows the feature
feature selection. selection.
Store the SET-UP The terminal displays wait and then
features if desired. SET-UP A.

Press SET-UP to exit
SET-UP.

NOTE: Unless stated in the feature description, entering SET-UP
and changing features does not lose characters on the screen.
However, entering and exiting SET-UP with KBD LOCKED on clears the
keyboard locked condition and erases the keyboard character
buffer. The keyboard character buffer holds characters before they
are transmitted to the computer.

ENTERING AND EXITING SET-UP

You can enter SET-UP while either on-line or off-line. However, if
the terminal is on-line, select the Auto XON/XOFF SET-UP B feature
to prevent losing received characters. Refer to the Auto XON/XOFF

SET-UP B feature description for more information about this
feature,

If the Auto XON/XOFF SET-UP B feature is not used, characters may
be 1lost. Therefore, disconnect the terminal immediately before
entering SET-UP. To disconnect a communication line and prevent
the terminal from receiving characters while in SET-UP, hold down
the BREAK key and press SHIFT. In properly configured modems/data
sets this causes a communication line disconnect.

FEATURE MEMORIES
The SET-UP feature selections are stored in three memories:
operating (temporary), user permanent, and default (Figure 2-2).

Operating Memory

This memory stores the SET-UP feature selections used to operate
the terminal. The terminal always operates according to these
features. The features can be selected at the terminal keyboard or
by the computer. In SET-UP, the feature selections in the
operating memory are shown on the screen. To change the SET-UP
feature selections stored in memory perform the following
procedure at the terminal keyboard.
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Figure 2-2 SET-UP Feature Memories

Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Press SET-UP A/B to The selected SET-UP display shows on
select the correct the screen.

SET-UP display.

Change the SET-UP The SET-UP display shows the feature
feature selection. selection.

Press the SET-UP key The terminal operates according to
exit SET-UP. the new SET-UP feature selections in

operating memory.

If a recall or reset procedure is performed, or power to the
terminal is turned off and on, all operating memory SET-UP feature
selections are replaced by the SET-UP feature selections in user
permanent memory.

User Permanent Memory

This memory stores selected SET-UP features permanently. The
computer cannot change SET-UP feature selections in user permanent
memory. User permanent memory can only be changed by performing a
store from the terminal keyboard while in SET-UP. Turning power
off does not affect SET-UP feature selections in this memory.
SET-UP features are moved between operating memory and user
permanent memory by performing store, recall, or reset procedures.

Store -- This procedure stores the operating memory SET-UP feature
selections in user permanent memory. Storing is performed from the
terminal keyboard. The computer cannot store SET-UP feature
selections in user permanent memory. To store SET-UP feature
selections in user permanent memory, perform the following
procedure.
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Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Hold down the SHIFT key, The terminal displays wait and then
press the S key; then SET-UP A.

release both keys.

Press the SET-UP key
to exit SET-UP.

Recall -- This procedure recalls the user permanent memory SET-UP
feature selections into operating memory. All feature selections
previously in operating memory are erased. Also, the terminal
screen is erased. To recall the SET-UP feature selections from
user permanent memory into operating memory, perform the following
procedure.

Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Hold down the SHIFT key, The terminal displays wait and then
press the R key; then SET-UP A.

release both keys.

Press the SET-UP key
to exit SET-UP.

NOTE: Some features selected by the computer may be affected.

Reset -- This procedure resets the terminal, erases the screen,
and performs a self-test. Also, reset recalls the user permanent
memory SET-UP feature selections into operating memory. All
feature selections previously in operating memory are erased. To
reset the terminal, perform the following procedure.

Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Press RESET. The power-on self-test runs. The
terminal operates according to the
SET-UP feature selections in user
permanent memory. The terminal
automatically exits SET-UP.

NOTE: Reset may cause the terminal to disconnect from the
computer. Also, the input and keyboard character buffers are
erased and some features selected by the computer may be affected.




Default Memory

This memory stores default SET-UP feature selections for all
SET-UP features. Default SET-UP feature selections are typical
feature selections used by the terminal. The feature selections in
default memory cannot be changed by the user. When a default
occurs, the operating memory SET-UP feature selections change to
default selections. There are two types of default selections:
general default and tab default. The SET-UP features 1in user
permanent memory are not changed by a default. A default occurs
when the terminal cannot read the user permanent memory, or it has
been selected from the keyboard.

General Default -- This changes all SET-UP features to the
selections in default memory. SET-UP A features are set to 80
columns per line with a tab stop at every eighth column. SET-UP B
default features are shown in Figure 2-3. The terminal is off-line
and no answerback message is provided. To select a general default
from the keyboard, perform the following procedure.

TABS EVERY 8 COLUMNS
COLUMNS PER LINE 80
ON/OFF LINE LOCAL
ANSWERBACK NONE
SCROLL =SMOOTH — U.S./U.K. CHARACTER SET = U.S.
AUTO REPEAT = ON AUTO WRAP=OFF
SCREEN = DARK BACKGROUND LINE FEED/NEW LINE=OFF
CURSOR = BLOCK INTERLACE = OFF DATA BITS=7
PARITY=SPACE

11]1]0]1 210111 3I0|0 OIOI 4|1|0 OIOI P=7S T=9600 R =9600

MARGIN BELL=OFF—I RECEIVE PARITY=CHECK‘|

KEYCLICK = ON

WPS TERMINAL=OFF

LOCAL ECHO = OFF ————

ANSI/VT52 = ANSI

AUTO XON XOFF = ON ——™ POWER =60 Hz —— MA-6658

Figure 2-3 SET-UP B Default Feature Selections



Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Hold down the SHIFT key, The terminal screen is erased and
press the D key; then then SET-UP A is displayed.

release both keys.

Press the SET-UP key
to exit SET-UP.

NOTE: The input and keyboard character buffers are erased.

Tab Default -- This clears all terminal tab stop settings and sets
a new tab stop at every eighth column. To select a tab default
from the keyboard, perform the following procedure.

Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Hold down the SHIFT key, Tab stops are set at every eighth
press the T key; then character position in SET-UP A.

release both keys.

Press the SET-UP key
to exit SET-UP.

FEATURE DESCRIPTIONS

SET-UP feature descriptions are arranged according to the SET-UP
display in which they appear. There are three types: dgeneral
SET-UP features (features changed in any SET-UP display), SET-UP A
features, and SET-UP B features.

A general procedure for changing each SET-UP feature in the SET-UP
display is provided at the beginning of each SET-UP display
section. For features needing a more detailed procedure, the
procedure is provided with the SET-UP feature description.

General SET-UP Features

The On/0ff Line and Screen Brightness SET-UP features may be
changed in any SET-UP display. Dedicated keys are used to select
these features. Each feature description includes the specific
procedure used to select the feature.

On/0ff Line -- This feature places the terminal either on-line or
off-line (Figure 2-4). While on-line, the keyboard ON LINE
indicator is on and the terminal can transmit and receive
character codes. Keyboard entries are transmitted to the computer
as typed and characters received from the computer are displayed
on the screen.
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Figure 2-4 ON/OFF Line General Block Diagram

While off-line, the OFF LINE indicator is on. The terminal cannot
transmit and receive characters, and it cannot communicate with

the computer. Keyboard entries are not transmitted but are
displayed on the screen.

When the VT101 terminal is placed off-line, it performs three
actions:

1. Disconnects from the communication line,

2. Erases the terminal input buffer (where received
characters are held before display),

3. Erases the terminal keyboard buffer (where characters to
be transmitted are held before transmission).



To select either On-Line or Off-Line, perform the following
procedure.

Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Select On-Line or The ON LINE or OFF LINE indicator
Off-Line by pressing shows the feature selection.

OFF/ON LINE.

Press the SET-UP key
to exit SET-UP.

Screen Brightness -- This feature adjusts the brightness of the
terminal screen. T(up arrow) 1increases screen brightness and
V(down arrow) decreases screen brightness. To adjust screen
brightness, perform the following procedure.

Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Adjust brightness by SET-UP display is now the selected
pressing T (up arrow) brightness.

or V(down arrow).

Press the SET-UP key
to exit SET-UP.

SET-UP A Features

The SET-UP A display is similar to Figure 2-5. The display
summarizes the number of columns per line and the tab stop feature
selections. The bottom 1line of the display is a ruler which
numbers each column position on a line. Each tab stop is shown by
a T above the ruler. SET-UP A features are selected using

dedicated keys. Each feature description below includes the
specific procedure used to select the feature.

Columns Per Line -- This feature selects a display of either 80 or
132 columns per line. When 80 columns per line is selected, the
screen is 80 columns wide and 24 lines long. When 132 columns per
line is selected, the screen is 132 columns wide and 14 1lines
long. The displayed lines for the 132 columns per line selection
are the same width on the screen as for the 80 columns per 1line
selection, but the columns are closer together (Figure 2-6). To
select columns per line, perform the following procedure.

NOTE: When switching between 80 and 132 columns per line, all
characters displayed on the screen when entering SET-UP are lost.
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Figure 2-5 SET-UP A Display

Procedure

Press the SET-UP key
to enter SET-UP.

Select columns per line

Indication/Comments

SET-UP A is displayed on the screen.

The selection is displayed on the

by pressing 80/132 screen.

COLUMNS.

Exit SET-UP by pressing

the SET-UP key,

or

enter SET-UP B by

pressing the SET-UP A/B

key.

Tab Stops -- Tab stops are column positions selected on lines of

the terminal screen. The cursor can tab (advance) to the column
with the tab stop. Tab stops can be changed one at a time, or all
tabs stops can be cleared and then set one at a time.
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Figure 2-6 80- and 132-Column Displays

SET/CLEAR TAB sets and clears each tab stop one at a time. CLEAR
ALL TABS clears all tab stops. A tab default is provided to set a
tab stop at every eighth column position. (Refer to the Feature
Memories section of this chapter for more information about tab
default.) To select tab stop settings, perform the following
procedure.



Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Press CLEAR ALL TABS All tabs are cleared.

or

SET/CLEAR TABS to Tabs selected by the cursor are set
select tab stops. or cleared.

The cursor is moved by using <(left
arrow), >(right arrow), RETURN, TAB,
and SPACE BAR.

Exit SET-UP by pressing
the SET-UP key

or

enter SET-UP B by
pressing the SETUP A/B
key.

SET-UP B Features

SET-UP B can only be entered from SET-UP A. The SET-UP B display
is similiar to Figure 2-7. Figure 2-8 summarizes the SET-UP B
display features. The bottom line of the display shows groups of
switches indicating the features selected. Also, the data/parity
bits, transmit speed, and receive speed feature selections are
shown.

The data/parity bits, transmit speed, and receive speed features
are selected using dedicated keys. The procedure to select these
features is provided in the feature descriptions. All other SET-UP
B features are selected using SET-UP switches. To change SET-UP
feature switch selections, perform the following procedure.

Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Press SET-UP A/B to SET-UP B is displayed on the screen.
enter SETUP B.

Place the cursor over Cursor is moved by using <(left

the SET-UP feature arrow), >(right arrow), RETURN, TAB,
switch to be changed. and SPACE BAR.

Select features by Screen displays feature selection.

pressing TOGGLE 1/40.

Exit SET-UP by pressing
the SET-UP key

or

enter SET-UP A by
pressing the SETUP A/B
key.
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Figure 2-7 SET-UP B Display

Scroll (Switch 1-1: @#=Jump, l=Smooth) -- Scrolling is the upward
or downward movement of existing lines on the screen. It makes
room for new lines at the bottom or top of the screen. It can be
performed in two ways: jump scroll or smooth scroll.

With jump scroll selected, new lines are displayed on the screen
as fast as they are received. At the higher receive speeds (baud
rates), the lines displayed may be difficult to read due to their
rapid movement.

With smooth scroll selected, the speed at which new lines can be
displayed is limited. Therefore, the movement of lines occurs at a
smooth steady rate, and they can usually be read easily.

NOTE: Smooth scroll allows a maximum of six lines per second to be
added to the screen. The auto XON/XOFF feature must be selected so
that characters are not lost when smooth scroll is selected.

Auto Repeat (Switch 1-2: @¢=0ff, 1=0n) -- Auto repeat causes a key
to automatically repeat at the rate of about 3¢ times per second,
when the key is pressed for more than one-half second. Auto repeat
affects all keyboard keys except the following: SET-UP, ESC,
RETURN, ENTER, NO SCROLL, and when CTRL is pressed with any Kkey.
When the feature is turned off, keys do not automatically repeat.
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Figure 2-9 Screen Background

Screen Background (Switch 1-3: @=Dark, 1l=Light) -- This feature
selects the type of screen background (Figure 2-9). With dark
background selected, the display has light characters on a dark
background. With light background (reverse screen) selected, the
display has dark characters on a light background.



Cursor Switch (1-4: @=Underline, 1l=Block) =-- The cursor feature
provides a choice of two cursor displays to indicate the active
position. The active position is where the next character is
displayed on the screen. The cursor is displayed as either a
blinking underline (_) or a blinking block (m).

Margin Bell (Switch 2-1: @=0ff, 1=0n) -- This feature generates a
bell tone when the cursor moves into the eighth character position
from the end of the line. The margin bell can be turned on or off.
Margin bell volume is not adjustable.

Keyclick (Switch 2-2: @=0ff, 1=0n) =-- Keyclick is a sound
generated each time a key is pressed, except for SHIFT and CTRL.
Keyclick can be turned on or off. However research and experience
shows that people usually type more accurately with the keyclick
feature on. Keyclick volume is not adjustable.

NOTE: If characters are lost due to a keyboard locked condition,
keyclicks are not generated. The keyboard locked condition is
indicated by the KBD LOCKED indicator. Refer to Chapter 1 for more
information on the KBD LOCKED indicator.

ANSI/VT52 (Switch 2-3: @=VT52, 1=ANSI) -- The VT1l01l terminal
follows two different programming standards for processing control
functions: American National Standards Institute (ANSI) and VT52
compatible. With ANSI selected, the terminal generates and
responds to control functions per ANSI standards X3.41-1974 and
X3.64-1979. With VT52 compatible selected, the terminal is
compatible with previous DIGITAL software using the VT52 video
terminal. Refer to Chapter 4 for more information on received
characters and control functions.

Auto XON/XOFF (Switch 2-4: @=0ff, 1=0n) -- When the terminal
receives a character (other than NUL and DEL), the character is
placed in an input character buffer. The input buffer stores the
received character until the terminal processes 1it. When
processed, the character 1is removed from the input character
buffer.

If received characters are placed into the input character buffer
faster than they can be processed, the input character buffer
begins to fill.

NOTE: Entering SET-UP stops the terminal from taking characters
from the input buffer. When the buffer is full, characters
received are lost and the substitute character (§) is displayed.

The Auto XON/XOFF feature prevents the 1loss of received
characters. When the feature is on, the terminal transmits the XON
and XOFF control characters to indicate when the input character
buffer is almost empty or full. When the input character buffer is
almost full the terminal transmits XOFF (DC3, octal ©#23). The
computer should stop transmitting characters when an XOFF is
received.



As the terminal continues to remove characters from the input
character buffer, the number of characters in the buffer
decreases. When the input buffer is almost empty, the terminal
transmits XON (DCl, octal @21). The computer can continue
transmitting characters.

When the Auto XON/XOFF feature is off, the terminal does not use
the XON and XOFF characters to prevent the 1loss of received
characters and NO SCROLL does not function.

NOTE: Regardless of the auto XON/XOFF feature selection, the
terminal always stops transmitting characters when an XOFF is
received. The terminal continues transmitting characters when an
XON is received.

US/UK Character Set (Switch 3-1: @=#, 1l=E) -- The US/UK Character
Set feature selects either the United States or United Kingdom
character sets. The difference between the two character sets is
one character, the # (number) or & (pound) symbol.

Auto Wrap (Switch 3-2: @=0ff, 1=0n) -- The Auto Wrap feature
selects where the next received character is displayed when the
cursor 1is at the right margin. When Auto Wrap 1is off, the
character and all following characters are written into the last
column of the current line. When the feature is on, the character
is automatically displayed in the first column of the next line.

Line Feed/New Line (Switch 3-3: @=0ff, 1=0n) -- This feature
selects control character(s) transmitted by the RETURN key and the
action taken by the terminal when receiving a 1line feed (LF)
character. Table 2-3 summarizes the effects of this feature.

When the Line Feed/New Line feature is off, pressing the RETURN
key generates the carriage return (CR) control character. When a
line feed (LF) control character is received, the cursor moves
down to the next line and maintains the current column position.

When the Line Feed/New Line feature is on, pressing the RETURN key
generates the carriage return (CR) and 1line feed (LF) control
characters. When a line feed (LF) control character is received,
the character causes both a carriage return and line feed.
Therefore, a received line feed causes the cursor to move to the
left margin of the next line.

Interlace .(Switch 3-4: @=0ff; 1=0n) -- The 1Interlace feature
selects the number of scan lines used to create characters on the
screen. With Interlace on, the terminal uses 480 scan lines per
screen. With Interlace off, the terminal uses 240 scan lines per
screen. This feature does not add any new information to the
screen. However, when on, the Interlace feature may improve the
output of hard copy or video devices connected to the video output
connector. Usually operators prefer to have this feature off.



Table 2-3 Line Feed/New Line Feature Summary
Character

Selection Key Sent

Off RETURN Carriage return (CR)

Off LINE FEED Line feed (LF)

On RETURN Carriage return --
line feed (CR LF)

On LINE FEED Line feed (LF)

Character

Selection Received Function

off CR Carriage return (cursor
moves to left margin)

Off LF Line feed (cursor moves to
next line but stays in same
column)

On CR Carriage return (cursor
moves to left margin)

On LF Carriage return —-- line

feed (cursor moves to left
margin on next line)

Receive Parity
either checks

(Switch 4-1:
ignores

#=Ignore,

the parity bit of all received

1=Check) =-- This feature

characters. If the feature is set to check, the parity bit of the
received characters is checked according to the parity feature
selection., If a receive parity error occurs, the terminal displays
the substitution character (%) in place of the character with the
error. When the feature is set to ignore, any parity bit received
is ignored.

NOTE: This feature is used to check the received characters for
either odd or even parity. Mark and space parity are not checked.

WPS Terminal (Switch 4-2: @0=0ff, 1=0n) -- This feature exchanges
the position of the LINE FEED and the \ (backslash) key. Usually
this feature is off.



COMPUTER

RECEIVER

|- LOCAL
ECHO

LY

KEYBOARD

L TRANSMITTER

J
4 A\ 2

&-.__v____J
COMMUNICATION
LINES MA-6656

Figure 2-10 Local Echo

Local Echo (Switch 4-3: @=0ff; 1=0n) -- When Local Echo is on,
every character transmitted to the computer is also automatically
displayed on the screen (Figure 2-10¢). The computer does not have
to transmit the character back (echo) to the terminal for display.
When this feature is off, characters are only transmitted to the
computer. The computer must transmit them back to the terminal for
display.

Power (Switch 4-4: 0=60 Hz, 1=50 Hz) -- The Power feature must be
selected to match the power line frequency. In the United States,
this is usually 60 Hz. When using 50 Hz line frequency, select
this feature for 50 Hz.

Data/Parity Bits —-- This feature selects two separate but related
communication features: data bits per character, and parity
selection. Data bits per character selects the number of data bits
in each character, either seven-or eight bits. However, when eight
bits is selected, the eighth data bit is always a space (or @) for
characters transmitted. The eighth data bit on received characters
is always ignored.

Parity selects the type of parity bit the terminal generates when
transmitting characters and checks when receiving characters.
However, to check the parity in received characters, the Receive
Parity feature must be selected for Check and the parity selection
must be either odd or even. If no parity is selected, the parity
bit is not included in the transmitted character and ignored in
received characters.

For more information on parity and data bits per character, refer
to Chapter 8. The terminal uses the data bits per character and
parity selections shown in Table 2-4. To select the Data/Parity
feature, perform the following procedure.



Table 2-4 Data/Parity Bits Selections

Data Bits
Per

P= Character Parity

™ 7 Mark

78 7 Space

70 7 odd

7E 7 Even

7N 7 No parity bit

80 8 odd

8E 8 Even

8N 8 No parity bit
Procedure Indication/Comments
Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.
Enter SET-UP B by SET-UP B is displayed on the screen.
pressing SET-UP A/B.
To select the feature, The terminal displays the feature
hold down the P key, selection.
press the SHIFT key;
then release both keys.
Exit SET-UP by
pressing the SET-UP key
or
enter SET-UP A by
pressing the SET-UP A/B
key.
Transmit Speed -- This feature selects the speed (baud rate) and

number of stop bits for characters transmitted by the terminal.
This feature must be set to match the computer receive speed. The
number of stop bits is automatically selected when the transmit
speed is set. Table 2-5 lists the transmit speed and number of
stop bits used by the terminal. To select the Transmit Speed
feature, perform the following procedure.



Table 2-5 Transmit Speed and Number of Stop Bit Selections

Speed (Baud Rate) Stop Bits

50

75
110
134.5
150
200
300
600
1200
1800
2000
2400
3600
4800
9600
19200

o e e e e N

Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Enter SET-UP B by SET-UP B is displayed on the screen.
pressing SET-UP A/B.

Select the transmit The terminal displays the feature
speed by pressing selection.
TRANSMIT SPEED.

Exit SET-UP by pressing
the SET-UP key

or

enter SET-UP A by
pressing the SET-UP A/B
key.

Receive Speed —-- The Receive Speed feature selects the speed (baud
rate) and number of received characters stop bits expected by the
terminal. The Receive Speed feature of the terminal must be set to
match the computer transmit speed. The number of stop bits 1is
automatically selected when the receive speed is set. Table 2-6
lists the receive speed and number of stop bits used by the
terminal. To select the Receive Speed feature, perform the
following procedure.



Table 2-6 Receive Speed and Number of Stop Bit Selections

Speed (Baud Rate) Stop Bits

50

75
110
134.5
150
200
300
600
1200
1800
2000
2400
3600
4800
9600
19200

e el e e e el el N R

Procedure Indication/Comments

Press the SET-UP key SET-UP A is displayed on the screen.
to enter SET-UP.

Enter SET-UP B by SET-UP B is displayed on the screen.
pressing SET-UP A/B.

Select the receive The terminal displays the current
speed by pressing feature selection.
RECEIVE SPEED.

Exit SET-UP by pressing
the SET-UP key

or

enter SET-UP A by
pressing the SET-UP A/B
key.

Answerback -- The Answerback feature provides the terminal with a
2@-character identifying message that can be transmitted to the
computer. The answerback message is transmitted under the
following conditions.



To enter

Procedure

Press the
to enter

Enter SET
pressing

Hold down
press the
release b

The answerback message is transmitted by a direct request
for identification from the computer. The computer

transmits the Enquire (ENQ, octal @@5) control character
to the terminal and the terminal responds with the
answerback message. The entire sequence takes place
automatically, without affecting the screen or requiring
operator action.

The operator manually transmits the answerback message
from the keyboard. Hold down the CTRL key, press the
BREAK key; then release both keys to manually transmit
the answerback message.

the answerback message, perform the following procedure.

Indication/Comments

SET-UP key SET-UP A is displayed on the screen.
SET-UP.
-UP B by SET-UP B is displayed on the screen.
SET-UP A/B.

the SHIFT key, The terminal displays A = (Figure

A key; then 2-11) .
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2-11 Answerback Message Summary
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Procedure

Type the message
delimiter character.

Type the answerback
message.

If less than 20
characters are in

the message, type the
delimiter character.

Exit SET-UP by pressing
the SET-UP key

or

enter SET-UP A by
pressing the SET-UP A/B
key.

Indication/Comments

This is any character not used in
the answerback message. The message
delimiter character is not
transmitted as part of the
answerback message.

The answerback message may be up to
20 characters. If control characters
are used they are displayed as the
(®) character.

If a mistake is made while typing

the message, type the delimiter
character already used and return to
the third step of the procedure.

This is the only way to correct errors
in the answerback message.

If 20 characters are typed, the
message is automatically entered
into operating memory. If less than
20 characters are typed, the
delimiter character is used to enter
the message into operating memory.



CHAPTER 3
TRANSMITTED CHARACTERS

GENERAL

This chapter describes the character codes generated by the VT141
terminal. The keys are divided into three groups: standard keys,
function keys, and auxiliary keypad keys.

STANDARD KEYS

The standard keys are shown in Figure 3-1. Table 3-1 1lists the
character codes generated by the main keyboard. The terminal
generates American Standard Code for Information Interchange
(ASCII) character codes. Lowercase ASCII character codes are
generated when SHIFT or CAPS LOCK are not pressed. Uppercase ASCII
character codes are generated when either SHIFT or CAPS LOCK are
pressed. CAPS LOCK does not affect the nonalphabetic keys.

FUNCTION KEYS
The function keys are shown in Figure 3-2. These keys generate
character codes whose function is defined by the computer software
or communication system. The following paragraphs describe the
function keys.

OCTAL CODES GENERATED BY KEYBOARD
(SHIFTED CODES SHOWN ABOVE KEYCAP LEGENDS
UNSHIFTED CODES SHOWN BELOW KEYCAP LEGENDS)

041 |[ 100 |[ 043 ][ 044 |[ 045 |[ 136 |[ 046 |[ 052 |[ 050 |[ 051 |[ 137 |[ 153 |[ 176
11 2@ || 3# 48 5% |len || 7& || 8° 9 o) |l - —1l=+1] \~
061 ]| 062 || 063 || 064 || 065 || 066 || 067 || 070 || 071 || 060 || 055 || 075 || 140
121 127 |[ 105 |[ 1227 ) 124 [ 137 |[ 125 |[ 111 | 117 |[ 120 |[ 1737][ 175
Q w E R T Y U I 0 P [ 1}
161 167 || 145 || 162 || 164 J| 171 || 165 || 151 || 157 |{ 160 |{ 133 || 135
101 |[1237][ 104 |[ 106 |[ 107 }[ 110 |[ 112 |[ 113 |[ 114 |[ 0727|[ 042 174
CAPS L
Lock A S D F G H J K L . \|
141 || 163 || 144 |{ 146 || 147 || 150 || 152 || 153 || 154 || 073 || 047 134
132 |[ 130 |[ 103 |[ 126 |[ 1027][ 116 |[ 115 |[ 074 |[ 076 |[ 077
SHIFT z X c v B N M < > /2 SHIFT
172 || 170 || 143 || 166 || 142 || 156 || 155 || 054 || 056 || 057
040

SPACE
040

MA-7418

Figure 3-1 Standard Key Codes



Table 3-1 Standard Key Character Codes

SHIFT
Not Pressed SHIFT Pressed
Lowercase (Lowercase Uppercase (Uppercase
Character Octal Code) Character Octal Code)
a 141 A 101
b 142 B 192
c 143 C 193
d 144 D 104
e 145 E 195
£ 146 F 106
g 147 G 107
h 150 H 110
i 151 I 111
3 152 J 112
k 153 K 113
1 154 L 114
m 155 M 115
n 156 N 116
o 157 0 117
P 160 P 120
q 161 Q 121
r 162 R 122
s 163 S 123
t 164 T 124
u 165 8] 125
v 166 \Y 126
w 167 W 127
X 170 X 130
y 171 Y 131
z 172 yA 132
1 261 ! 241
2 762 @ 100
3 963 ¥ or L 343
4 g64 $ 244
5 365 % 345
6 266 " (circumflex) 136
7 267 & 246
8 270 * 352
9 271 ( 350
] 260 ) 351
- (minus) @55 _ 137
= @75 + @53
* (grave accent) 140 ~ (tilde) 176
[ 133 { 173




Table 3~1 Standard Key Character Codes (Cont)

SHIFT
Not Pressed SHIFT Pressed
Lowercase (Lowercase Uppercase (Uppercase
Character Octal Code Character Octal Code
] 135 } 175
; 273 : @72
' (apostrophe) g47 " 342
\ 134 | 174
, (comma) @54 < @74
. (period) 356 > 376
@57 ? 977
__I OFF LINE LO’E)EKDED u L2 L3 La
T SET. ClI EARQ ON OOFF 559 YOQ\.E TFQSMW IngNE OBD 132 ’ * - ? PF1 PF2 PF3 Pra
N eles =2l ~[&[* [ CITY N1+ ~ Feer [snen
123 |lalls]el|l7ls8llofol|l=1|=]|~r]= 7 8‘ 9 '|
= lalflwl|lE|lR|TIY[uUul1]lofeP E g oeiere 45| 6] >
2 e Alls|ofl F (Bl oflfol il I e |1 M2 13
wo <|[>1 2 o~ o
SCROLL SHIFT z X C Vv N M , . / SHIET FEED I (o]
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Figure 3-2 Function Keys

BREAK Key
The BREAK key generates a Break signal. The Break signal function

is defined by the computer system. Refer to Chapter 5 for more
information about the Break signal.

Hold down the SHIFT key, and press the BREAK key to generate a
Long Break Disconnect. A Long Break Disconnect usually disconnects
the terminal from the communication line. Refer to Chapter 5 for
more information about Long Break Disconnect.

Hold down the CTRL key, and press the BREAK key to generate the
answerback message. Refer to Chapter 2 for more information about
the Answerback SET-UP B feature.

T ¥ € » Cursor Control Keys

The cursor key character codes generated by the terminal depend on
the ANSI/VT52 feature selection. When the ANSI/VT52 feature is
set for ANSI compatibility, the cursor keys generate sequences
that depend on the cursor key mode selection. Cursor key mode is



Table 3-2 Cursor Control Key Codes

ANSI Mode
Cursor Key Cursor Key
Cursor Key Mode Reset Mode Set VT52 Mode
T ESC [ A ESC O A ESC A
P33 133 191 @33 117 101 233 191
4 ESC [ B ESC O B ESC B
#33 133 102 @33 117 102 @33 102
> ESC [ C ESC O C ESC C
#33 133 143 @33 117 103 @33 103
< ESC [ D ESC O D ESC D
@33 133 104 #33 117 104 @33 104

usually selected by the computer. Refer to Chapter 4 for more
information about cursor key character selection. Table 3-2 lists
the ANSI and VT52 compatible cursor key character codes.

Control Character Keys
Figure 3-3 shows the keys that generate control characters.

Control characters can be generated in two ways:

1. Hold down the CTRL key, and press any of the unshaded
keys in Figure 3-3.

2, Press any of the shaded keys in Figure 3-3 without using
the CTRL key. The shaded keys are dedicated keys that
generate control characters without using CTRL.

MNEMONICS SHOWN ABOVE KEYCAP LEGENDS
OCTAL CODES SHOWN BELOW KEYCAP LEGENDS

ETB ENQ }| DC2 DC4 EM NAK HT Si DLE
w E R T Y U I (0]
027 005 022 024 031 025 01

SOH || XOFF || EOT ACK || BEL BS LF vT FF
D
0

A S
001 023 006 J| 007 010 J] 012 013 ]| 014

SUB || CAN [| ETX SYN STX SO CR
X

CTRL

4
_032 || 030 || o03 026 || 002 | 016 015
NUL

MA-7419

Figure 3-3 Function Key Control Codes



Table 3-3 1lists the control character codes generated by the
terminal. No details are provided about the function of the
control character codes because different computer systems may use
each control character differently.

AUXILIARY KEYPAD KEYS

The characters generated by the auxiliary keypad keys change
depending on the selection of two features: ANSI/VT52 and
Alternate Keypad features. The Alternate Keypad feature is usually
selected only by the computer. Refer to Chapter 4 for more
information about keypad character selection.

When alternate keypad mode is not selected (numeric keypad mode is
selected), the auxiliary keypad generates the numeric, comma,
period, and minus sign character codes used by the main keyboard.

NOTE: SHIFT and CAPS LOCK do not affect the codes generated by the
auxiliary keypad.

When alternate keypad mode 1is selected, the auxiliary keypad
generates control functions. Table 3-4 lists the character codes
generated by the auxiliary keypad.



Table 3-3 Control Codes Generated

Code Key

(Octal) Pressed Dedicated
Name Mnemonic Sent with CTRL Key
Null NUL 000 Space Bar
Start of heading SOH 281 A
Start of text STX gg2 B
End of text ETX 2083 C
End of transmission EOT g04 D
Enquire ENQ @85 E
Acknowledge ACK 206 F
Bell BEL 087 G
Backspace BS 910 H BACK SPACE
Horizontal tab HT g11 I TAB
Line feed LF 212 J LINE FEED
Vertical tab VT g13 K
Form feed FF @14 L
Carriage return CR g15 M RETURN (ENTER)*
Carriage return CR LF @15 @912 RETURN (ENTER)*

line feed

Shift out SO gl6 N
Shift in SI @17 0
Data link escape DLE 220 P
Device control 1 DC1 (XON) g21 Q
Device control 2 DC2 B22 R
Device control 3 DC3 (XOFF) 323 S
Device control 4 DC4 @24 T
Negative acknowledge NAK @325 u
Synchronous idle SYN 326 \"
End of transmission ETB 327 W
Block
Cancel previous word CAN 230 X
or character
End of medium EM g31 Y
Substitute SUB 332 Z
Escape ESC 233 [
File separator FS 234 \
Group separator Gs @35 ]
Record separator RS @36 -
Unit separator us 837 ?
Delete DEL 177 DELETE

* The RETURN key character code can be changed by the line feed/new line
feature. When off, this feature causes RETURN to generate a single control

character (CR). When on,

this feature causes RETURN to generate two

characters (CR, LF). Also, depending on the auxiliary keypad mode selected,
RETURN and ENTER may generate the same control codes.



Table 3-4

Auxiliary Keypad Codes

ANSI Mode VT52 Mode
Numeric Alternate Numeric Alternate
Keypad Keypad Keypad Keypad
Key Mode Mode Mode Mode
) ) ESC 0 p ) ESC ? p
260 033 117 160 360 933 877 160
1 1 ESC O q 1 ESC ? q
gol @33 117 161 360 @33 877 161
2 2 ESC O r 2 ESC ? r
262 @33 117 162 362 @33 877 162
3 3 ESC O s 3 ESC ? s
763 @33 117 163 363 933 877 163
4 4 ESC O t 4 ESC ? t
@64 @33 117 164 264 @33 077 164
5 5 ESC O u 5 ESC ? u
365 @33 117 165 365 #33 877 165
6 6 ESC O v 6 ESC ? v
766 #33 117 166 766 @33 077 166
7 7 ESC O w 7 ESC ? w
367 @33 117 167 367 933 877 167
8 8 ESC O X 8 ESC ? X
270 @33 117 170 279 @33 077 170
9 9 ESC O y 9 ESC 2 Yy
g71 @33 117 171 371 @33 977 171
- - (minus) ESC O m -(minus) ESC ? m
@55 @33 117 155 @55 @933 877 155
' , (comma) ESC O 1 , (comma) ESC ? 1
254 @33 117 154 @54 @33 @77 @054
. . (period) ESC O n . (period) ESC ? n
356 #33 117 156 356 @933 @77 156
ENTER* CR or CR LF ESC O M CR or CR LF ESC ? M
@15 @15 @12 @33 117 115 g15 @15 @12 @33 077 115
PF1 ESC O P ESC O P ESC P ESC ? P
@33 117 1290 @33 117 120 @33 120 @33 @77 120
PF2 ESC O Q ESC O Q ESC OQ ESC ? Q
@33 117 121 @33 117 121 g33 121 @33 977 121




Table 3-4 Auxiliary Keypad Codes (Cont)

ANSI Mode VT52 Mode
Numeric Alternate Numeric Alternate
Keypad Keypad Keypad Keypad
Key Mode Mode Mode Mode
PF3 ESC O R ESC O R ESC R ESC ? R
@33 117 122 @33 117 122 @33 122 @33 9077 122
PF4 ESC O S ESC O S ESC S EsSC ? S
@33 117 123 @33 117 123 @33 123 @33 @877 123

* When numeric keypad mode 1is selected (alternate keypad mode
off), the ENTER character code can be changed by the 1line
feed/new line feature. When off, this feature causes ENTER to
generate a single control character (CR, octal #15). When on,
this feature causes ENTER to generate two characters (CR, octal
@15 and LF, octal 412).
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CHAPTER 4
RECEIVED CHARACTER PROCESSING

GENERAL

This chapter describes how the VT10l terminal processes received
character codes. The character codes received by the terminal can
be either display characters or control functions. Characters
displayed by the terminal are determined by the character code
received and the character set selected. Control functions are
control characters or escape and control sequences that provide
control of character processing, transmission, and display. All
escape and control sequences described in this chapter are
transmitted from the computer to the terminal, unless otherwise
stated. All control functions used by the terminal are described
in this chapter.

RECEIVED CHARACTERS

The VT101l terminal processes characters in accordance with
American National Standards Institute (ANSI) standards X3.64-1979,
X3.4-1977, and X3.41-1974. ANSI standard X3.4 defines the American
Standard Code for Information Interchange (ASCII) chart shown in
Figure 4-1. Figure 4-1 shows each character with its binary,
octal, decimal, and hexadecimal wvalues. The ASCII chart
corresponds to the International Standards Organization (ISO)
Standard 646 and International Telegraph and Telephone Consultive
Committee (CCITT) Alphabet no. 5.

The terminal processes a received character based on the type of
character as defined by ANSI. The ASCII chart is 8 columns wide
and 16 rows long. The control characters are in columns @ and 1 of
the chart. All other characters are display characters, with the
exception of the SPace and DELete characters. The SPace character
is considered either an information separator control character or
a display character. The DELete character is a control character.

DISPLAY CHARACTERS

Display characters are received characters that can be displayed
on the screen. The actual character displayed on the screen
depends on the character code received and the character set
selected. The character set is selected using control functions.
Refer to the Character Sets and Selection section of this chapter
for more information about character sets.



B7 0 0 0 0 1
B6 ] 0 1 1 1
85 0 1 0 0 1 1
BITS COLUMN
B4 B3 B2 B1|ROW (0] 1 2 3 7
0 20 40 60 100 120 140 160
oo0oo0o0}o0 NUL 0 DLE 16 Sp 32 0 48 64 80 96 P 112
SPACE | 0 P 10 20 30 40 50 60 70
1 21 41 61 101 121 141 161
0oo0 11 SOH 1 Bgﬂ 17 ! 33 1 49 66 81 97 q 113
A 1 Q 1 21 31 41 51 61 71
2 22 T 42 62 102 122 142 162
00 1 0]2 STX 2 DC2 18 34 2 50 66 82 98 r 114
B 2 R 12 22 32 42 52 62 72
3 Ipc3| = 43 63 103 123 143 s 163
001 1|3 ETX 3 | (XOFF) | 19 # 35 3 51 67 83 99 115
c 3 S 13 23 33 43 53 63 73
4 24 44 64 104 124 144 164
01 00])4 EOT 4 DC4 20 $ 36 4 52 68 84 100 t 116
D 4 T 14 24 34 44 54 64 74
5 25 o 45 65 105 125 145 u 165
o101 5 ENQ 5 NAK 21 A’ 37 5 53 69 85 101 117
E 5 u 15 25 35 45 56 65 75
6 26 46 66 106 126 146 v 166
01106 ACK 6 SYN 22 & 38 6 54 70 86 102 118
F 6 v 16 26 36 46 56 66 76
7 27 ! 47 67 107 127 147 167
0 11 1|7 BEL 7 ETB 23 39 7 55 71 87 103 w 119
G 7 w 17 27 37 47 57 67 77
10 30 50 70 110 130 150 170
10008 BS s |CAN| S, ( 40 8 56 72 88 104 X 120
H 8 X 18 28 38 48 58 68 78
1 31 51 71 111 131 151 171
too01]9 | HT |5 | EM | 5 ) r 9 57 73 89 w5 Y 121
I 9 Y 19 29 39 49 59 69 79
12 |SUB | 32 * 52 . 72 112 132 152 172
10 1 0]10 LF 10 u 26 42 58 74 20 106 z 122
J A z 1A 2A 3A 4A 5A 6A 7A
13 |E 33 + 53 . 73 113 133 153 173
101 1 (n vT 11 ?C 27 43 ’ 59 75 91 107’ 123
K B 18 28 3B 48 58 6B 78
14 34 54 74 114 134 154 174
110 012 FF 12 FS 28 ’ 44 < 60 76 92 108 I 124
L c \ c 2¢ 3C 4c 5C 6C 7C
15 35 55 - 75 115 135 155 175
1 01|13 CR 13 GS 29 45 = 61 77 93 109 } 125
M D ] 1D 2D 30 4D 5D 6D 7D
16 36 56 76 116 136 156 176
111 0|14 SO 14 RS 30 . 46 > 62 78 94 110 126
N E ~ 1E 2E 3E 4 33 6E 7E
17 37 57 77 17 137 157 177
111 1|15 Si 15 us 31 / 47 ? 63 79 95 111 DEL 127
0 F ? 1F 2F 3F 4F 5F 6F 7F
ascli cHARACTER| ESC | ¥ [ 0°TAt
27 | DECIMAL
KEY
CTRL/ [ 18 | hex

*NOTE- CTRL/KEY = WHILE PRESSING THE CONTROL KEY, PRESS THE LKEY.

Figure 4-1

ASCII Chart
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CONTROL CHARACTERS

Control characters are single character control functions that
start, modify, or stop control functions. Control characters are
not displayed; instead, they control terminal operation. Control
characters recognized by the terminal are described in Table 4-1.
All other control characters are ignored.

NOTE: Control characters described in this chapter are assigned a
mnemonic. The mnemonic is an abbreviation of the control character
name.

Table 4-1 Control Characters Recognized by VT101l Terminal

Octal

Name Mnemonic Code Function

Null NUL 200 Ignored when received (not stored
in input buffer), used as a fill
character.

Enquire ENQ 235 Transmits answerback message.

Bell BEL 887 Generates a bell tone.

Backspace BS 310 Moves cursor to the left one
column position, unless it is at
the left margin in which case no
action occurs.

Horizontal HT g11 Moves cursor to the next tab stop,

Tab or to the right margin if there
are no more tab stops.

Line Feed LF 312 Causes a line feed or a new line
operation. (Refer to line feed/new
line mode.)

Vertical VT @13 Processed as LF.

Tab

Form Feed FF G14 Processed as LF.

Carriage CR @15 Moves cursor to left margin on

Return the current line.

Shift Out SO g16 Select Gl character set, as
designated by a select character
set sequence.

Shift In ST 817 Select G@ character set, as

designated by a select character
set sequence.
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Table 4-1 Control Characters Recognized by VT10#1l Terminal (Cont)

Octal

Name Mnemonic Code Function

Device DC1 921 Processed as XON. Causes terminal

Control 1 to continue transmitting
characters.

Device DC3 @23 Processed as XOFF. Causes

Control 3 terminal to stop transmitting all
characters except XOFF and XON.

Cancel CAN 230 If received during an escape or
control sequence, the sequence is
cancelled and the substitution
character (%) is displayed.
Characters of the sequence
received after cancel character
are displayed.

Substitute SUB 9232 Processed as CAN.

Escape ESC 233 Processed as a sequence
introducer.

Delete DEL 177 Ignored when received (not stored

in input buffer).

ESCAPE AND CONTROL SEQUENCES

Escape and control sequences provide controls not provided by the
control characters in the character set. These sequences are
multiple character control functions that are not displayed, but
instead control terminal operation. Escape and control sequences
are defined by ANSI X3.41-1977 and X3.64-1979. Refer to Appendix E
for more information about sequences and sequence formats.

The VT101 terminal is an upward and downward software compatible
terminal. It can respond to control functions created to meet both
private DIGITAL standards and present ANSI standards. Therefore,
you can use existing software designed for previous terminals
(such as the VT52) or new software designed according to ANSI
standards. However, future video terminals will not necessarily be
compatible with the private DIGITAL sequences. Therefore, all new
software should be designed using ANSI compatible sequences.

The VT101 terminal can use the VT52 compatible mode to allow the
terminal to respond to private DIGITAL sequences. In VT52
compatible mode, the VT101l terminal responds to private DIGITAL
sequences like a VT52 terminal.



The VT101 terminal can use ANSI compatible mode to allow the
terminal to respond to a subset of control functions specified by
ANSI. All control functions used by the terminal that are not
presently specified by ANSI are created to comply with the
extensions permitted by ANSI standards. These sequences are
considered ANSI private sequences.

The ANSI compatible control functions listed in this document have
a mnemonic assigned by ANSI. If the control function is an ANSI
private control function (a function defined by DIGITAL), the
mnemonic begins with DEC. Characters in the escape and control
sequences in this chapter use the ASCII character set. Upper- or
lowercase of the characters in the sequences is significant and
must be used as shown. The octal equivalent of each character in
the sequences is presented as a second reference,

Sequences described in this chapter are divided by software
compatibility, ANSI or VT52 compatible, and are arranged by
function (Table 4-2). Appendix D is a summary of all control
functions.

Error Recovery
Present standards do not specify what the terminal should do
during an error in the received control function. The error may be
incorrect parameters, invalid control functions, or control
characters embedded in control function sequences. The terminal
generally recovers from these errors by performing as much of the
function as possible. The error recovery procedures of the VT101
terminal are listed below.

¢ A control function not recognized by the terminal is
generally ignored.

Control functions not supported by the terminal (valid
control functions not 1listed in this document) are
generally ignored but may produce unpredictable results.

* If a control character is received within a sequence, the
terminal performs the function of the control character,
followed by the function of the sequence.

¢ If the CANcel (octal @38) or SUBstitute (octal @32)
characters are received during a sequence, the current
sequence is aborted.

ANSI Compatible Sequences

The ANSI compatible sequences meet ANSI standards X3.64-1979 and
X3.41-1974. The ANSI standards allow flexibility in using each
function. This section describes the ANSI control functions used
by the VT101 terminal. ANSI compatibility is selected from the
keyboard in SET-UP (refer to Chapter 2) or by the computer using a
sequence. (Refer to the VT52 compatible sequences described in
this chapter.)



Table 4-2 Escape and Control Sequence Arrangement

Page
Sequence Arrangement Number

ANSI Compatibility

SET-UP Feature and Mode SeleCtionN ..ieeeeccccccccccccscscnccce 4-7
Set mode (SM) and Reset mode (RM)

ANSI/VT52 Compatibility ceeeececceccececcccscccocscnscnsacncse 410
ANSI/VT52 mode (DECANM)

AULO WrAQpP cceececececccccccccoscccsccccscscsscsscsssssscscscscscscsncnsonce 412
Auto Wrap mode (DECAWM)

Screen BaCKground ...eeceeeseecccsscccscssccscsccssoccscscsscscscsnscss 412
Screen mode (DECSCNM)

SCrOlling ceeeeeecesesosesescsccsesesososossscsccscsassscsssesse 413
Scroll mode (DECSCLM)

Origin (Home POSition) ..ceveeeeeecceceececcscesoscnccnoccncese 4-13
Origin mode (DECOM)

Columns Per LiNe ..eceeeeeesscccsoccscccccscosccscccseascssccsnacce 414
Column mode (DECCOLM)

INterlace ieeeeeecccscsscsccsossssssssscssssssscscssssssscsncssss 4=15
Interlace mode (DECINLM)

Line Feed/New LiN€ .ceeeeeecececcccsssssssossosssssscccccssssscse 4=15
Line Feed/New Line mode (LNM)

Auto Repeat .ccecececececscccccccsccsoscocscoscsccscscscscscsscsscscscscsncs 4-15
Auto Repeat mode (DECARM)

Cursor Key Character SelectionN ...ceeeecceccsccccccccssccccces 4
Cursor Key mode (DECCKM)

Keypad Character Selection ...eeeeecssccscssccscccscssssssccsss 4-17
Numeric Keypad (DECKPNM)
Alternate Keypad (DECKPAM)

Character Set Selection .seeeeececccecsscssccocsscsssssscccccsscssnse 4=19
Select Character Set (SCS)

Character Attributes ..cieieceeceeeeeeceesecccsccsscsancsccnses 4-24
Select Graphic Rendition (SGR)

SCrolling REgioN .ceeeeececeseceocccecccocococsscosssccnsocnscnes 4-24
Set Top and Bottom Margins (DECSTBM)

Cursor PositionNing .eeeeeececcccesceccssscscsccscscsssccassssassns 4=25
Cursor Up (CUU)
Cursor Down (CUD)
Cursor Forward (CUF)
Cursor Backward (CUB)
Cursor Position (CUP)
Horizontal and Vertical Position (HVP)
Index (IND)
Reverse Index (RI)
Next Line (NEL)
Save Cursor (DECSC)
Restore Cursor (DECRC)

Tab StOPS tieeeeeeeeeseesessosesesscscscscscsscssassscscscsnnee 4=28
Horizontal Tab Set (HTS)
Tabulation Clear (TBC)

Line AttributesS ..eiieeeecescocesesesscccsscscsscscsssssscsscse 4=29
Double Height Line (DECDHL)

16
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Table 4-2 Escape and Control Sequence Arrangement (Cont)

Page
Sequence Arrangement Number

Single Width Line (DECSWL)
Double Width Line (DECDWL)

Erasing ceeeeeeececssecscsesscesscosscsccsscscsssssscssscssccsscsces 4=30
Erase in Line (EL)
Erase in Display (ED)

REPOILS ceeeececccecscsccscscscssassscsnssosssssssssssssssssssnce 4=31
Device Status Report (DSR)
Cursor Position (CPR)
Device Attributes (DA)
Identify Terminal (DECID)

RESEL teeerececesssoscscsscsscsssscssscssoncsncsnscssscsssssssssscsscssssced=32
Reset to Initial State (RIS)

Tests and AdJUSEMENLS .eeeeeceecocccccscscsccccccccsacsccnsccesdo32
Screen Alignment Display (DECALN)
Invoke Confidence Test (DECTST)

Keyboard InNdicatorS .ceeeesccccccossscscossssscosscsssssccssccsssced=33
Load LEDs (DECLL)

VT52 Compatible Sequences

MOAES tuiieeeneoeocoencocssscssscsosasssccccssssscscsncosscnsceedo3d
ANSI/VT52 mode (DECANM)

Keypad Character SeleCtion ..eeeesccscoscosccscsscsscsccsscsscse 4-35
Alternate Keypad

Character Set Selection .ceeeeeeeceesoososecccscsssscscssoscscssssse d=37
Graphics mode

Cursor PoSitioNiNg .ceeeeececeeececsccccccccososccsssossosscscccsscsscedo37
Cursor Up
Cursor Down
Cursor Forward
Cursor Backward
Cursor to Home
Direct Cursor Address
Reverse Line Feed

B = = ¢ Y g X
Erase to End of Line
Erase to End of Screen

REPOFES teeveeeeeosecccosssososoccsscscsossssscsssssssscscssssccsssccsd=idff
Identify

SET-UP Feature and Mode Selection -- SET-UP features change how
the VT1@01 terminal operates. These features can be selected from
the VT101 keyboard while in SET-UP. Some SET-UP features can also
be selected by the computer using control functions. However,
features selected by the computer are stored in operating memory.
The computer cannot perform a store procedure to move computer
selected feature selections into user permanent memory. (Refer to
Chapter 2 for more information about SET-UP feature memories.)



Some SET-UP features are modes. A mode 1is a feature of the
terminal that affects operation. The mode is used by the terminal
until the computer or operator changes the selection. Table 4-3
lists the terminal SET-UP features and modes. Modes may be changed
by the computer using the set mode (SM) and reset mode (RM)
sequences.

To set and reset the modes of the VT101 terminal, use the
following sequences.

NOTE: The Ps character indicates a parameter selected from a list
of parameters. Each parameter listed represents a mode. When
setting several modes using a single SM or RM sequence, the
parameters are separated by the semicolon (octal #73). The
semicolon 1s not used when selecting only one mode.

Name Mnemonic Sequence Definition
Reset RM ESC [ Ps ieee; Ps 1 Resets one or more
mode @33 133 *** 73 @73 *** 154 modes as specified by

each selective

parameter (Ps) in the

parameter string.

Each mode to be reset

is specified by a
separate parameter.

Set SM ESC [ Ps 7..0; Ps h Sets one or more

mode @33 133 *** 73 @73 *** 150 modes as specified by

each selective

parameter (Ps) in the

parameter string.
Each mode to be set
is specified by a
separate parameter.

Table 4-4 1lists the ANSI specified modes and their selective
parameters (Ps). Table 4-5 lists the ANSI compatible private modes
and their selective parameters. These modes are explained
individually in the following pages. The sequence to set and reset
each particular mode is shown.

NOTE: When changing ANSI compatible private mode parameters
(listed in Table 4-5), the first character in the parameter string
is the question mark (octal @77). All parameters contained in the
sequence are interpreted as ANSI compatible private mode

parameters.

The following example shows the use of the question mark (used
with ANSI private parameters) and semicolon (used with multiple
parameters) characters.

ESC [ ? 3 ; 4 h
033 133 977 063 @873 064 150
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Table 4-3 SET-UP Features and Modes

Changed Changed from
from Keyboard in

Feature/Mode Computer SET-UP
ON/OFF Line No Yes
Screen brightness No Yes
Columns per line Yes (DECCOLM) Yes
Tab stops Yes (HTS/TBC) * Yes
Scroll Yes (DECSCLM) Yes
Auto repeat Yes (DECARM) Yes
Screen background Yes (DECSCNM) Yes
Cursor No Yes
Margin bell No Yes
Keyclick No Yes
ANSI/VT52 Yes (DECANM) Yes
Auto XON/XOFF No Yes
US/UK character set Yes (SCS)* Yes
Auto wrap Yes (DECAWM) Yes
Line feed/new line Yes (LNM) Yes
Interlace Yes (DECINLM) Yes
Receive parity No Yes
WPS terminal No Yes
Local echo No Yes
Power No Yes
Data/Parity bits No Yes
Transmit speed No Yes
Receive speed No Yes
Alternate keypad mode Yes (DECKPAM/DECKPNM) * No
Cursor key mode Yes (DECCKM) No
Origin mode Yes (DECOM) No

* These features are not changed using set mode (SM) and reset
mode (RM) sequences.

Table 4-4 ANSI Specified Modes

Mode Mnemonic Parameter (Ps)
Error (ignored) - 2
Line feed/new line LNM 20




Table 4-5 ANSI Compatible Private Modes

Mode Mnemonic Parameter (Ps)
Error (ignored) -- ]
Cursor key DECCKM 1
ANSI/VT52 DECANM 2
Column DECCOLM 3
Scroll DECSCLM 4
Screen DECSCNM 5
Origin DECOM 6
Auto wrap DECAWM 7
Auto repeat DECARM 8
Interlace DECINLM 9

NOTE: The alternate keypad and numeric keypad modes are selected
using dedicated sequences. The set and reset mode sequences are
not used to select these modes. Refer to the description of keypad
character selection in this chapter for more information about
these sequences.

The modes in Table 4-6 are specified in ANSI X3.64-1979 and are
permanently set, permanently reset, or not applicable. Refer to
the ANSI standard for more information about these modes.

ANSI/VT52 Compatibility -- The VT101 terminal is compatible with
both ANSI and private DIGITAL standards. Therefore, new software
which meets the ANSI standards and existing software designed for
previous terminals (such as the VT52) can be used.

The ANSI compatible sequences meet ANSI standards X3.64-1979 and
X3.41-1974, VT101 terminal ANSI compatibility is selected using
the ANSI/VT52 mode sequence in VT52 mode. Refer to the VT52
compatible sequence section in this chapter for details on
selecting ANSI sequence compatibility.

When the terminal is in ANSI mode, the following sequence selects
compatibility with private DIGITAL sequences (VT52 mode).

Name Mnemonic Sequence Function
VT52 DECANM ESC [ ? 2 1 Reset selects private
mode @33 133 977 062 154 DIGITAL sequence

compatibility while
in ANSI mode. In VT52
mode, the terminal
responds to sequences
like a VT52 terminal.



Table 4-6

Permanently Selected Modes

Mode Mnemonic Selection Function

Control CRM Reset Control functions are

representation performed without
displaying a character
to represent the contro
function received.

Editing EBM Reset Characters moved outsid

boundary the margins are lost,
and the erasing and
cursor positioning
functions are not
performed outside the
margins. This does not
affect the horizontal
and vertical position
(HVP) and cursor
position (CUP)
sequences.

Erasure ERM Set All characters displaye
can be erased.

Format FEAM Reset Control functions that

effector action affect the screen
display are performed
immediately.

Format FETM N/A

effector transfer

Guarded GATM N/A

area transfer

Horizontal HEM N/A

editing

Insertion-replacement IRM Reset Received characters
replace characters at
the cursor position.

Keyboard KAM Reset Typed characters are

action processed except durin
the keyboard locked
condition.

Multiple MATM N/A

area transfer




Table 4-6 Permanently Selected Modes (Cont)

Mode Mnemonic Selection Function
Po§itioning PUM Reset Horizontal and vertical
unit positioning parameters

in control functions are

specified in units of
character position.

Selected SATM N/A

area transfer

Status SRTM Reset Status reports are
reporting transfer transmitted by the VT10l1

using the device status

report (DSR) sequence.

Tabulation TSM Reset Tab stop selections
stop apply to the

corresponding column of
all lines on the screen.

Transfer TTM N/A

termination

Vertical VEM N/A

editing

Auto Wrap -- Auto wrap mode selects where a received character is

placed when the cursor is at the right margin. When set, any
display characters received when the cursor is at the right margin
are advanced to the next 1line. The display scrolls up if the
cursor is at the end of the scrolling region and is not positioned
outside the margins. When reset, received characters replace any
previous characters displayed at the right margin. To select the
auto wrap feature, use the following sequences.

Name Mnemonic Sequence Function

Auto Wrap DECAWM ESC [ ? 7 h Set selects the auto
mode @33 133 @77 0667 150 wrap feature.

Auto Wrap DECAWM ESC [ ? 7 1 Reset selects no
mode @33 133 077 @67 154 auto wrap feature.
Screen Background -- This mode selects the type of display

background on the screen. When set, the screen has a white
background with black characters. When reset, the screen has a
black background with white characters. To select the screen
background, use the following sequences.



Name Mnemonic Sequence Function

Screen DECSCNM ESC [ ? 5 h Set selects a white

mode @33 133 677 965 150 screen background with
black characters
(reverse screen).

Screen DECSCNM ESC [ ? 5 1 Reset selects a black

mode @33 133 @77 @65 154 screen background with
white characters
(normal screen).

Scrolling -- Scrolling is the upward or downward movement of
existing lines on the screen. It makes room for more 1lines of
characters at either the top or bottom of the screen. Scrolling
can be performed in two ways: jump scroll, or smooth scroll. Jump
scroll allows lines of characters to be added to the screen as
fast as possible. Smooth scroll allows a maximum of six lines per
second to be added to the screen.

NOTE: The auto XON/XOFF SET-UP B feature must be selected so that
characters are not lost when using smooth scroll.

To select the type of scrolling, use the following sequences.

Name Mnemonic Sequence Function
Scroll DECSCLM ESC [ ? 4 h Set selects smooth
mode @33 133 077 064 150 scrolling. Smooth

scrolling limits
scrolling to a maximum
rate of six lines per

second.
Scroll DECSCLM ESC [ ? 4 1 Reset selects jump
mode @33 133 977 064 154 scrolling. Jump

scrolling causes
scrolling to occur as
fast as lines of
characters are
displayed.

Origin (Home Position) -- Origin mode determines if the cursor can
be moved outside the scrolling region. (Refer to the Scrolling
Region section in this chapter for more information.) When origin
mode is set, the cursor cannot be moved outside the scrolling
region. When origin mode is reset, the cursor can be moved outside
the scrolling region.

Lines on the screen are numbered. Numbering is determined by the
location of the origin (home position). The origin is always line
1, column 1.



When origin mode is set, the origin is always the first line and
column of the scrolling region. The cursor cannot be moved outside
the scrolling region using any sequence.

When origin mode is reset, the origin is the first character
position of the screen. The cursor can be moved outside the
scrolling region using only the cursor position (CUP) or
horizontal and vertical position (HVP) sequences. To select the
the origin mode, use the following sequences.

NOTE: Power—-up or reset causes origin mode to be reset.

Name Mnemonic Sequence Function
Origin DECOM ESC [ ? 6 h Set selects the origin
mode @33 133 @77 @66 150 to line 1, column 1 in

the scrolling region.
The line numbers are

relative to the start
of the scrolling

region.
Origin DECOM ESC [ ? 6 1 Reset selects the
mode @33 133 @77 066 154 origin to be in the

upper-left corner of
screen. Line numbers
are independent of the
scrolling region
(absolute).

NOTE: The cursor is moved to the new origin position whenever the
origin mode selection is changed.

Columns Per Line -- This mode selects the number of columns in a
display line to be either 80 or 132. With 80 columns per 1line
selected, the screen can display 24 lines of characters with 80
columns per line. With 132 columns per line selected, the screen
can display 14 lines of characters with 132 columns per line. To
select the number of columns per 1line, use the following
sequences.

Name Mnemonic Sequence Function

Column DECCOLM ESC [ ? 3 h Set selects 132 columns

mode @33 133 @977 063 150 per line (14 display
lines on the screen).

Column DECCOLM ESC [ ? 3 1 Reset selects 80

mode @33 133 077 063 154 per line (24 display

lines on the screen).

NOTE: When switching between 80 and 132 columns per line, the
screen 1s erased.




Interlace -- Interlace selects the number of scan lines used to
create characters on the screen. The terminal can use either 2490
or 480 scan lines per screen. This feature does not add any new
information to the screen. But it may improve images created by
hard copy or video devices connected to the video output
connector. Usually operators prefer interlace selected for 240
scans per screen. To select the number of scan lines per screen,
use the following sequences.

Name Mnemonic Sequence Function

Interlace DECINLM ESC [ ? 9 h Set selects 480 scan
mode @33 133 @77 @71 150 lines per screen.
Interlace DECINLM ESC [ ? 9 1 Reset selects 240 scan
mode @33 133 977 @71 154 lines per screen.

Line Feed/New Line -- This mode selects how the terminal uses the

carriage return (CR, octal @15) and line feed (LF, octal @12)
control characters. Table 4-7 provides a summary of the line
feed/new 1line mode feature. When set, receiving a 1line feed
character causes the cursor to move to the first position of the
next line. RETURN transmits two control character codes: carriage
return, and line feed. When reset, receiving a line feed character
moves the cursor vertically to the next line in the current column
position. RETURN transmits a carriage return control character
code. To select the line feed/new line feature, use the following
sequences.

Name Mnemonic Sequence Function

Line feed/ LNM ESC [ 2 [} h Set causes a received
New line @333 133 P62 P6@ 150 line feed to move the
mode cursor to first

column of next line.
RETURN transmits CR

LF.
Line feed/ LNM ESC [ 2 ] 1 Reset causes a
New line B33 133 0962 069 154 received line feed to
mode move the cursor

vertically in the
current column.
RETURN transmits CR.

Auto Repeat -- Auto repeat mode selects automatic key repeating.
When set, a key pressed for more than one-half second
automatically repeats the transmission of the character at about
30 times per second. Key repeating is not performed on the
following keys: SET-UP, ESC, RETURN, ENTER, NO SCROLL, and the
CTRL key pressed with any key.



Table 4-7 Line Feed/New Line Feature

Selection Key Pressed Character Sent
Off RETURN Carriage return (CR)
Off LINE FEED Line feed (LF)
On RETURN Carriage return line feed
(CR LF)
On LINE FEED Line feed (LF)
Character
Selection Received Function
Ooff CR Carriage return (cursor

moves to left margin)

Off LF Line feed (cursor moves to
the next line but stays in
same column)

On CR Carriage return (cursor
moves to left margin)

On LF Carriage return line feed
(cursor moves to left margin
of next line)

When reset, no keyboard keys automatically repeat. To select
automatic key repeating, use the following sequences.

Name Mnemonic Sequence Function

Auto repeat DECARM ESC [ ? 8 h Set selects the auto
mode @33 133 @977 078 150 repeat feature.

Auto repeat DECARM EsC [ ? 8 1 Reset selects no
mode #33 133 @77 078 154 auto repeat feature.
Cursor Key Character Selection -- This mode selects the set of

characters transmitted by the cursor keys. When set, the cursor
control keys generate application control functions. When reset,
the cursor control keys generate ANSI specified cursor control
sequences. Refer to Table 4-8 for the codes transmitted by the
cursor keys. To select cursor key mode, use following sequences.

NOTE: Power—-up or reset causes cursor key mode mode to be reset.




Table 4-8 ANSI Cursor Control Key Codes

Cursor Key Mode Cursor Key Mode
Cursor Reset (Cursor Control) Set (Application)
T ESC [ A ESC O A
233 133 101 233 117 191
\/ EsC [ B ESC O B
@33 133 102 @33 117 192
> ESC [ C ESC O C
@33 133 103 @33 117 193
< EsC [ D ESC O D
@33 133 104 P33 117 104
Name Mnemonic Sequence Function
Cursor key DECCKM ESC [ ? 1 h Set selects cursor
mode @33 133 @877 @61 150 keys to generate

application control
functions.

Cursor key DECCKM ESC [ ? 1 1 Reset selects cursor

mode @33 133 977 @61 154 keys to generate
ANSI cursor control
sequences.

Keypad Character Selection -- The auxiliary keypad can generate

either numeric characters or control functions. When it is used
for numeric character entry, numeric keypad mode is selected. The
keys on the auxiliary keypad generate characters which correspond
to the numeric, comma, period, and minus sign keys on the main
keyboard. When the auxiliary keypad is used for control function
entry, alternate keypad mode is selected. Refer to Table 4-9 for
the characters generated by these keys. To select the characters
generated by the auxiliary keypad keys, use the following
sequences.

NOTE: Power—-up or reset causes numeric keypad mode to be selected.

Name Mnemonic Sequence Function

Alternate DECKPAM ESC = Selects alternate keypad
Keypad 933 @75 mode.

mode

Numeric DECKPNM ESC > Selects keypad numeric
Keypad @33 976 mode.

mode



Table 4-9

ANSI Auxiliary Keypad Codes

Numeric Alternate
Keypad Keypad
Key Mode Mode
) 0 ESC 0 p
060 @33 117 160
1 1 ESC 0 g
g6l #33 117 161
2 2 ESC O r
962 @33 117 162
3 3 ESC O [
963 @33 117 163
4 4 ESC O t
@64 #33 117 164
5 5 ESC O u
965 @33 117 165
6 6 ESC O v
266 @33 117 166
7 7 ESC O w
a67 33 117 167
8 8 ESC O X
270 933 117 170
9 9 ESC 0 vy
271 933 117 171
- (minus) - (minus) ESC O m
@55 #33 117 155
, (comma) , (comma) ESC O 1
@54 @33 117 154
. (period) . (period) ESC O n
356 @33 117 156
ENTER* CR CR LF ESC O M
@15 or 915 @12 #33 117 115
PF1l ESC O P ESC O P
@33 117 120 933 117 120
PF2 ESC O Q ESC O Q
@33 117 121 @33 117 121




Table 4-9 ANSI Auxiliary Keypad Codes (Cont)

Numeric Alternate
Keypad Keypad

Key Mode Mode

PF3 ESC O R ESC O R
@33 117 122 @33 117 122

PF4 ESC O S ESC O S
@33 117 123 #33 117 123

* When numeric keypad mode is selected, ENTER generates the same
characters as RETURN. The RETURN character code can be changed
by the line feed/new line feature. When off, this feature causes
the key to generate a single control character (CR, octal 915).

When on, this feature causes the key to generate two characters
(CR, octal @415, and LF, octal 012).

NOTE: In ANSI mode, if the codes are echoed back to the terminal,
or if the terminal is off-line, the last character of the sequence
is displayed on the screen. For example, PF4 is displayed as an S.

Character Sets and Selection -- The VT1#1l terminal can display up
to 126 different characters. However, it can select from only 94
characters (one character set) at a time. Therefore, characters
displayed by the terminal are held in three character sets, with
some characters appearing in more than one character set. The
VT101 character sets are the United States character set, the
United Kingdom character set, and the special characters and line
drawing character set.

NOTE: The United States and United Kingdom character sets meet the
ISO international register of character sets to be used with
escape seguences.

Figures 4-2 through 4-4 show the character sets. Notice that the
control characters and the SPace and DELete characters are the
same in all character sets.

Any two character sets can be considered active at any one time.
The two active character sets are designated by the computer as G#@
and Gl using the select character set (SCS) sequence. Once the
character sets are designated by the computer, a single control
character switches between the character sets. The shift in (SI,
octal @17) control character invokes the G@ character set. The
shift out (SO, octal @16) control character invokes the Gl
character set.



87 0 0 0 0 1
B6 0 0 1 1 1
BS [¢] 1 0 0 1 1
BITS COLUMN
B4 B3 B2 B1[ROW (0] 1 2 3 7
0 20 40 60 100 120 140 160
00O0O0f0 NUL 0 16 SP 32 0 48 64 80 96 p 112
SPACE | o 10 20 30 40 50 60 70
" pct1 | 2 21 61 101 121 141 161
000 1)1 1| xon) | 17 ! 33 1 49 65 81 | Q4 113
1 a 1 21 31 41 51 61 71
2 22 " 42 2 62 102 122 142 r 162
00102 2 18 34 50 66 82 98 114
2 12 2 32 42 52 62 72
3 23 £ 43 3 63 103 123 sl g 163
oo0o1 1|3 3 | (XOFF) | 19 35 51 67 83 99 115
3 s 13 23 33 43 53 63 73
4 24 $ 44 4 64 104 124 144 t 164
0100/(4 4 20 36 52 68 84 100 116
4 14 24 34 44 54 64 74
5 25 o 25 65 105 125 145 u 165
01015 ENQ 5 21 % 37 5 53 69 85 101 17
E 5 15 25 35 45 55 65 75
6 26 & 46 6 66 106 126 146 v 166
0110]6 6 22 38 54 70 86 102 118
6 16 2 36 46 56 66 76
7 27 ’ 47 7 67 107 127 147 w 167
011 1]7 BEL 7 23 39 55 71 87 103 119
G 7 17 27 37 47 57 67 77
10 30 50 70 110 130 150 170
1 000|8 BS 8 CAN 2 ( 40 8 56 72 88 104 X 120
H 8 X 18 28 38 48 58 68 78
1 31 51 71 111 131 151 171
1o001|e ] HT |9 25 ) a1 9 57 73 89 w05 Y 121
I 9 19 29 39 49 59 69 79
12 |[SUB | 32 % 52 . 72 112 132 152 172
1 o10lw0| LF |0 2 42 58 74 % ws] Z | 122
J A z 1A 2A 3A 4A 5A 6A 7A
13 |ESC | 3 + 53 . 73 113 133 153 173
101 1 |n vT 11 S 27 43 ’ 59 75 91 107 123
K B [ 1B 28 38 4B 58 68 78
14 34 54 74 114 134 154 174
110012 FF | 28 ’ 44 < 60 76 92 108 I 124
L c 1C 2C 3C 4c 5C 6C 7C
CR | 5 35 - 55 - 75 115 135 155 175
1T 101 |13 13 29 45 = 61 77 93 109 125
M D 1D 20 3D ) 5D 6D 7D
SO | 16 36 56 > 76 116 136 156] ~ 176
111 0|14 14 30 - 46 62 78 94 110 126
N E 1E 2E 3E 4E 5E 6E 7E
17 37 57 77 117 137 157 177
111 1|15 Sl | s 31 / al ? 63 79 95 m DEL | 5,
0 F 1F 2F 3F 4F 5F 6F 7F
ascii cHARACTER] ESC | 32 [ 9Tt
27 | bECIMAL
CTRL/KEY { 18 | Hex

* NOTE: CTRL/KEY =WHILE PRESSING THE CONTROL KEY, PRESS THE [KEY.

Figure 4-2

United Kingdom Character Set

MA-7248



B7 0 0 0 0 1 1 1 1
B6 0 0 1 1 0 0 1 1
B5 0 1 0 1 0 1 0 1
BITS COLUMN
B4 B3 B2 B1|ROW 0 1 2 3 4 5 6 7
0 20 40 60 100 120 \ 140 160
00O0O0]|O NUL 0 16 SP 32 0 48 @ 64 P 80 96 P 112
SPACE | 0 10 20 30 40 50 60 70
1 21 41 61 101 121 141 161
000 1|1 1 38\3 17 ! 33 1 49 A 65 Q 81 a 97 q 113
1 Q 1 21 31 41 51 61 71
2 22 n 42 62 102 122 142 162
001012 2 18 34 2 50 B 66 R 82 b 98 r 114
2 12 22 32 42 52 62 72
3 |pc3|® 43 63 103 123 143 s 163
00 11 3 3 (XOFF) | 19 # 35 3 51 c 67 s 83 ¢ 99 115
3 S 13 23 33 43 53 63 73
4 24 44 64 104 124 144 164
0100|4 4 20 $ 36 4 52 D 68 T 84 d 100 t 116
4 14 24 34 44 54 64 74
5 25 o a5 65 105 125 e | 145 u 165
o101ls |ENQ| 21 % w| S | E x| U 85 101 17
E 5 15 25 35 45 55 65 75
6 26 46 6 66 106 126 146 v 166
0110(6 6 22 & 38 54 F 70 v 86 f 102 118
6 16 26 36 46 56 66 76
7 27 ’ a7 67 107 127 147 167
o1 1 1|7 BEL 7 23 39 7 55 G n w 87 9 103 w 19
G 7 17 27 37 47 57 67 77
1 170
1 oools |BS |5 |CANIZIL € 15| 8 || H || X |%| h | *x |20
H 8 X 18 28 38 48 58 68 78
1 31 51 7 1 131 - 151 171
10019 | HT | 25 ) a1 9 57 | S 89 1 5] Y 121
1 9 19 29 39 49 59 69 79
- R 1
1 010|w0]| LF :(2) SuB 3(25 * ig . .ij J 1713 z 1:; J :gé z 122
J A z 1A 2A 3A 4A 5A 6A 7A
3 |E 33 + 53 . 73 113 133 153 { 173
1011 |1 vT 1 sc 27 43 ’ 59 K 75 C 91 k 107 123
K B L 1B 28 3B 48 58 68 7B
14 34 54 74 114 134 154 174
110 0 (12 FF 12 28 ’ a4 < 60 L 76 \ 92 1 108 I 124
L c 1c 2C 3C 4c 5C 6C 7C
15 35 _ 55 - 75 115 135 155 175
1101 |13 CR 13 29 | = 61 M S 3] M | 100 } 125
M D 1D 2D 3D 4D 5D 6D 7D
16 36 56 76 116] A 136 156] = 176
1 11 0|14 SO 14 30 * 46 > 62 N 78 94 n 110 126
N E 1E 2E 3E 4E SE 6E 7E
17 37 57 77 17 137 157 177
111 1|15 SI 15 31 / 47 ? 63 0 79 — 95 o 11 DEL 127
0 F 1F 2F 3F 4F 5F 6F 7F
asciicuaracTer| EgC | B | 0Tt
27 | DECIMAL
CTRL/KEY [ 18 | Hex

MA-7247

* NOTE: CTRL/KEY = WHILE PRESSING THE CONTROL KEY, PRESS THE [ KEY.

Figure 4-3 United States Character Set



87 0 0 0 0 1 1 1 1
B6 0 0 1 1 0 0 1 1
BS 0 1 0 1 0 1 0 1
BITS COLUMN
B4 B3 B2 B1|ROW 0 1 2 3 4 5 6 7
0 20 40 60 100 120 140 - | 160
oo0oo0o0]o0 NUL 0 6| SP | 3 Y 48 @ 64 P 80 ' 9 112
SPACE | ¢ 10 20 30 40 50 60 | SCAN3 | 70
. "ID 21 4 61 101 21 141 161
000 1]1 1 (xg,? 17 ! 33 1 49 A 65 Q 81 i 97 113
1 Q 1 21 31 41 51 61| ScANs| 71
2 22 T} 42 62 102 122 142 162
001 0|2 2 18 34 2 50 B 66 R 82 4 98 - 114
2 12 22 32 42 52 62| scanz| 72
3 |pc3| = 43 63 103 123 143 163
001 1|3 3 | (XOFF) | 19 # 35 3 51 c 67 S 83 ‘F 99 - 115
3 S 13 23 33 43 53 63| scAN9 | 73
4 24 44 64 104 124 144 i' 164
0100/|a4 4 20 $ 36 4 52 D 68 T 84 i 100 116
4 14 24 34 44 54 64 74
5 25 o a5 65 105 125 145 ,{ 165
010 1}]5 ENQ 5 21 % 37 5 53 E 69 u 85 'F 101 117
E 5 15 25 35 45 55 65 75
6 26 46 6 66 106 126 0 146 L | 166
011 0f6s 6 22 & 38 54 F 70 \ 86 102 118
6 16 26 36 46 56 66 76
7 27 ’ 47 67 107 127 147 167
o011 1|7 |BEL|; 23 39 7 55 G || W | t | T |
G 7 17 27 37 47 57 67 77
10 30 50 70 110 130 N 150 I 170
1 000]|8 BS 8 CAN 24 ( 40 8 56 H 72 X 88 L 104 120
H 8 X 18 28 38 48 58 68 78
11 31 51 71 111 131 151 171
1001 /|o9 HT |, 25 ) a1 9 57 1 73 Y 89 * 105 121
I 9 19 29 39 49 59 69 79
12 32 * 52 : 72 112 132 ] 152 172
101 010 LF 10 SuB 26 42 58 J 74 Zz 90 106 < 122
J A z 1A 2A 3A 4A 5A 6A 7A
3 | E 33 + 53 . 73 113 133 153 173
101 1 |n vT 1 sc 27 43 ’ 59 K 75 [ 91 1 107 m 123
K B [ 1B 28 38 4B 58 68 78
14 34 54 74 114 134 154 174
1 100|12| FF |1 28 ’ wl| < 60 L sl N o2 T 108 # 124
L c 1c 2c 3C 4C 5C 6C 7C
15 35 - 55 - 75 115 135 155 175
1101 |13 CR 13 29 45 = 61 M 77 ] 93 L 109 £ 125
M D 1D 2D 3D 4D 5D 6D 7D
16 36 56 76 16| A 136 + 156 . 176
111 0|14 SO 14 30 . 46 > 62 N 78 94 110 126
N E 1E 2E 3E 4E 5E 6E 7E
17 37 57 77 117 137 - 157 177
t1afs | SH s 31 / a| ? a| O 79|(BLANK)| 95 | DEL | 5
o F 1F 2F 3F 4F 5F | scan1| 6F 7F
ascii characTer| gge | B 99T
27 | DECIMAL
t 18 | HEX

MA-7249

Figure 4-4 Special Character and Line Drawing Character Set



The designated character sets are active until another ScCS
sequence 1is received. The GO and Gl character sets can be
redesignated by the computer as often as needed using the SCS
sequence. The following sequences designate the G@ character set.

Name Mnemonic Sequence Function

Select SCs ESC ( A Designates the UK

Character 933 @50 101 character set as G@.

Set

Select SCs ESC ( B Designates the US

Character 933 050 102 character set as G#@.

Set

Select sCs ESC ( 1) Designates the special

Character @33 050 060 character and line

Set drawing character set
as G4g.

The following sequences designate the Gl character set.

Name Mnemonic Sequence Function

Select SCs ESC ) A Designates the UK

Character 233 @51 101 character set as Gl.

Set

Select SCs ESC ) B Designates the US

Character @33 051 192 character set as Gl.

Set

Select SCs ESC ) a Designates the special

Character @33 @51 060 character and 1line

Set drawing character set
as G1l.

The VT10l also contains G2 and G3 character sets. However, these
character sets are always the United States (7-bit ASCII character
set). These character sets are selected for one character using
the single shift 2 (SS2) and single shift 3 (SS3) sequences as
follows.

Name Mnemonic Sequence Function
Single S52 ESC N Selects G2 character
Sshift 2 033 115 set for next character.

The G2 character set is
always the ASCII
character set.



Name Mnemonic Sequence Function

Sipgle SS3 ESC 0 Selects G3 character

Shift 3 033 117 set for the next
character. The G3
character set is always
the ASCII character
set.

Character Attributes -- The VT101 terminal can display a character

attribute that changes the character display without changing the
character. A displayed character can only have one attribute. The
character attribute of the terminal is either underline or reverse
(negative) video. Reverse video displays the character using a
screen background opposite of the screen background SET-UP B
feature selection. The terminal uses the attribute selected for
the cursor by the cursor SET-UP B feature. Refer to Chapter 2 for
more information on the cursor and screen background SET-UP B
features.

After the character attribute is selected, all characters received
by the terminal are displayed with the attribute, until the
attribute selection is changed. To select the character attribute,
use the following sequences.

Name Mnemonic Sequence Function

Select SGR EsC [ m Turns off character

Graphic @33 133 155 attribute selection.

Rendition

Select SGR EsC [ ] m Turns off character

Graphic @33 133 @68 155 attribute selection.

Rendition

Select SGR ESC [ 4 m Selects character

Graphic @33 133 @64 155 attribute (either

Rendition underline or reverse
video).

Select SGR EsSC [ 7 m Character attribute

Graphic @33 133 @67 155 selected (either

Rendition underline or reverse
video).

Scrolling Region =-- Scrolling is the upward and downward movement

of existing lines on the screen to allow new lines of characters
to be added to the screen. The scrolling region is the area
between the top and bottom margins. The minimum size of the
scrolling region is two lines. Therefore, the line number of the
top margin must be at least one less than the number of the bottom
margin.



Origin mode determines if the cursor can be moved outside the
scrolling region. When origin mode is reset, the cursor can be
moved outside the margins with the cursor position (CUP) and
horizontal and vertical position (HVP) sequences. When origin mode
is set, the cursor cannot be moved outside the scrolling region.

To select the top and bottom margins of the scrolling region, use
the following sequence.

NOTE: Power-up or reset causes the scrolling region to be the
complete screen.

NOTE: The Pt and Pb characters represent variable numeric
parameters. The parameters are decimal numbers transmitted to the
terminal using ASCII characters. The *** character represents a
variable numeric parameter within the octal representation of the

sequence.

Name Mnemonic Sequence Function

Set top DECSTBM ESC [ Pt ; Pb r Selects top and
and bottom @33 133 ***x (73 **% 162 bottom margins,
Margins defining the

scrolling region. Pt
is the line number of
the first line in the
scrolling region. Pb
is the line number of
the bottom line in
the scrolling region.
If Pt and Pb are not
selected, the
complete screen is
used.

NOTE: The cursor moves to the home position specified by origin
mode when the margins are selected.

For example, to set the top margin at line 6 and the bottom margin
at line 20, use the following sequence.

ESC [ 6 H 2 ) r
033 133 066 073 062 P60 162

Cursor Positioning -- The cursor indicates the 1location of the
active position. This is where the next character is displayed.
The cursor position moves in the following manner:

¢ One column to the right when a character is displayed

i One 1line down when a 1line feed (LF, octal @12) is
received (line feed/new line may cause the cursor to also

move to the left margin)
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To the left margin when a carriage return (CR, octal 015)
is received

. One column to the left when a backspace (BS, octal 010)
is received

To the next tab stop to the right or right margin if no
tabs are set and a horizontal tab character (HT, octal
@ll) is received

i To the origin (home position) when the top and bottom

margins of the scrolling region or the origin mode
selection is changed

The cursor is also moved using the following sequences.

NOTE: The Pn character represents a variable numeric parameter.
This parameter is a decimal number transmitted to the terminal
using ASCII characters. The *** character represents a variable
numeric parameter within the octal representation of the sequence.

Name Mnemonic Sequence Function

Cursor cuu ESC [ Pn A Moves cursor up Pn

Up @33 133 *** 191 lines in same column.
Cursor stops at top
margin.

Cursor CuD ESC [ Pn B Moves cursor down Pn

Down @33 133 *** 192 lines in same column.

Cursor stops at
bottom margin.

Cursor CUF ESC [ Pn C Moves cursor right Pn
Forward @33 133 ***x 193 columns. Cursor stops

at right margin.

Cursor CUB ESC [ Pn D Moves cursor left Pn

Backward @33 133 *** 1¢4 columns. Cursor stops

at left margin.

NOTE: The Pl and Pc characters represent variable numeric
parameters. The parameters are decimal numbers transmitted to the
terminal using ASCII characters. The *** character represents a
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