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ABOUT THIS MANUAL

This reference manual is for people with a general knowledge of computer pro-
gramming. If you are a programmer, this manual provides the information you
need to program the text features of your VT330 or VT340 terminal. Volume 2
covers graphics programming features. The VT330 is a text and monochrome
graphics terminal. The VT340 is a text and color graphics terminal.

This manual is part of the VT300 user documentation package. Each manual in
the package is for a certain audience.

o Installing and Using the VT330/VT340 Video Terminal
For the installer and general user

o VT3830/VT340 Programmer Reference Manual
Programmers writing applications for the VT330/VT340

Volume 1 Text applications

Volume 2 Graphics applications

Pocket Guide Summary of volumes 1 and 2
ORGANIZATION

The manual is divided into four parts.

Part 1, Introduction to Your VT300 Terminal
covers the information you need to know before you begin programming the
terminal.

U Chapter 1, "VT300 Features,” provides an overview of the terminal.
The chapter briefly describes the terminal’s major features and oper-
ating modes.



. Chapter 2, "Character Encoding,” describes the character-encoding
concepts used when the VT300 operates as a text terminal. The
chapter also describes the terminal’s character sets, and control
function format.

Part 2, Control Functions Sent to the Host
covers the codes sent from the keyboard.

. Chapter 3, "Keyboard Codes,” describes the characters and control
functions that the terminal sends to the host.

Part 3, Control Functions Received from the Host
covers all the control functions you can use to program the terminal.

. Chapter 4, "Emulating VT Series Terminals,” describes the control
functions used to emulate Digital’s other VT series terminals.

. Chapter 5, "Using Character Sets,” describes the control functions
used to select the terminal’s built-in character sets and your own
soft character sets.

o Chapter 6, "Page Memory,” describes the control functions used to
format and move through the terminal’s page memory.

. Chapter 7, ”Setting Visual Character and Line Attributes,” de-
scribes the control functions used to highlight text, such as bolding
and underlining.

. Chapter 8, "Editing and Character Protection,” describes the control
functions used to edit or protect characters in the terminal’s page
memory.

o Chapter 9, “Local Editing,” describes the control functions that let
the terminal perform local editing tasks. To use this feature, your
host system must support local editing.

o Chapter 10, "Cursor Movement and Panning,” describes the control
functions used to move the cursor and pan through data in page
memory.

. Chapter 11, "Keyboard, Printing, and Display Commands,” de-
scribes the control functions used to program the terminal’s key-
board, printer port, and display screen.
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Chapter 12, “VT300 Reports,” describes the control functions used
to request reports on the operating state of the terminal. The chap-
ter also describes the format of the reports sent by the terminal,
and the control functions use to restore the terminal to a previous
state.

Chapter 13, "Resetting the Terminal,” describes the control func-
tions used to reset the terminal’s operating features to factory-
default or saved settings.

Part 4, Dual Sessions
describes two methods for managing sessions on the VT300.

Chapter 14, ”"Session Management,” describes the commands used
to control the terminal’s dual-session capability. You can use
Digital's SSU software to run dual sessions over a single communi-
cation line.

Appendix A, "VT52 Mode Control Codes,” describes control functions used
when the terminal is in VT52 mode.

Appendix B, "Communication,” describes how the terminal communicates with
the host system and local devices, such as modems and printers. The appendix
also describes how to connect to non-Digital systems and provides cabling
information.

Appendix C, ”Compatibility with Other Digital Terminals,” compares the
VT330 and VT340 terminals to other VT series terminals.

CONVENTIONS USED IN THIS MANUAL

This manual uses the term VT300 when describing features common
to the VT330 and VT340 terminals.

Notes and programming tips appear throughout this manual.

— Notes provide general operating information.

— Programming tips provide helpful suggestions to consider when
writing applications.

Set-up features and keyboard keys appear in bold type.

Examples

Press the Return key.
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Xii

Use the Clear Communications feature in the Set-Up Directory
screen.

Characte_rs used in control functions appear in bold type. Below each
character is a column/row number that indicates the character’s po-
sition in a standard code table.

Example
ESC # 6 <— Control function
1/11 2/3 3/6 <— Column/row numbers

Glossary entries appear in italics when first used in text.
Example

The VT300 stores information in its page memory.
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VT300 FEATURES

The VT330/VT340 Terminal

This chapter provides an overview of the VT330 and VT340 video terminals.
The chapter briefly describes the major features and operating modes of each
terminal. Each section tells you where to look in the manual for more informa-

tion on that feature.



The VT330 is a monochrome text and graphics terminal. The VT340 is a text
and color graphics terminal. Each terminal has two major components, a
monitor/terminal unit and keyboard. The monitor has a tilt-swivel base. See
Installing and Using the VT330/VT340 Video Terminal for a description of
these components.

This manual covers the programming information you need to use the text fea-
tures for both terminals. Each terminal uses control functions specified by the
American National Standards Institute (ANSI) and the International _
Organization for Standardization (ISO). Volume 2 covers the graphics features
for the VT330 and VT340.

This manual uses the term VT300 when describing features common to all
models. The manual only refers to a specific model when a feature is unique to
that model. Most text features work on both VT300 models.

Figure 1-1 shows a typical VT300 terminal. The next section describes some of
the more important new features of the VT300.

Figure 1-1  VT330/VT340 Video Display Terminal
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NEW FEATURES

The VT300 is compatible with Digital's VT220 terminal and offers major new
features such as dual sessions, user windows, added page memory, and local
editing.

Dual Sessions

When you electronically connect to a host system from your terminal, you start
an interactive session. The VT300 lets you run two sessions at the same time.
That is, you can connect to two different jobs on your system. If you connect
your VT300 to two systems, you can log in to both systems and run those
sessions at the same time. If you connect your VT300 to a terminal server that
supports several systems, you can run two sessions, each on a different system.

The dual sessions feature gives you two terminals in one. The VT300 maintains
the two sessions separately. You can easily switch back and forth between the
two sessions by pressing a single key.

The VT300 has two different methods for managing dual sessions, multiple sys-
tem communications (MSC) and Digital’s Session Support Utility.

MSC Uses two separate communication lines to maintain two
sessions at the same.

SSU software Uses one communication line and Digital’s proprietary SSU
software protocol to maintain two sessions at the same
time.

You can select different operating features for each session. For example, you
can use different set-up selections, page memory format, and user-defined keys.

For more information on session management, see Chapter 14.

User Windows

The VT300 lets you view data from two sessions at the same time. To view
data from two sessions, you divide the screen into two windows.

By default, each session you open with a VT300 terminal uses the complete
screen. This means the terminal can only display data from one session at a
time. To divide the screen into two windows, you press a sequence of keys.
Each window is assigned to a session. Information from one session appears in
one half of the screen, information from the second session appears in the
other half.
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You can divide the screen vertically or horizontally. When you divide the screen
vertically, a border appears down the middle of the screen from line 1 to line
24. When you divide the screen horizontally, a border appears across the mid-
dle of the screen from column 1 to the last column.

For more information on user windows, see Chapter 8 of Installing and Using
the VT330/VT340 Video Terminal.
Page Memory

The VT300 has a multiple-page display memory. This feature lets the terminal
store more text than appears on the screen. For example, when you use dual
sessions the terminal can store up to three screen areas of text (three 24-line
pages) for each session.

You can select different page sizes. The page sizes available depend on whether
you are running dual sessions or a single session.

Dual Sessions

. 3 pages of 24 lines x 80 or 132 columns
° 2 pages of 36 lines x 80 or 132 columns
. 1 page of 72 lines x 80 or 132 columns

Single Session

6 pages of 24 lines x 80 or 132 columns
4 pages of 32 lines x 80 or 132 columns
2 pages of 72 lines x 80 or 132 columns
1 page of 144 lines x 80 or 132 columns

A page is a section of the terminal’s page memory. Each page has left, right,
top and bottom margins. You can define the size and layout of a page by using
set-up features or control functions.

For more information on page memory, see Chapter 6.

Local Editing

The VT300 lets you perform local editing, also known as block mode editing.
However, local editing requires host software support.

Local editing lets you edit and store data in the terminal, so the host system is
free to perform other tasks. When you finish editing, you can send the edited
data to the host in a block.
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Local editing mode is compatible with the local editing feature on Digital’s
VT131 terminal, with some added functions.

For more information on local editing, see Chapter 9.

ROM Cartridge Firmware

All firmware for the VT300 is on a ROM cartridge, installed at the rear of the
terminal. This cartridge must be installed for the terminal to operate. The ter-
minal comes with the ROM cartridge already installed.

GENERAL FEATURES

This section describes the general operating and communication features of the
VT300. You can set many of these features from the keyboard, using set-up.

Set-Up

Set-up is a series of display screens. Each screen lists a group of features, such
as communications or printing.

You can use set-up screens to examine and change the current settings for
features. For example, you can select the keyclick feature, transmit or receive
speeds, page size, and type of session management.

The VT300 set-up feature is similar to the VT200 set-up feature. However, the
VT300 set-up screens have an enhanced format that provides more information
and is easier to use. Installing and Using the VT330/VT340 Video Terminal
describes the set-up screens in detail.

Display Features
The VT300 screen has the following basic features.

Monitor VT330: 359 mm (14 inch), flat screen monitor
VT340: 333 mm (13 inch), conventional color monitor
Display area 25 lines x 80 or 132 columns
800 (horizontal) x 500 (vertical) pixels
Status line on the 25th display line
Character size For 80 columns:

9 x 12 pixel body in 10 x 20 character cell
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For 132 columns:
5 x 12 pixel body in 6 x 20 character cell

Bitmap VT330: 2 plane (permits 4 shades of gray, out
of a possible 64)
VT340: 4 plane (permits 16 shades or colors,
out of a possible 4096)
Scrolling Horizontal split-screen scrolling on any line boundary

(same as VT100)

Text Features
The VT300 provides a variety of text and editing features.

Character sets 5 sets of 94 characters each
(See next 1 set of 96 characters
section.) Down-line-loadable character set (94 or 96 characters)
Top-row 5 local function keys
function keys 15 user-definable keys
Editing All VT200 editing functions
functions Erasure mode
Local editing
Visual Normal, bold, underline, blinking,
character reverse video, and invisible characters
attributes
Line Single-width/single-height lines
attributes Double-width/single-height lines
Double-width/double-height lines
Character Independent (not based on visual character
protection attributes)
styles
Visual attribute (VT131 style)
Control 7-bit and 8-bit control characters
functions ANSI control functions

DEC private control functions
Ability to display control functions

8 VT300 FEATURES



Character Sets
The VT300 has the following built-in character sets.

ASCII

DEC Supplemental Graphic

ISO Latin Alphabet Nr 1 supplemental graphic
12 National replacement character sets (NRCs)
DEC Technical

DEC Special Graphic (VT100 line drawing)

You can also design a soft character set and load it from the host system into
the terminal.

Together, the ASCII and DEC Supplemental Graphic sets make up the DEC
Multinational character set. When you turn on or reset the terminal, the
VT300 automatically uses the DEC Multinational set. The ASCII and ISO
Latin-1 supplemental sets make up the ISO Latin-1 character set.

Chapter 2 describes the VT300 character sets. Chapter 5 describes how to se-
lect and use different character sets.

Communication Features

The VT300 provides the following features for communicating with the host
system.

Character format 7-bit or 8-bit

Baud rate Asynchronous communication speeds up to
19.2K bits per second

Connectors Two DEC-423 host ports, allowing longer
distances between the terminal and host(s)

One RS232-C host port, with a 25-pin
D-subminiature connector for a host or
external modem

One DEC-423 printer port

One 7-pin micro-DIN connector for a mouse or
graphic tablet
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OPERATING STATES

The VT300 has two major operating states. You select the operating state in
set-up.

On-line
Local

On-Line

The on-line state lets the terminal communicate with a host system. The termi-
nal sends data entered at the keyboard to the host. The terminal displays data
received from the host on the screen.

Local

The local state lets you place the host system on hold. Data entered at the
keyboard is sent to the screen, but not to the host. The terminal stores data
received from the host, until you put the terminal back on-line.

OPERATING MODES

The VT300 has four major operating modes for text operations. You can select
each mode from the keyboard via set-up, or from the host via control codes.
The VT300 uses standard ANSI functions in all operating modes, except VT52
mode. :

VT300 mode, 7-bit controls (default)
VT300 mode, 8-bit controls

VT100 mode

VT52 mode

VT300 mode, 7-bit controls is the default operating mode. This mode provides
the full range of VT300 capabilities, using 8-bit characters and 7-bit control
characters. All character sets are available. This mode provides full compatibil-
ity with Digital’s VT200 series terminals. Digital recommends this mode for
most applications.

VT300 mode, 8-bit controls provides the full range of VT300 capabilities, using
8-bit characters and 8-bit control characters. All character sets are available,
and the terminal recognizes both 7-bit and 8-bit controls. This mode will run
VT200 applications that use 8-bit control characters. The terminal operates
most efficiently in this mode, but many systems and applications do not yet
support 8-bit operation,
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VT100 mode provides full compatibility with Digital's VT102 terminal. This
mode restricts the terminal to a 7-bit environment. The keyboard is restricted
to VT100 keys, and the only available character sets are ASCII, national re-
placement characters, and DEC Special Graphic. You can use this mode with
applications that require strict VT100 compatibility.

VT52 mode provides full compatibility with Digital’s VT52 terminal. This mode
only uses Digital’s private control functions, not standard ANSI functions. You
use this mode with applications written for the VT52.

Chapter 2 describes the format for 7-bit and 8-bit character codes. Chapter 4
describes how the VT300 can emulate other VT series terminals.
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The VT300 uses a communication line to exchange information with a host sys-
tem. The terminal and the host do not send data in the form you see on your
screen. They must encode the information first. They also must be able to de-
code the information received from each other.

This chapter describes the character-encoding system that the VT300 uses for
text. The terminal uses a different system for graphics. You must have a basic
understanding of the character-encoding system described in this chapter before
you use the control functions in the rest of this manual.

' The chapter also describes the VT300 character sets and the format for send-
ing control functions to the terminal. You can select character sets for different
countries or for special uses, such as technical characters. You use control func-
tions to make the terminal perform special functions, such as editing or print-

ing.

CODING STANDARDS

All terminals and computers encode information as binary digits, or bits. Older
systems use 7 bits to encode each character. Newer systems such as the
VT300 use 8 bits, which provide more codes. The newer systems can also use
the 7-bit codes.

The VT300 uses an 8-bit character-encoding system and a 7-bit equivalent rep-
resentation technique. The ”7-Bit C1 Representation Technique” section in this
chapter explains what 7-bit equivalent representations are.

The American National Standards Institute (ANSI) and International
Organization for Standardization (ISO) specify standards for character encoding
in the information processing industry. The VT300 terminal is compatible with
the following ANSI and ISO standards.

Standard Description
dpANS X3.134.1 8-Bit ASCII structure and rules
dpANS X3.134.2 Code for information interchange of 7-bit

and 8-bit ASCII supplemental multilingual
graphic character set

ANSI X3.4 — 1977 American Standard Code for Information
Interchange (ASCII)

CHARACTER ENCODING 13



Standard
ANSI X3.41 — 1974

ANSI X3.32 — 1973

ANSI X3.64 — 1979

ISO 646 — 1977

ISO 2022 — 1986

ISO 6429 — 1983

ISO 8859-1 — 1987

ISBN 2-12-953907-0

Description

Code Extension Techniques for Use with
the 7-Bit Coded Character Set of
American National Code Information
Interchange

Graphic Representation of the
Control Characters of American
National Code for Information
Interchange

Additional Controls for Use with
American National Standard for
Information Interchange

7-Bit Coded Character Set for
Information Processing Interchange

7-Bit and 8-Bit Coded Character
Sets — Code Extension Techniques
Additional Control Functions for
Character Imaging Devices

8-Bit single byte code graphic -character
sets-Part 1: Latin Alphabet Nr 1

ISO international register of character
sets used with escape sequences

You can order ANSI and ISO standards from the following sources.

ANSI Standards

Sales Department

American National Standards Institute

1430 Broadway

New York, NY 10018

ISO Standards

CCITT
UN Book Store

United Nations Building
New York, NY 10017
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CHARACTERS AND CHARACTER SETS

In Digital’s computing environment, a character is a symbol represented by an
8-bit binary code. These symbols include letters, digits, and punctuation marks,
as well as other symbols used to organize, control, or represent data.

Here are a few examples of characters and their corresponding 8-bit codes.

Character Code

A 01000001
} 01111101
CSI 10011011

There are two types of computing environments, 7-bit and 8-bit. In a 7-bit envi-
ronment, only the last 7 bits of the character code define the character. In an
8-bit environment, all 8 bits define the character.

The A character above is defined in a 7-bit or 8-bit environment, because the
eighth bit of the code is 0. The 8-bit form of the CSI character is defined only
in a 8-bit environment, because its eighth bit is 1.

A coded character set is a group of characters that conform to certain rules
and standards. These standards are set by organizations such ANSI and ISO.
Each character in a character set is represented by a different combination of 8
bits.

CODE TABLE

A code table is a convenient way to show all the characters in a character set
with their codes. Most standard character sets put similar characters into
groups, so they have similar codes. A code table lets you see groups of charac-
ters and their relative codes clearly.

There are two basic types of characters, graphic characters and control charac-
ters. These two character types are defined by ANSI and ISO standards. The
VT300 processes received characters based on these two character types.

Graphic characters are characters you can display. Graphic characters include
letters, numbers, punctuation marks, and any other characters you can display.

Control characters are characters you do not usually display. They make the
terminal or host system perform specific functions in data communications and
text processing.
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NOTE: You can display control characters on the screen, to help you debug
your applications. To display control characters, use the Control
Representation Mode feature in the Display Set-Up screen. See the "Display
Controls” section at the end of this chapter.

This section describes the format for 7-bit and 8-bit code tables.

7-Bit ASCIl Code Table

Figure 2-1 is the 7-bit ASCII code table. The table has 128 character codes,
arranged in 8 columns and 16 rows.

Every character in a row uses the same binary code for its four least signifi-
cant bits (Figure 2-2). This value appears at the left of each row. For example,
every character in row 0 uses the binary code 0000 for its four least significant
bits.

Every character in a column uses the same binary code for its three most sig-
nificant bits. This value appears at the top of each column. For example, every
character in column 0 uses the binary code 000 for its three most significant
bits

The ASCII table also shows the octal, decimal, and hexadecimal code for each
character. Different programmers may prefer using octal, decimal, or hexade-
cimal codes for different purposes.

This manual refers to characters by their position in the table. For example,
the character H is at 4/8 (column 4, row 8). You can use the column/row num-
ber to find a character and its codes in the table. For example

ESC # 6
1711 2/3 3/6

means

The ESC character is at column 1, row 11.
The # character is at column 2, row 3.
The 6 character is at column 3, row 6.

The ASCII graphic characters are in positions 2/1 through 7/14 of the ASCII
table. ASCII graphic characters include all American and English alphanumeric
characters, plus punctuation marks and various text symbols. Examples are C,
n, ”, 1, +, and $. (The British pound sign is not an ASCII graphic character.)
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coLuMN [ 1 2 3 4 5 6 7
s BITS| o 0 0 o 0 0 0 0
b7 0 0 4 [ 1 ' 1 1
— o o o ' 1 ) o | '
b! 1 [ 1 0 1 0 !
[ROW| b4 b3 b2 bl 0
o 20 ) 0 100 120] . ] 140 160
O0[oooo |NUL| o |DLE|©| SP |2| O |4#| @ |e| P |80 w| p |
0 0 20 30 40 50 60 0
1 21 41 61 101 121 141 161
DC1
1] o001 [SOH| ' [ Ve | 17 B B 9|l A les|l Q |8 a || q |
1 11 21 31 a1 51 61 n
2 R 62 102 122 122 62
21 0010 |STX| 2 |DC2| 18 34 2 50 B 66 R 82 b 98 r 14
2 12 22 32 42 52 62 72
3 3 3 63 103 123 123 163
3| oo JETX| 3 B&g wl| # || 3 |= (o] &7 S a3 ¢ 9| s |15
3 13 23 33 4 53 63 3
a4 24 44 64 104 124 144 164
4l o100 |EOT|« |DC4|20| & || 4 |52 D || T |8 d |[wof t |16
4 14 24 34 a4 54 64 74
5 25 45 65 105 125 145 165
5| o1 o1 |[ENQ| 5 |NAK |2 % | 3 5 |s E | U | e |W0]| u |nr
5 15 25 35 45 56 65 75
6 % 4 66 106 126 146 166
6|l o110 |ACK|s |SYN |2 & 38 6 |54 F 0| V 86 f 02| v 18
6 186 26 36 46 56 66 76
7 27 ’ 47 67 107 127 147 167
7] o111+ |BEL| 7 |ETB |2 39 7 |ss| G n| W o] g || w |19
7 17 27 37 47 57 67 77
10 30 50 70 10 130 150 170
8|l 1000 | BS |8 [CANj22| ( [2]| 8 |s%| H |72] X |8| h |10 x |12
8 18 28 38 48 58 68 78
" 31 51 n m 131 . 151 mn
9| 1co HT |9 | EM |2 ) a1 9 57 1 n| Y 89 i |y 2
9 19 29 39 49 59 69 79
12 32 52 72 2 132 152 172
10 10 1 0 LF |0 [SUB| 26| % |4 . 58 J nl Z %0 i 06| 2z 122
A 1A 2A ° 3A 4A 5A 6A 7A
13 33 53 73 113 133 153 173
11 1 o1 | VT |11 |ESC| 27| + |a . o] K sl [ a|l k |10 { 123
8 8 28 ’ 38 48 58 68 78
14 34 54 74 14 134 154 174
12 v 100 | FF {2 | FS | 28 afl <€ [eo] L B\ 92| 1 || | 124
c c ’ 2c 3c ac 5C 6C 7c
15 35 55 75 15 135 155 175
13| 1101 |CR |13 | GS | ] =~ || = sl M | ] al m | 109 } 125
D 1D 2D 30 40 50 60 70
16 36 56 76 116 136 156 176
14| + 110 | SO |14 | RS | 2| . s| > | 62| N | A wl n |1o| T |
€ 13 2 3E 4€ 5E 6€ 7
17 37 57 77 nm7 137 157 177
15 11 St || US| at| 7/ ol ? a3l O | _ || o | mIDEL|
F 1F 2F 3F 4aF SF 6F 7F

| . | GL CODES ___l
[ 0 CODES ™ (ASCH GRAPHIC )
KEY
CHARACTER| ESC

33 | octaL
27 | DECIMAL
18 | HEX

MA-0893-83

Figure 2-1  7-Bit ASCII Code Table

BIT BIT BIT BIT BIT BIT BIT
7 6 5 4 3 2 1

le ole »
" 3 MOST ! 4 LEAST ‘
SIGNIFICANT BITS SIGNIFICANT BITS

(DECIMAL VALUE IS (DECIMAL VALUE
COLUMN IN IS ROW IN
CODE TABLE) CODE TABLE)

MA-0890-83

Figure 2-2  7-Bit Code
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The ASCII control characters are in positions 0/0 through 1/15 (columns 0 and
1) of the ASCII table. The SP character (2/0) may act as a graphic space char-
acter or a control character, depending on the context. DEL (7/15) is always a
control character.

ANSI and ISO standards define control character codes and their functions.
These standards also define the mnemonic used to represent each control char-
acter in a code table. Here are some examples of ASCII control characters with
their mnemonics.

ASCII Control Character Mnemonic (Appears in Code Table)
Carriage return "CR

Form feed FF

Cancel CAN

8-Bit Code Table

Figure 2-3 shows the format for an 8-bit code table. It has the same number of
rows as the 7-bit table, but twice as many columns and character code posi-
tions.

Each character in a row of the 8-bit table uses the same binary code for its
four least significant bits (Figure 2-4). Each character in a column uses the
same binary code for its four most significant bits.

The codes on the left half of the 8-bit table (columns 0 through 7) work like the
codes in the 7-bit table. You can use these codes in a 7-bit or 8-bit environ-
ment. The eighth bit of these codes is 0.

The codes on the right half of the table (columns 8 through 15) have an eighth
bit of 1. You can only use these codes in an 8-bit environment.

The 8-bit code table has two sets of control characters, CO (control zero) and
C1 (control one). The VT300 uses the ANSI definitions for the functions of CO
and C1 controls. The CO controls are in columns 0 and 1. The C0 controls are
the same as the ASCII control characters in the 7-bit table. You can use CO
controls in a 7-bit environment.

The C1 controls are in columns 8 and 9. They perform different functions than
the CO controls. You can only use C1 controls directly in an 8-bit environment.
You can select C1 codes indirectly in a 7-bit environment. The ”7-Bit Code
Extension Technique” section in this chapter explains how to select C1 con-
trols indirectly. Some C1 code positions are blank, because their functions are
not yet standardized.

18 CHARACTER ENCODING



COLUMN
"ow 00| 01]02|03]|]04a|]05]06|07|08]|09]|10]11]12| 13| 14|15
00 [N |oDE]| sp DCs
01 SOH | DC1 PU1
02 | sTx | bc2 PU2
03 | Emx|oc3 sTS
04 EOT | DC4 IND | CCH
05 | ENG | NAK NEL | Mw
06 | Ack | sYN sSA | sPA
07 | BEL|ETB ESA | EPA
08 | BS can HTS
09 HT | EM HTY
10 LF | sus VTS
" vT | ESC PLD | CSI
12 fF | Fs pLu | st
13 | cr | Gs Rl | osc
14 SO | RS ss2 | PM
15 sI us DEL | SS3 | APC
e cones™] GL CODES s copee GR CODES——————»
fe——————7-8i7 coDE TABLE—— ]
MA-0892-83
Figure 2-3  8-Bit Code Table
BIT BIT BIT BIT BIT BIT BIT BIT
8 7 6 5 4 3 2 1
le ole o
! 4 MOST I 4 LEAST i

SIGNIFICANT BITS

(DECIMAL VALUE IS

COLUMN IN

CODE TABLE)

Figure 2-4

SIGNIFICANT BITS

(DECIMAL VALUE
IS ROW IN
'CODE TABLE)

MA-0891-83

8-Bit Code
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NOTE: The VT300 does not recognize all CO and C1 codes. Tables 2-2 and 2-3
list the codes the terminal recognizes. The terminal generally tgnores all other
control codes.

The table also has two sets of graphic characters, GL (graphic left) and GR
(graphic right). There are 94 GL codes in positions 2/1 through 7/14. You can
use GL codes in 7-bit or 8-bit environments.

There are 96 GR codes in positions 10/0 through 15/15. Some 8-bit character
sets only use 94 of these GR codes You can use GR codes only in an 8-bit
environment.

Together, the GL and GR sets make up the terminal’s in-use table. The in-use

table contains the graphic characters the terminal can currently use. Before the
terminal can display and send characters from a character set, the set must be
mapped into the in-use table. Chapter 5 describes the in-use table in detail.

VT300 CHARACTER SETS
The VT300 provides the following built-in character sets.

ASCII

DEC Supplemental Graphic

ISO Latin Alphabet Nr 1 supplemental graphic
12 national replacement character sets (NRCs)
DEC Spec1al Graphic

DEC Technical

You can also design and load a soft character set into the terminal.

Down-line-loadable (soft) set

All the VT300 character sets contain graphic and control characters. The func-
tion of control characters never change, no matter what character set you use.
The terminal always interprets CO and C1 control codes as defined by ANSI.

The terminal stores the codes for graphic characters in GL and GR tables.
Selecting a new character set changes the characters associated with the GL or
GR codes. When you turn on or reset the terminal, you automatlcally select the
following character sets.

ASCII in GL
DEC Supplemental (or ISO Latin-1 supplemental) graphic in GR

Together, the ASCII and DEC Supplemental Graphic sets are known as the
DEC Multinational character set.
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DEC Supplemental Graphic Character Set

This 8-bit character set has 94 graphic characters. The graphic characters in-
clude letters with accents and diacritical marks, used in many European lan-

guages. There are also special symbols, such as currency signs.

When you first turn on your terminal, you automatically select the ASCII char-
acter set and the DEC Supplemental Graphic set. The terminal maps the

ASCII set into its GL table, and the DEC Supplemental Graphic set into its

GR table. Together, these two character sets are known as the DEC

Multinational character set (Figure 2-5).

COLUMN o 1 2 4 7
v BITS| o 0 0 0 0
b7 0 0 0 1 1 1
1 0 0 I
bs 1
[ROW] b4 b3 b2 b1 0 ! 0 ! o ° !
0 20 0 60 100 120 140 160
Oloooo |NUL|o |DLE| 6| SP | 2 | @ |ea| P 80 | p |2
0 10 20 2 0 50 60 0
1 21 41 61 101 121 141 161
11 0001 |SOH| 1 2&! 17 1 33 9] A || Q 81 ol q |13
1 1 21 31 41 51 61 n
2 3 I T 62 102 22 a2 162
2] o0 10 |STX| 2 | DC2]| 18 34 50 B 66 R 82 98 r 114
2 12 2 32 a2 52 62 ”
3 E ] & 103 23 143 163
3l o011 |ETX]| 3 BOCF?, wl # | si| € |l S | = ol s |ns
3 13 2 33 43 53 63 3
4 24 44 64 104 124 144 164
4| 0100 |[EOT| 2 |DC4|20]| $ |3 52| D [e| T |8 w| t |ne
4 14 24 34 44 54 64 74
5 25 a5 65 105 126 145 165
5] o101 |ENQ|5 |NAK |2 % | ¥ 53 E | U 8 w] oy |y
5 15 25 35 a5 56 65 7%
6 2% 46 66 106 126 146 166
6| 0110 |ACK|6c [SYN|22] & |38 54 F | o] V |8 02| v |ns
6 16 % 3% 46 56 66 %
7 27 a7 67 107 127 147 167
7l o111 |BEL|7 |ETB |2 ) ss| G || W | & 03] w | 19
7 17 27 37 47 57 67 77
10 30 50 70 10 130 150 170
8| o000 | BS [s |CAN| 24 ( 40 56 H | X 88 | oa) x 120
8 18 28 38 48 58 68 78
1" 31 51 n m 13 151 17
9| 100 |HT |9 |EM [5| ) |a& sl 1 || ¥ |8 ws| y |
s 19 2 39 49 59 69 79
12 32 52 72 12 132 152 172
10| 1010 | LF |10 |SUB| 5| % |4 ss| J |74] Z | w0 we| oz | 122
A 1A 24 3a 4 5A 6A A
5 £ 53 73 3 133 153 73
11 1 011 VT | |[ESC| 27| + |43 50| K s [ 91 107 { 123
B 18 28 38 48 58 68 7B
14 34 54 74 14 134 154 174
122 1100 | FF |12 | FS | 28 a4 o] L | ] \ 92 o | | 12
c 1c ’ 2¢ 3c ac 5C 6C 7c
15 3 55 75 s 3 155 175
13| 11 01 |CR |13 | GS | 2| = | s si|] M ] 9 109 } 125
o D ) 30 4 5D 60 70
0 % 56 7 16 3 156 176
14 1 110 | SO || RS | 2 'y 62 N 8| A 9 ol ~ | 126
E 1E 2E 3E 4E 5E 6E 7€
17 37 57 7 n7 137 157 177
15 111 Sl || US| & / 47 | O 9l _ 95 111} DEL | 127
F 1 2F 3F 4 5F 6F *
le GL CODES |
f 0 CODES (ASCII GRAPHIC ) |
33 OCTAL
CHARACTER E&
27 DECIMAL
18 | HEX
MA-0893-83
. . .
Figure 2-5 DEC Multinational Character Set

(Left Half — C0 and GL Codes)
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NOTE: All control function descriptions in this manual assume that the termi-
nal is using the DEC Multinational set.

The DEC Supplemental Graphic set is the right half of Figure 2-5. The C1
controls are in columns 8 and 9. The graphic characters are in columns 10
through 15.

You can select the DEC Supplemental Graphic set as the default by using con-
trol functions or set-up. You can only use the DEC Supplemental Graphic set
in VT300 mode.

8 9 10 11 12 13 14 15 COLUMN
1 1 ' 1 1 1 1 1 b8
0 0 0 0 1 1 1 1 w7 BITS
0 o 1 ) 0 ° 1 1 6
0 1 0 1 4 1 0 1 b5
b4 b3 b2 b1 |ROW|
200 220 20 o [20[ (" [a300 320 NRE] 360
128 | DCS | 144 160 176 A 192 208 a 224 2401 0 00 0 0
80 90 A0 80 co 00 €0 Fo
201 221 241 261 301 321 341 361
128 | PUT (15| w1 ] £ 193 ﬁ 209 4 || W |2] 0001 |1
81 9 A1 81 c1 D1 E1 F1
202 222 AR E NN E A RN E NI ES
130 | PU2 (s ¢ |62 sl A 1| g |20 4 |26 o |22f o0 102
82 92 A2 82 c2 D2 £2 F2
203 223 243 3 |23 3| , [a3 343 363
131 | STS [127]| £ |63 179 .l; wl o Jar| F |2r| § |23 o011 ]3
83 93 A3 83 c3 03 €3 F3
204 224 244 264 o |304 324 344 364
IND {132 | CCH |48 164 180 .A 196 6 212 a |8 6 2446 0100 | 4
84 94 Ad B4 ca 04 £4 Fa
205 225 245 265 . (35| W [35] . [ses| L |3es
NEL | 133 | MW | 149 165 181 197 213 a 229 25| 0 1 0 1
85 95 A5 85 al © 05 ] © F5
206 226 246 266 a6 [, [aze R
134 150 166 182 198 24| 2@ |23 26 011 0
86 9% A6 86 | O |6 | © 6
207 227 247 267 307 327 347 367
ESA | 135 | EPA | 151 § | . 183 Q wl E |25| ¢ 21| o |27 0111 |7
8 97 A7 87 c7 07 €7 F7
210 230 250 70 4 [310 330 350 370
HTS % HEaH R A A R A AR L
A8
21 231 251 1 (| , [ 331 351 371
HTJ |7 153 169 185 o0 8 |27] & |ams| Y |29] 100
89 9 A9 w| E ] U os| © | Y 9
212 232 a |22 Q |22 A |32 332 352 a2
VTS |38 154 170 186 E 202 6 218 é 234 4 250 1010110
8A 9A AA BA CA DA EA u FA
213 233 253 213 B NER 353 313
PLD |31 CSI 15| « | » |w| § |23 § |20 & [zs] & [3] 1011 |11
88 98 AB 88 c8 08 3] 8
214 234 254 74|y (34 334 354 374
PLU [0 | ST |56 w2 Ve s o f2e| U oo Y o:s| Y =] 1100 |12
8C 9C AC BC cc DC EC FC
215 235 256 275 315 335 355 375
Rl |11 | OSC |57 w |l V2 e |' 205 'Y' 21 {2 ¥ |23] 11001 |13
80 ) AD 80 cD Do ED )
216 236 256 276 NEER E BNES 376
bl 1 Rl 1 v N1 - O | O 1 | R
217 237 257 BREd R E 337 357 377
SS3 | 43| APC | 159 175 é 191 | 207 B |23 |2 25| 11 11 |15
8F oF AF BF CcF DF EF FF

| 1 CODES | GR CODES
[ ~ e | (DEC SUPPLEMENTAL GRAPHIC )

MA-0894-83

Figure 2-5 DEC Multinational Character Set
(Right Half — C1 and GR Codes)
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ISO Latin Alphabet Nr 1 Supplemental Character Set

This 8-bit character set has 96 graphic characters. The graphic characters are
similar to those in the DEC Supplemental Graphic set. The ISO Latin-1 sup-
plemental set includes letters with accents and diacritical marks, used in many
European languages. It also has other special symbols and letters, not included
in the DEC Supplemental Graphic set.

Figure 2-6 shows the ISO Latin-1 supplemental set. The C1 controls are in
columns 8 and 9. The graphic characters are in columns 10 through 15.

You can select the ISO Latin-1 supplemental set as the default by using control
functions (Chapter 5) or set-up. The combination of the ASCII character set in
GL and the ISO Latin-1 supplemental set in GR is called the ISO Latin
Alphabet Nr 1 character set.

You can only use the ISO Latin-1 set in VT300 mode.

8 9 10 1" 12 13 14 15 coLuMN
1 1 1 1 1 1 ' 1 1 b8
0 0 o o 1 ! ) 1 » BITS
0 o 1 1 0 o 1 1 v
0 l ) ' [} 1 o ' "
ba b3 b2 b1 |ROW
200 220 240] o |260] o [300 320 340 360
128 [ pos | 14¢ [NBSP 160 | A |w2] o [28] 3 |2¢| B | o000 )0
80 %0 A0 80 co 00 €0 fo
201 pzil 241 261 301 kil 34 361
| PUt s i e | & [ A [ves| N o|2e] & || ® || oo |1
81 9 A1 81 c1 D1 €1 1
202 222 22| 2 |22 302 322 302 62
o | PU2 |46 € |62 178 A 194 6 20| A [26] & |2a2| oo 10 }2
82 92 A2 82 c2 02 €2 F2
203 223 23| 3 |23 e |303] , |33 343 363
131 | STS |47 £ |3 | A e o |2 9 |27 § [23] 001 |3
83 93 A3 83 c3 03 €3 3
204 226 244 264 N EIENEE 364
IND |32 |CCH|ws| X || 7 || W [ws] & |22| & |28] 8 |2a| 0 v 00 |4
84 94 Ad B4 ca 04 €4 F4
205 | 225 245 265 . 305 -~ 325 . 345 P 365
NEL |33 | MW | 149 ¥ 165 e A |9w| o | a 229 ° |#s] orv o1 |5
85 9 A5 85 cs [ Es Fs
206 26] 4 | 266 06| .. |36 RS
SSA |13¢ | SPA [10f  |1es T |we] &£ || O |2e]| ® [0 T |26) o1 1 0f6
86 % A6 86 cs 06 €6 F6
207 227 247 267 307 327 347 . 367
ESA | |EPA || § | . e @ e X |25) ¢ @ = jw] o )7
87 9 a7 87 c7 07 €7 7
210 230 250 B ENEED 330 350 370
HTS | 1% w2 e wa| g |20 B Jae] & || @ (2] o008
88 98 A8 ’ 88 c8 08 E8 F8
mn 23 251 1 2mn 3mn 3n 351 3n
HTJ |7 w3l © | 185 é 201 l‘J 2| & |3 § |#o] 1001 ]9
89 % A9 B9 cs 09 €9 9
212 232 a 252 [] 2712 312 332 352 ar2
VTS |13 154 mol || g |m| G [28] & |me| & |m0| v o010
8A 9 AR 8A cA 0A EA A
213 233 253 23| .o |313] A |33 1 BNBER
PLD|39] CSI |15 « | > 87 E |2 U |20 T |3 u [ oo 119
88 98 AB 88 cs 08 €8 8
214 234 254 274 LY 314 .o 334 Y 354 . 374
PLU (40| ST |156| =y [172] Ya |18 || 204 220 ¥ olas)l w2 oo |12
8C oc AC 8C cc pC EC FC
215 235 255 275 ” 315 338 355 3715
Rl [ ]|OSC || _ || Y2 || | |25] y |2 7ol oy | oo (13
80 9 Ap 80 o oo €0 o
216 236 256 276 316 336 356 376
s52 |1z PM |iss| @ [va| % [wof § [2s| P |22 & |us| B o|m| o |14
BE 9E AE 8E CE DE €E FE
217 237 —_— 257 . 217 .e 317 337 357 .. ) 3n
S§S3 | 13| APC | 159 175 é 191 | 207 B |23 |23 Yy 250 v 111 |15
8F oF AF BF cF oF €F £

GR CODES
+— c1 copes 150 LATIN-1 SUPPLEMENTAL GRAPHIC

MA-0894E-83

Figure 2-6  ISO Latin Nr 1 Supplemental Character Set
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National Replacement Character Sets (NRC Sets)

The NRC sets provide character sets for many European languages. There are
12 NRC sets. Each is a 7-bit character set with 94 graphic characters. The
NRC sets are similar to the ASCII set, except for a few characters.

NOTE: Digital recommends that you operate the terminal in an 8-bit environ-
ment. The NRC sets are only provided for compatibility with 7-bit environ-
ments.

Table 2-1 lists the characters in each NRC set that are different from the
ASCII set. To use an NRC set, you must select national replacement character
set mode. You can select this mode by using a control function or set-up. You
can only use one NRC set at a time. The NRC set used depends on the key-
board selected in set-up, as follows.

Keyboard NRC Set

United Kingdom United Kingdom
Danish Norwegian/Danish -
Dutch Dutch

Finnish Finnish

Flemish French
French/Belgian French

French Canadian
German

French Canadian
German

Italian Italian

Norwegian Norwegian/Danish
Portuguese - Portuguese
Spanish Spanish

Swedish Swedish

Swiss (French) Swiss

Swiss (German) Swiss
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Table 2-1

Character Set
ASClH

United Kingdom
Dutch

Finnish

French

French Canadian
German

ltalian
Norwegian/Danish
Portuguese
Spanish
Swedish

Swiss

Character Set
ASCli

United Kingdom
Dutch

Finnish

French

French Canadian
German

Italian
Norwegian/Danish
Portuguese
Spanish
Swedish

Swiss

2/3

S

Coo oM H H o H H M H oMM

5/15

4/0

B

m-m‘cm@@cmrmm-m'@

6/0

5/11

[
[

"
i

[}

- m o P:

@ P:

7/11

& Q@ @ O O Q¢

an

’

@ @

5/12

\
\

o
&

O O 20 Q © O: 0 O O

7/12

o 0O O O'O:C'c‘o:;_h——

National Replacement Character Sets

5/13 5/14

1 .

! .

| -

A U

§ -

e |

0 .

6 -

A .

o .

. R

A U

é i
7/13 714
) -
) -
Va ’
a "
é
é G
] B
& i
3 -
5 -
i ¢
a U
1] G
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DEC Special Graphic Character Set

This 7-bit character set has 94 graphic characters. Most of the graphic charac-
ters are also in the ASCII character set. The other graphic characters include
special symbols and line-drawing characters.

Figure 2-7 shows the DEC Special Graphic set. The CO controls are in columns
0 and 1. The graphic characters are in columns 2 through 7.

Another name for this character set is the VT100 line-drawing character set.
The line-drawing characters let you create a limited range of pictures when you
use the VT300 as a text terminal.

You can use the DEC Special Graphic set to replace the ASCII set in GL or
the DEC Supplemental Graphic set in GR. Chapter 5 describes how to select
character sets.

coLumn o 1 2 3 4 5 6 7
S
uzB'T 0 0 o 0 0 U i v 1
86 0 ' 1 0 1
BS 0 1 0 1 ) 1 0 1
row| 84 83 82 81
0 20 40 60 100 120 140 - 160
Ofoooo |NUL|o [DLE|w| SP |32 O [#]| @ |[e| P |8 ¢ 9% "
0 10 20 39 40 50 60 | SCAN3 70
1 c 21 41 61 101 21 141 161
1]ooo1 |sOH| |D N‘) 1 Vojs] 1 Jaof A |e] Q e § |o] = |
1| xo " 21 31 a1 51 61 | scans| 7
2 22 " 42 62 102 122 142 162
20010 |STX| 2 [DC2 |8 3al 2 || B |e| R a2l 8| - |1
2 12 22 32 a2 52 62| SCAN 7 72
3 23 43 63 103 123 143 163
3joor 1 |ETX]| 2 9&2 wl # || 3 |m C || S | & 9l _ |us
3 13 23 33 a3 53 63 ) scAng | 73
aq 24 44 64 104 124 144 164
4lo1oc |EOT|¢ |DC4A || $ 3| 4 |s2f D |e| T |8 § |0 6
4 14 24 34 a4 54 64 74
5 25 45 65 105 125 145 165
50101 JENQ|5 | NAK | 20 % |v| 5 |s3 E |eo|] U || }§ |0 { n
5 15 25 35 45 55 65 75
6 26 46 66 106 126 0 146 166
6] 0110 ]ACK|s | SYN |22 & 38 6 54 F 70 v 86 102 L |e
6 16 26 36 46 56 66 76
7 27 47 67 107 127 147 167
7| o | BEL| ETB | 23 ’ 39 7 55 G nl W 87 1 w3l T ng
7 17 27 37 47 57 67 77
10 30 50 70 110 130 150 170
8| 1000] BS |8 |CAN| 2 ( w| 8 |s H 2| X |e| ¥ e | 120
8 18 28 38 48 58 68 78
mn 3 51 n m 13 151 m
9| voo 1| HT |9 | EM | ) o] 9 | 1 Bl Y ef 4 |wes| € |
9 19 29 39 49 59 69 79
12 32 52 72 n2 132 152 172
10 o1 0] LF |0 [SUB| 26| % |4 . sel J | Z bl 1 js] > |2
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Figure 2-7 DEC Special Graphic Character Set
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DEC Technical Character Set

This 7-bit character set has 94 graphic characters. The DEC Technical set has
characters and symbols often used in technical applications, such as schematic
and logic diagrams.

Figure 2-8 shows the DEC Technical set. The CO controls are in columns 0 and
1. The graphic characters and symbols are in columns 2 through 7. You can
use the characters in positions 2/1 through 3/7 to form large composite
characters.

You can use the DEC Technical set to replace the ASCII set in GL or the
DEC Supplemental Graphic set in GR. You can only use the DEC Technical
set in VT300 mode.
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Figure 2-8  DEC Technical Character Set
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Down-Line-Loadable (Soft) Character Set

The VT300 lets you down-line-load a character set from the host system. The
character set can have up to 96 graphic characters. You can design your own
character set, then load the set into the terminal. You can use the set in GL or
GR. Chapter 5 describes how to load and use a soft character set.

You can only use this character set in VT300 mode.

CONTROL CHARACTERS

The purpose of a control character is to control an action such as line spacing,
paging, or data flow. The terminal does not display control characters unless
you select display controls mode (described later in this chapter). There are two
groups of control characters.

Co 7-bit control characters, in columns 0 and 1 of the 8-bit code table

C1 8-bit control characters, in columns 8 and 9 of the 8-bit code table

Table 2-2 lists the CO control characters the VT300 recognizes. Table 2-3 lists
the C1 control characters the VT300 recognizes. You can also code C1 control
characters as 7-bit escape sequences. Table 2-4 lists the equivalent 7-bit se-
quences for 8-bit control characters. All three tables give column/row locations
to help you find the characters in the character sets.

Table 2-2  CO (7-Bit) Control Characters Recognized

Mnemonic
Name Column/Row  Function
Null NUL Ignored.
0/0
Enquiry ENQ Sends answerback message.
0/56
Bell BEL Sounds the bell tone if the Warning Bell
0/7 feature is enabled in the Keyboard Set-Up.
Backspace  BS Moves the cursor one character position
0/8 to the left. If the cursor is at the left margin, no

action occurs.
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Table 2-2  CO0 (7-Bit) Control Characters Recognized (Cont)

Mnemonic
Name Column/Row  Function
Horizontal HT Interactive mode
tab 0/9 Moves the cursor to the next tab stop. If there
are no more tab stops,.the cursor moves to the
right margin. HT does not cause text to auto
wrap.
Local editing mode
Depends on the setting of erasure mode (ERM).
ERM set Moves the cursor to the next tab
stop or field boundary.
ERM reset Moves the cursor to the next unpro-
tected field boundary.
If there are no tab stops or character fields in the
scrolling region, the page scrolls to the next tab
stop or field.
Line feed LF Causes a line feed or a new line
0/10 operation, depending on the setting of line feed/
new line mode.
Vertical vT Treated as LF.
tab 0/11
Form feed FF Treated as LF.
0/12
Carriage CR Moves the cursor to the left margin
return 0/13 on the current line.
Shift out SO (LS1) Maps the G1 character set into GL. You
{Locking 0/14 designate G1 by using a select character
shift 1) set (SCS) sequence (Chapter 5).
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Table 2-2

Name

Shift in
{Locking
shift 0)

Device
control 1
(XON)

Device
control 3
{(XOFF)

Device
control 4

Cancel

Substitute

Escape

Delete

CO0 (7-Bit) Control Characters Recognized (Cont)

Mnemonic
Column/Row

SI
0/15

DC1
11

DC3
1/3

DC4
1/4

CAN
1/8

SUB
1/10

ESC
1/11

DEL
7/15

Function

Maps the GO character set into GL. You
designate GO by using a select character
set (SCS) sequence (Chapter 5).

Also known as XON. If XON/XOFF flow
control is enabled in set-up, DC1 clears
DC3 (XOFF). This action causes the VT300
to continue sending characters.

Also known as XOFF. If XON/XOFF flow
control is enabled in set-up, DC3 causes

the VT300 to stop sending characters. The termi-
nal cannot resume sending characters until it re-
ceives a DC1 control character.

Introduces an SSU session management
command. The VT300 and host use this control
to separate SSU commands from ANSI text and
control functions. See Chapter 14.

Immediately cancels an escape sequence,
control sequence, or device control string in pro-
gress. The VT300 does not display any error
characters.

Immediately cancels an escape sequence,

control sequence, or device control string in pro-
gress. The VT300 displays a reverse question
mark ¢ for an error character.

Introduces an escape sequence.
ESC also cancels any escape sequence, control se-
quence, or device control string in progress.

Ignored when received, unless a

96-character set is mapped into GL. DEL is not
used as a fill character. Digital does not recom-
mend using DEL as a fill character. Use NUL
instead.
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Table 2-3

Name

Index

Next line

Start
selected
area

End
selected
area

Horizontal
tab set

Reverse
index

Single
shift 2

Single
shift 3

Device
control
string

Set
transmit
state

Mnemonic

Column/Row

IND
8/4

NEL
8/5

SSA
8/6

ESA
8/7

HTS
8/8

RI
8/13

SS2
8/14

SS3
8/15

DCS
9/0

STS
9/3

C1 (8-Bit) Control Characters Recognized

Function

Moves the cursor down one line in the
same column. If the cursor is at the bottom mar-
gin, the page scrolls up.

Moves the cursor to the first position
on the next line. If the cursor is at the bottom
margin, the page scrolls up.

Defines the cursor position as the start
of a block of data eligible to be sent
to the host (Chapter 9).

Defines the cursor position as the end of
a block of data eligible to be sent to
the host (Chapter 9).

Sets a horizontal tab stop at the column
where the cursor is.

Moves the cursor up one line in the same
column. If the cursor is at the top margin, the
page scrolls down.

Temporarily maps the G2 character set

into GL, for the next graphic character. You des-
ignate the G2 set by using a select character set
(SCS) sequence (Chapter 5).

Temporarily maps the G3 character set

into GL, for the next graphic character.You des-
ignate the G3 set by using a select character set
(SCS) sequence (Chapter 5).

Introduces a device control string.

The VT300 sends STS to the host to
request a block transmission
{Chapter 9).
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Table 2-3  C1 (8-Bit) Control Characters Recognized (Cont)

Mnemonic
Name Column/Row  Function
Start SPA Defines the cursor position as the start
protected 9/6 of a character string that you cannot
area edit from the keyboard.
End EPA Defines the cursor position as the end of
protected 9/7 a character string that you cannot edit
area from the keyboard.
Control CSI Introduces a control sequence.
sequence 9/11
introducer
String ST Ends a device control string. You use ST
terminator  9/12 in combination with DCS.
Operating 0SC Introduces an operating system command.*
system 9/13
command
Privacy PM Introduces a privacy message string.*
message 9/14
Application APC Introduces an application program
program 9/15 command.*
command

* The VT300 ignores all following characters, until it receives a SUB, ST, or
" any other C1 control character.

Table 2-4  8-Bit Control Characters and Their 7-Bit Equivalents

8-Bit 7-Bit
Name Character Sequence
Index IND ESC D

8/4 1/11 4/4
Next line NEL ESC E

8/5 1/11 4/5
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Table 2-4 8-Bit Control Characters and Their 7-Bit Equivalents (Cont)

Name

Start selected area
End selected area
Horizontal tab set
Reverse index
Single shift 2

Single shift 3
Device control string
Set transmit state
Start protected area
End protected area
Control sequence
introducer

String terminator
Operating system
command

Privacy message

Application program

8-Bit
Character
SSA

8/6

ESA

8/7

HTS
8/8

RI
8/13

SS2
8/14

SS3
8/16

DCS
9/0

STS
9/3

SPA
9/6

EPA
9/7

CSI
9/11

ST
1/11

0SC
9/13

PM
9/14

APC
9/16

7-Bit

Sequence

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

ESC
1/11

F
4/6

G
4/7

H
4/8

M
4/13

N
4/14

(0]
4/15

P
5/0

S
5/3

Vv
5/6

W
5/7

[
5/11

\
5/12

]
5/13

S

5/14

5/15
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CONTROL FUNCTIONS

You use control functions to make the terminal perform special actions in your
applications. These functions range from the simple — editing data — to the
complex — reporting on the terminal’s operating state. The rest of this manual
covers the many uses for control functions. Here are some examples.

Move the cursor.

Delete a line of text.

Select bold or underlined text.

Change character sets.

Make the terminal emulate a VT52 or VT100 terminal.

You can use all control functions in text mode. There are single-character and
multiple-character control functions.

The single-character functions are the CO and C1 control characters. You can
use CO characters in a 7-bit or 8-bit environment. C1 characters provide a few
more functions than CO characters. but you can only use C1 characters directly
in an 8-bit environment. To use C1 characters in a 7-bit environment, you must
use their 7-bit equivalent representation. See ”7-Bit C1 Representation
Technique ” in this chapter.

Multiple-character functions provide many more functions than the CO and C1
characters. Multiple-character functions can use control characters and graphic
characters. There are three basic types of multiple-character functions.

escape sequences
control sequences
device control strings

Many sequences are based on ANSI and ISO standards, and are used through-
out the industry. Others are private sequences created by manufacturers like
Digital for specific families of products. ANSI sequences and private sequences
follow ANSI and ISO standards for control functions.

In this manual, private control functions created by Digital have the prefix
DEC in their mnemonic name. For example, column mode has the mnemonic
DECCOLM. All other control functions are standardized.

The following sections describe the format for escape sequences, control se-
quences, and device control strings.

PROGRAMMING TIP: When you use control functions, remember that the bi-
nary codes define a function—-not the graphic characters. This manual uses
graphic characters from the DEC Multinational character set to show control
functions. If you use another character set, the graphic characters for control
functions may change, but the code is always the same.
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Sequence Format

This manual shows escape and control sequences in their 8-bit format. You can
also use equivalent 7-bit sequences (Table 2-4).

The 8-bit format uses the CO and C1 control characters and ASCII characters
from the DEC Multinational character set. The sequences also show each cha-
racter’s column/row position in the character set table, below the character. The
column/row code eliminates confusion over similar looking characters such as 0
(3/0) and O (4/15).

NOTE: Spaces appear between characters in a sequence for clarity. These
spaces are not part of the sequence. If a space is part of the sequence, the SP
(2/0) character appears.

Escape Sequences

An escape sequence uses two or more bytes to define a specific control func-
tion. Escape sequences do not include variable parameters, but may include in-
termediate characters. Here is the format for an escape sequence.

ESC I F

1/11 2/0 to 2/15 3/0 to 7/14

Escape Intermediate Final
characters character
(zero or more {one character)
characters)

ESC introduces escape sequences. After receiving the ESC control character,
the terminal interprets the next received characters as part of the sequence.

I represents zero or more intermediate characters that can follow the ESC
character. Intermediate characters come from the 2/0 through 2/15 range of the
code table.

F is the final character. This character indicates the end of the sequence. The
final character comes from the 3/0 through 7/14 range of the code table. The
intermediate and final characters together define a single control function.

For example, the following escape sequence changes the current line of text to
double-width, single-height characters.

ESC # 6
1/11 2/3 3/6
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Control Sequences

A control sequence uses two or more bytes to define a specific control function.
Control sequences usually include variable parameters. Here is the format for a
control sequence.

CSI P..P I.I F

9/11 3/0 to 3/15 2/0 to 2/15 4/0 to 7/14
Control Parameter Intermediate Final
sequence (zero or more (zero or more (one character)
introducer characters) characters)

CSI is the control sequence introducer. You can also use the equivalent 7-bit
sequence, ESC (1/11) [ (5/11), as a substitute for CSI. After receiving CSI, the
terminal interprets the next received characters as part of the sequence.

P..P are parameter characters received after CSI. These characters are in the
3/0 to 3/15 range in the code table. Parameter characters modify the action or
interpretation of the sequence. You can use up to 16 parameters per sequence.
You must use the ; (3/11) character to separate parameters.

All parameters are unsigned, positive decimal integers, with the most signifi-
cant digit sent first. Any parameter greater than 9999 (decimal) is set to 9999
(decimal). If you do not specify a value, a 0 value is assumed. A 0 value or
omitted parameter indicates a default value for the sequence. For most se-
quences, the default value is 1.

NOTE: All parameters must be positive decimal integers. Do not use a decimal
point in a parameter— the terminal will ignore the command.

If the first character in a parameter string is the ? (3/15) character, it indicates
that DEC private parameters follow.

The VT300 processes two types of parameters, numeric and selective.

Numeric Parameters - A numeric parameter indicates a number value such as
a margin location. In this manual, numeric parameters appear as actual values
or as Pn, Pnl, Pn2, and so on.

The following is an example of a control sequence with numeric parameters.
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CSI b ; 2 0 r
9/11 3/5 3/11 3/2 3/0 7/2

Control First Delimiter =~ Second Final
sequence numeric numeric character
introducer parameter parameter

This sequence sets the top and bottom margins of the current page. The top
margin is at line 5, the bottom is at line 20. The ; (3/11) separates the two
parameters.

Selective Parameters - A selective parameter selects an action associated with
the specific parameter. In this manual, selective parameters usually appear as
Ps, Ps1, Ps2 and so on.

The following is an example of a control sequence using selective parameters.

CSlI 1 : 4 m

9/11 31 3/11 3/4 6/13
Control First Delimiter Second Final
sequence selective selective character
introducer parameter parameter

This control sequence turns on the bold and underline attribute at the the cur-
sor position. The parameters are 1 (indicating the bold attribute)and 4 (indicat-
ing the underline attribute). The ; (3/11) delimiter separates the two
parameters.

L..I are zero or more intermediate characters received after CSI. These charac-
ters are in the 2/0 to 2/15 range.

F is the final character from the 4/0 to 7/14 range. The final character indi-
cates the end of the sequence. The intermediate and final characters together
define a control function. If there are no intermediate characters, the final char-
‘acter defines the function. ‘

Device Control Strings

Device control strings (DCS), like control sequences, use two or more bytes to
define specific control functions. However, a DCS also includes a data string.
Here is the format for a device control string. ‘
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DCS P..P L.I F Data string ST

9/0 3/0 2/0 4/0 Hookokokkkokokok ok ¥ 9/12

to to to

3/15 2/15 7/15
Device Zero or Zero or Final  String String
control more more terminator
string para- inter-
introducer meters mediates

DCS is the device control string introducer. DCS is the C1 control character at
position 9/0. You can also use the equivalent 7-bit sequence, ESC (1/11) P (5/0).
After receiving DCS, the terminal processes the next received characters as
part of the string function.

P..P are parameter characters received after DCS. Parameter characters are in
the 3/0 to 3/15 range. They modify the action or interpretation of the device
control string. You can use up to 16 parameters per string. Each parameter is
separated with a ; (3/11) character. These characters follow the same rules as in
a control sequence. See the “Control Sequences” section in this chapter.

L.I are zero or more intermediate characters received after CSI. These charac-
ters are in the 2/0 to 2/15 range.

F is the final character in the 4/0 to 7/14 range. The final character indicates
the end of the string. The intermediate and final characters define the string.
If there are no intermediates, the final character defines the string.

Data string follows the final character and usually includes several definition
strings. Each definition string can be several characters in length. Individual
strings are separated by the ; (3/11) delimiter. .

ST is the string terminator. ST (9/12) indicates the end of a string. You can
also use the equivalent 7-bit sequence, ESC (1/11) \ (5/12).

The following is an example of a device control string.

DCS 0 ! u % 5 ST

9/0 3/0 2/1 7/5 2/5 3/5 9/12
Device Para- Inter- Final Data String
control meter  mediate string terminator
string

introducer
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This device control string assigns the DEC Supplemental Graphic set as the
user-preferred supplemental set.

Using Control Characters in Sequences

You can use control characters — ESC, CAN, and SUB — to interrupt or re-
cover from errors in escape sequences, control sequences, and device control
strings.

o You can send ESC (1/11) to cancel a sequence in progress and begin
a new sequence.

U You can send CAN (1/8) to indicate the present data is in error or
to cancel a sequence in progress. The VT300 interprets the charac-
ters following CAN as usual.

. You can send SUB (1/10) to cancel a sequence in progress. The
VT300 interprets the characters following SUB as usual.

The VT300 does not lose data when errors occur in escape or control sequences
and device control strings. The terminal ignores unrecognized sequences and
strings, unless they end a current escape sequence.

7-Bit C1 Representation Technique

You can represent all C1 control characters as 7-bit escape sequences. You can
use the C1 characters indirectly, by representing them as 2-character escape
sequences. ANSI calls this technique a 7-bit C1 representation technique. The
7-bit equivalent representation provides a way of using C1 characters in appli-
cations written for a 7-bit environment. Here are some examples.

8-Bit 7-Bit C1 Representation
C1 Character Escape Sequence

CSI ESC |

9/11 1/11  5/11

SS3 ESC O

8/15 1/11  4/15

IND ESC D

8/4 1/11  4/4

DCS ESC P

9/0 1/11  5/0
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In general, you can use the 7-bit C1 representation technique in two ways.

o You can represent any C1 control character as a 2-character
escape sequence. The second character of the sequence has a code
that is 40 (hexadecimal) and 64 (decimal) less than that of the C1
character. '

. You can make any escape sequence whose second character is in the
range of 4/0 through 5/15 one byte shorter by removing the ESC
character and adding 40 (hexadecimal) to the code of the second
character. This generates an 8-bit control character. For example,
you can change ESC [ to CSI with this method.

WORKING WITH 7-BIT AND 8-BIT. ENVIRONMENTS

There are three requirements for using one of the terminal’s 8-bit character
sets. ’

o Your program and communication environment must be 8-bit
compatible.

. The terminal cannot be in national replacement character set mode
(DECNRCM).

. The terminal must operate in VT300 mode. When the terminal oper-

ates in VT100 mode or VT52 mode, you are limited to working in a
7-bit environment.

The following sections describe conventions that apply in VT300 mode.

Conventions for Codes Received by the Terminal

The terminal expects to receive character codes in a form compatible with 8-bit
coding. Your application can use the CO and C1 control characters, as well as
the 7-bit C1 representations, if necessary. The terminal always interprets these
codes correctly.

When your program sends GL or GR codes, the terminal interprets the charac-
ter codes according to the graphic character sets in use. When you turn on or
reset the terminal, you automatically select the DEC Multinational character
set. This mapping assumes the current terminal mode is VT300 mode.
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Conventions for Codes Sent by the Terminal

The terminal can send data to an application in two ways.

o Directly from the keyboard
o In response to commands from the host (application or operating
system)

Most function keys on the keyboard send multiple-character control functions.
Many of these functions start with CSI (9/11) or SS3 (8/15). which are C1 char-
acters. If your application cannot handle 8-bit characters, you can make the
terminal automatically convert all C1 characters to their equivalent 7-bit repre-
sentations before sending them to the application. To convert C1 characters,
you use the DECSCL commands described in Chapter 4.

By default, the terminal is set to automatically convert all C1 characters sent
to the application to 7-bit representations. However, to ensure the correct mode
of operation, always use the appropriate DECSCL commands.

NOTE: In VT300 mode, the terminal can send GR graphic characters to an
application, even if the application cannot handle 8-bit codes. However, in a
7-bit environment, the terminal sends C1 controls as 7-bit escape sequences and
does not send 8-bit graphic characters.

New programs should accept both 7-bit and 8-bit forms of the C1 control
characters.

DISPLAY CONTROLS MODE

The VT300 lets you display control characters as graphfc characters, when you
want to debug your applications. In this mode, the terminal does not perform
all control functions.

To select this mode, you must set the Control Representation feature in the
Set-Up Display screen to Display Controls. You cannot select this mode with
an escape sequence.

The effect of the Display Controls setting depends on the operating mode you
use. :

In VT300 mode

When you select Display Controls, the terminal temporarily loads a special
graphic character set into CO, GL, C1, and GR. Figure 2-9 shows this special
set, called the display controls font. The terminal uses this font to display con-
trol characters on the screen.
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In VT52 or VT100 mode

When you select Display Controls, the terminal temporarily loads the left half

of the display controls font into CO and GL. The terminal uses this half of the
font to display all CO and GL characters. (C1 and GR are meaningless in VT52
or VT100 mode.)
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Figure 2-9  Display Controls Font (Left Half)
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Exceptions

Some control functions still work in this mode.

. LF, FF, and VT cause a carriage return and line feed (CR LF) that
move the cursor to a new line. The terminal displays the LF, FF, or
VT character before performing the new line function.

o XOFF (DC3) and XON (DC1) maintain flow control, if enabled in
set-up. The terminal displays the DC1 or DC3 character after per-

forming the control function.

. The terminal does not display SSU session management commands

(Chapter 14).
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Figure 2-9

Display Controls Font (Right Half)
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KEYBOARD CODES

Keyboard Codes, 47
Main Keypad, 48
Standard Keys, 48
Function Keys, 50
Editing Keypad, 51
Numeric Keypad, 52
Top-Row Function Keys, 55
7-Bit Control Codes, 55
Special Cases, 58
Local Editing Mode, 58
Turning Autorepeat On and Off, 60
Unlocking the Keyboard, 61

This chapter describes the codes that the terminal can send to an application
program. The chapter assumes that you are familiar with the character-
encoding concepts described in Chapter 2.

In VT300 or VT100 mode, the keyboard keys send codes that are compatible
with ANSI standards. In VT52 mode, some keys send codes that differ from
those sent in the ANSI-compatible modes. This chapter lists VT52 codes that
differ from the ANSI-compatible codes.

The terminal can use 16 different national keyboards. This chapter describes
significant differences among the keyboards.

KEYBOARD CODES

The keyboard (Figure 3-1) has four groups of keys: a main keypad, an editing
keypad, an auxiliary keypad, and the top-row function keys.
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Figure 3-1  Four Key Groups (North American/U.K. Keyboard)

Main Keypad

The main keypad has standard keys and function keys. You use the standard
keys to send letters, numbers, and other symbols. You use the function keys to
send special function codes.

Standard Keys - The standard keys send alphanumeric characters. You must
use more than one key to produce some special characters.

Some standard keys vary on the different keyboards. On the North American/
United Kingdom keyboard, all standard keys are ASCII characters and send
only ASCII codes. The North American/U.K. keyboard does not have any stan-
dard keys that send DEC Supplemental Graphic or ISO Latin-1 supplemental
characters alone.

The North American/U K. keyboard is a special case. Most other keyboards
have some standard keys that send DEC Supplemental Graphic or ISO Latin-1
supplemental characters, as well as ASCII characters. For example, many of
the European keyboards have standard keys that send characters with accent
marks or diacritical marks.

On the The North American/U.K. keyboard, when you set the Keyboard Dialect
feature in the Keyboard Set-Up screen to British, you can use the 3 key on the

top row to type the £ sign. Chapter 4 of Installing and Using the VT330/VT3940
Video Terminal explains how to set the £ sign.
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You can create any DEC or ISO Latin-1 supplemental character that is not
available on a standard key by typing a compose sequence. Chapter 6 of
Installing and Using the VT330/VT340 Video Terminal explains how to use
compose sequences.

Each graphic character has a unique code. This code is always the same, no
matter which keyboard you use or how many keys you press to create that
character. The code is based on the character’s position in the 8-bit code table
(Chapter 2).

You can use GL characters in a 7-bit or 8-bit environment. You can use GR
characters only in an 8-bit environment. VT52 and VT100 modes are intended
for use in 7-bit environments, as well as data exchange over a 7-bit host line.
VT300 mode is intended for use in 8-bit environments, as well as data ex-
change over an 8-bit host line.

Some standard keys can work as data processing keys. Every keyboard except
the North American/U.K. keyboard has some data processing keys. Data pro-
cessing keys have three or four characters on the top of their keycap, rather
than the normal two. The data processing keys send characters that are com-
monly used in data processing applications. Figure 3-2 shows an example.

You can select “Typewriter Keys” or "Data Processing Keys” in the Keyboard
Set-Up screen. When you select “Data Processing Keys,” the data processing
keys send the character on the right side of their keycap. When you select
"Typewriter Keys,” they send the character on the left side of their keycap.
You can select shifted (upper) character codes for these keys by holding the
Shift key down.
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Figure 3-2  Standard Key with a Data Processing Character
(French/Belgian Keyboard)
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Function Keys - This section describes the function keys on the main keypad.
Remember, the column/row numbers that appear after a character tell you the
position of the character in the code table (Chapter 2). For example, the DEL
character is at column 7/ row 15.

Key
<X]

Tab
Return

Ctrl

Lock

Shift
(2 keys)

Space bar

Compose
Character

Function

The <X] key sends a delete character (DEL, 7/15) or a
backspace character (BS, 0/8), depending on the backar-
row key mode selected. You can select the mode by
using set-up or a control function.

The Tab key sends a horizontal tab character (HT, 0/9).

The Return key sends either a carriage return (CR,
0/13), or a carriage return (CR, 0/13) and line feed (LF,
0/10), depending on the state of line feed/new line mode
(LNM). See Chapter 11.

The Ctrl key alone does not send a code.You use Ctrl
with another key to send a control code.

The Lock key alone does not send a code. You use
Lock to set or clear the “caps lock” or ”shift lock”
state. You select “caps lock” or ”shift lock” in the
Keyboard Set-Up screen.

The Shift key alone does not send a code.
You use Shift with another standard key, to send the
top character shown on the key.

The space bar sends a space character (SP, 2/0).

The Compose Character key does not send a

code. Pressing Compose Character starts a compose se-
quence. You can use compose sequences to create char-
acters that do not appear on any single key (such as
characters from the DEC Supplemental Graphic set).
You can disable the Compose Character key in set-up.
See Installing and Using the VT330/VT340 Video
Terminal.
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Editing Keypad

The editing keypad includes the editing keys and arrow keys. Table 3-1 lists
the codes sent by the editing keys, and Table 3-2 lists the codes sent by the
arrow keys. Normally, you use the arrow keys to control the cursor on the

screen.

Table 3-1

Key
Find

Insert Here

Remove

Select

Prev Screen

Next Screen

Code Sent

Codes Sent by Editing Keys

VT300 Mode

CSI
9/11

CSI
9/11

CSI
9/11

CSI
9/11

CSI
9/11

CSI
9/11

1
3/1

2
3/2

3
3/3

4
3/4

b
3/5

6
3/6

7/14

7/14

7/14

7/14

7/14

7/14

VT100, VT52 Modes

The editing keys do not
send codes in these two
modes.
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Table 3-2 Codes Sent by Arrow Keys

Cursor Key Mode Setting (DECCKM)

ANSI Mode VT52 Mode*
Key Cursor Application Cursor Application
1] CSI A SS3 A ESC A ESC A
9/11  4/1 8/15 471 111 41 /11 411
1 CSI B SS3 B ESC B ESC B
9/11  4/2 8/15  4/2 /11 4/2 /11 4/2
= CS1 C SS3 ¢ ESC C ESC C
9/11  4/3 8/15 4/3 /11 4/3 /11 4/3
[ ¢sI D Ss3 D ESC D ESC D
9/11  4/4 8/15 4/4 111 4/4 1711 4/4

* ANSI mode applies to VT300 and VT100 modes. VT52 mode is not compati-
ble with ANSI mode.

Numeric Keypad

The characters sent by the numeric keypad depend on the setting of VT52
mode and keypad numeric mode. The application usually selects the application
keypad codes. However, you can select the application keypad codes in the
Keyboard Set-Up screen. See Chapter 11 for more information about the nu-
meric keypad.

Table 3-3 lists the character codes sent by the numeric keypad in ANSI modes
(VT100 and VT300) and in VT52 mode.
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Table 3-3 Codes Sent by Numeric Keypad Keys

Keypad Mode Setting (DECNKM)

ANSI Mode* VT52 Mode*
Key Numeric Application Numeric Application
0 0 SS3 p 0 ESC ? p
3/0 8/15 17/0 3/0 1/11 3/15 17/0
1 1 SS3 g 1 ESC ? q
3/1 8/15 17/1 3/1 1/11 3/15 71
2 2 S3 r 2 ESC ? r
3/2 8/15 17/2 3/2 111 3/15 7/2
3 3 SS3 s 3 ESC ? s
3/3 8/15 17/3 3/3 1/11 3/15 17/3
4 4 SS3 ¢ 4 ESC ? t
3/4 8/15 17/4 3/4 1/11 3/15 17/4
5 5 SS3 u b ESC ? u
3/5 8/15 17/5 3/5 1711 3/15 17/5
6 6 SS3 v 6 ESC ? v
3/6 8/15 1/6 3/6 1/11 3/15 17/6
7 7 SS3 w 7 ESC ? w
3/7 8/15 17/7 3/7 1/11 3/15 /7
8 8 SS3 x 8 ESC ? X
3/8 8/15 17/8 3/8 1/11 3/15 17/8
9 9 SS3 y 9 ESC ? y
3/9 8/15 7/9 3/9 1/11 3/15 7/9

*  ANSI mode applies to VT300 and VT100 modes. VT52 mode is not com-
patible with ANSI standards.
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Table 3-3 Codes Sent by Numeric Keypad Keys (Cont)

Keypad Mode Setting (DECNKM)

ANSI Mode* VT52 Mode*
Key Numeric Application Numeric Application
- (minus) SS3 m - ESC ? m
2/13 8/15 6/13 2/13 1/11 3/15 6/134
, (comma) SS3 1 , ESC ? 1
2/12 8/15 6/12 2/12 1/11 3/15 6/12}
(period) SS3 n . ESC ? n
2/14 8/15 6/14 2/14 1/11 3/15 6/14
Enter CRor SS3 M CR or ESC ? M
0/13 8/15 4/13 0/13 1/11 3/15 4/13
CR LF CR LF}
0/13 0/10 0/13 0/10
PF1 SS3 P SS3 P ESC P ESC P
8/15 5/10  8/15 5/0 1/11 5/0  1/11 5/0
PF2 SS3 Q SS3 Q ESC Q ESC Q
8/15 5/1 8/15 5/1 1/11 5/1 1/11  5/1
PF3 SS3 R SS3 R ESC R ESC R
8/15 5/2 8/15 5/2 /11 5/2 1/11 5/2
PF4 SS3 S SS3 S ESC S ESC S
8/15 5/3 8/15 5/3 1/11 5/3 /11 5/34

* ANSI mode applies to VT300 and VT100 modes. VT52 mode is not com-
patible with ANSI standards.

{  You cannot use these sequences on a VT52 terminal.

¥ Keypad numeric mode. Enter sends the same codes as Return. You can use
line feed/new line mode (LNM) to change the code sent by Return. When
LNM is reset, pressing Return sends one control character (CR). When
LNM is set, pressing Return sends two control characters (CR, LF).
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Top-Row Function Keys

There are 20 top-row function keys, F1 through F20. The first five

keys-— labeled Hold Session, Local Print, Set-Up. Switch Session, and

Break — are local function keys that do not send codes. You use these keys to
perform predefined functions local to the terminal. Keys F6 through F20 send
the codes listed in Table 3-4. For more information, see Chapter 4 of Installing
and Using the VI330/VT340 Video Terminal.

7-Bit Control Characters

Table 3-5 lists the key or keys you use to send each 7-bit control character.
This table applies to all keyboards. The 7-bit control characters are the CO
characters. You cannot send 8-bit C1 control characters by using the control
key. but you can use hexidecimal compose sequences to send 8-bit C1 control
characters. For more information. see Chapter 6 of Installing and Using the
VT 330/VIT340 Video Terminal

Table 3-4 Codes Sent by the Top-Row Function Keys

Code Sent
Name on Key VT100,
Legend Strip Number VT300 Mode VT52 Modes
Hold Session (F1)* — —
Local Print (F2)* — _
Set-Up (F3)* — _
Switch Session  (F4)* — _
Break (F5)* — _
F6 F6 CSI 1 7 - —

9/11 31 37 114
F7 F7 CSt 1 8 - —

9/11 311 3/8 7/14

*  F1 through F5 are local function keys that do not send codes.
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Table 3-4 Codes Sent by the Top-Row Function Keys (Cont)

Code Sent

Name on Key VT100,

Legend Strip Number VT300 Mode VT52 Modes

F8 F8 CSI 1 9 - —
9/11 3/1 3/9 17/14

F9 F9 CSI 2 0 - —
9/11 3/2 3/0 17/14

F10 F10 CSI 2 1 - o
9/11 3/2 311 1/14

F11 (ESC) F11 CSI 2 3 - ESC
9/11 3/2 313 1/14 1/11

F12 (BS) F12 CSI 2 4 - BS
9/11 3/2 3/4 1714 0/8

F13 (LF) F13 CSI 2 5 - LF
9/11 3/2 35 17/14 0/10

F14 F14 CS1 2 6 - —
9/11  3/2 3/6 17/14

Help F15 CSI 2 8 - —
9/11 3/2 3/8 17/14

Do F16 CSI 2 9 - —
9/11 3/2  3/9 7/14

F17 F17 CSs1 3 1 - —
9/11 3/3 31 1714

F18 F18 CSI 3 2 - —
9/11 3/3 3/2 7/14

F19 F19 CsSI 3 3 - —
9/11 3/3 3/3 714

F20 F20 CSI 3 4 - o

9/11  3/3 3/4  7/14
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Table 3-5

Control
Character
Mnemonic

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
BS
HT
LF
VT
FF
CR
SO
SI
DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EM
SUB
ESC
FS
GS
RS
UsS
DEL

Code
Table
Position

0/00
0/01
0/02
0/03
0/04
0/05
0/06
0/07
0/08
0/09
0/10
0/11
0/12
0/13
0/14
0/15
1/00
1/01
1/02
1/03
1/04
1/05
1/06
1/07
1/08
1/09
1/10
1/11
1/12
1/13
1/14
1/15
7/16

Keys Used to Send 7-Bit Control Codes

Key Pressed With
Ctrl (All Modes)

2 or space bar

NKXS<CcHLIOTOZZIO RS~ ZIOIBTOW»

Dedicated
Function Key

F12 (BS)*
Tab
F13 (LF)*

Return

F11 (ESC)*

Delete

*  7-bit control codes sent in VT100 and VT52 modes only.
{  7-bit control codes sent only when XON/XOFF support is off.
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SPECIAL CASES

This section describes special functions and modes that affect the keyboard.

Local Editing Mode

When the terminal is in local editing mode, certain keys on the editing and
numeric keypads have local editing functions. Table 3-6 lists the local editing

keys.

See Chapter 9 for details on local editing mode. Chapter 9 of Installing and
Using the VT330/VT340 Video Terminal describes the local editing keys.

Table 3-6

Interactive Mode

Name on Top

of Key of Key or Template
Return ———
Find Home Cursor
Insert Here Insert/Overstrike
Remove CLR PAGE*

Clr Field

Local Editing Mode

Keys Affected By Local Editing Mode

Name on Front

Local Editing
Function

If DECLNM is set, sends a block
of text to the host.

Moves the cursor to the top left
corner of the scrolling region.

Switches between insert and
overstrike modes (Chapter 8).

Erases the characters
on the current page, or erases the
characters in a field.

* To select this function, you press the Shift key and this key.
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Table 3-6

Interactive Mode

Name on Top
of Key

Select

Prev Screen

Next Screen

PF1

PF2

PF3

PF4

Enter

Local Editing Mode

Keys Affected By Local Editing Mode

Name on Front
oz Key or Template

EDIT*

Prev Page

Next Page

Tab |<—*
_>|

Insert Line

Delete Line

Delete Char

(Space)

Transmit

Local Editing
Function

Switches the terminal between
interactive mode and local editing
mode.

Displays the previous page in
page memory on the screen.

Displays the next page in page
memory on the screen.

Tabs to the next
unprotected field or
tab stop.

Shift-Tab tabs to the
previous unprotected
field or tab stop.

Inserts a line of character posi-
tions on the page.

Deletes a line of character posi-
tions from the current page.

Deletes a character from the cur-
rent page.

Inserts a space character or a
comma, depending on the setting
of the Keypad comma feature in
Keyboard Set-Up.

Sends a block of characters to
the host.

* To select this function, you press the Shift key and this key.
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Turning Autorepeat On and Off

The autorepeat feature makes most keys send their character repeatedly when
you hold the key down. You can turn the autorepeat feature on and off by
using the Keyboard Set-Up screen or the DECARM control function (Chapter
11).

The following keys do not repeat: Hold Session, Local Print, Set-Up, Switch
Session, Break, Compose Character, Shift, Return, Lock, and Ctrl. Shifted keys
and keys pressed with Ctrl can repeat. When the terminal is in edit mode, the
editing keys listed in Table 3-6 do not repeat.

Keys that can auto repeat usually start repeating after a delay of 0.5 seconds.
The autorepeat speed depends on the baud rate of the host system and the
type of key. At speeds of 2400 baud or above, all keys repeat 30 times per
second. At lower speeds, the keyboard is divided into three groups.

Group A Main keyboard
Group B Cursor keys and keypad keys
Group C  Top-row function keys and editing keys

The keys in each group repeat at the fixed rate set by the baud rate of the
host, regardless of how many codes the key actually sends.

Host \ Autorepeat Rate (Characters/Second)
Baud Rate GroupA  GroupB  Group C

2400 30 30 30
1200 30 30 24
600 30 20 12
300 30 12 12
150 6 6 6
110 6 6 6
75 6 6 ' 6

In general, the Transmit Rate Limiting feature in the Communications Set-Up
screen does not affect repeat rates. The terminal can send codes at the speed
of 150 characters per second at most baud rates. In local mode, keys repeat at
30 keystrokes per second.

Unlocking the Keyboard

Two conditions can cause the keyboard to lock.

. An application sends a control function to set the keyboard action
mode (KAM), as described in Chapter 11.
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The keyboard input buffer is full,

When the keyboard is locked, all keys except Hold Session, Local Print,
Set-Up, Switch Session, and Break are disabled. Also, the keyboard’s Wait indi-
cator turns on.

Any of the following events can unlock the keyboard.

The output buffer becomes less than full (assuming KAM is not set).

The terminal receives KAM when the output buffer is not full
(Chapter 11).

You select Clear Communications, Reset Session, or Recall Factory

Default Settings from the Set-Up Directory screen. (Entering set-up
unlocks the keyboard. If you do not select one of these functions in
set-up, the keyboard locks again when you leave set-up.)

The terminal performs the power-up self-test (DECTST) or a hard
reset (RIS). See Chapter 13.
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EMULATING VT SERIES TERMINALS

Level 1 (VT100 Mode), 66

Level 3 (VT300 Mode), 66

All Levels, 66

Selecting an Operating Level, 68

Sending C1 Controls to the Host, 69
Select 7-Bit C1 Control Characters (S7C1T), 69
Select 8-Bit C1 Control Characters (S8C1T), 69

National Replacement Character Set Mode, 70

The VT300 terminal can operate like VT200, VT100, and VT52 series termi-
nals. This feature lets you use the VT300 with applications designed for these
terminals. You can select from two possible levels of operation.

Level 1 for VT'100 operation
Level 3 for VT200 and VT300 operation (default)

When you operate the terminal at level 1, you cannot use some VT300 control
functions. Table 4-1 lists the functions you cannot use.

The following paragraphs describe other limits that’apply to each operating
level. The chapter also describes how to select an operating level and how to
send 7-bit or 8-bit C1 controls to the host.

Appendix A describes how to use VT52 mode.

NOTE: Level 8 includes level 2 (VT200 operation). Applications designed for
level 2 will run in level 3.

65



LEVEL 1 (VT100 Mode)
The following limits apply to operating level 1.

The keyboard only sends 7-bit ASCII characters.

The terminal interprets keystrokes that send DEC Supplemental
Graphic or ISO Latin-1 supplemental characters as errors.

The following keys do not operate.

— special-function keys, except F11 (ESC), F12 (BS), and F13 (LF)
— six editing keys
— user-defined keys

Only the ASCII, national replacement (NRC), and DEC Special
Graphic character sets are available.

Soft character sets are not available.
The terminal sets the eighth bit of all received characters to 0.

The terminal sends all C1 control characters as 7-bit escape se-
quences (ESC Fe).

LEVEL 3 (VT300 Mode)

In VT300 mode, you can use all VT300 features. This mode is fully compatible
with Digital’s VT200 series terminals. All keyboard functions are available. You
can use all control functions and device control strings described in this

manual.

ALL LEVELS

You can use the following features at any operating level.

Printer port .

Edit mode (DECEDM) and the keyboard editing functions

Status line (view only). You must be at level 3 to change or enable
the status line.

Session management

User windows
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Table 4-1 Control Functions Ignored in Level 1 (VT100 mode)

Mnemonic

DECCIR
DECCTR
DECDLD
DECRPDE
DECRPM
DECRPSS
DECRQDE
DECRQM
DECRQPSR
DECRQSS
DECRQTSR
DECRSPS
DECRSTS
DECSASD
DECSCA
DECSED
DECSEL
DECSSDT
DECSTR
DECTABSR
DECTSR
DECUDK
DSR

DSR

ECH

ICH

LS2

LS3

LS1R
LS2R
LS3R
S7C1T
S8C1T

Name

Cursor information report
Color table report
Down-line-loadable set
Report displayed extent
Report mode

Report selection or setting
Request displayed extent
Request mode

Request presentation state
Request selection or setting
Request terminal state
Restore presentation state
Restore terminal state
Select active status display
Select character attribute
Selective erase in display
Selective erase in line
Select status display type
Soft terminal reset
Tabulation stop report
Terminal state report
User-defined keys

Locator device port

UDK and keyboard language
Erase character

Insert character

Locking shift 2

Locking shift 3

Locking shift 1 right
Locking shift 2 right
Locking shift 3 right

Send 7-bit C1 controls
Send 8-bit C1 controls
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SELECTING AN OPERATING LEVEL (DECSCL)

You select the terminal’s operating level by using the following select compati-
bility level (DECSCL) control sequences. The factory default is level 3 (VT300
mode, 7-bit controls).

NOTE: When you change the operating level, the terminal performs a soft reset
(DECSTR). See Chapter 13 for details.

Sequence Level Selected

Level 1
CSI 6 1 ” p VT100 mode
9/11 3/6 3/1 2/2 17/0

Level 5*
CSI 6 2 " p VT300 mode, 8-bit controls
9/11 3/6 3/2 2/2 7/0
CSI 6 2 ; 0 ” p VT300 mode, 8-bit controls
9/11 3/6 3/2 3/11 3/0 2/2 7/0
CSI 6 2 ; 2 " p VT300 mode, 8-bit controls
9/11 3/6 3/3 3/11 3/2 2/2 17/0
CSI 6 3 " p VT300 mode, 8-bit controls
9/11 3/6 3/3 2/2 170
CSI 6 3 ; 0 ” p VT300 mode, 8-bit controls
9/11 3/6 3/3 3/11 3/0 2/2 7/0
CSI 6 3 H 2 " p VT300 mode, 8-bit controls
9/11 3/6 3/3 3/11 3/2 2/2 170
CSI 6 2 : 1 " P VT300 mode, 7-bit controls
9/11 3/6 3/2 3/11 3/1 2/2 7/0 (default)
CSI 6 3 ; 1 " p VT300 mode, 7-bit controls

9/11 3/6 3/3 3/11 3/1 2/2 7/0 (default)

* Level 3 includes level 2.
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