
























































































































































































































































































































































































































































Table 7-5. Designating Hard Character Sets

Use Coding
Character Set Designate As: Sequence
ASCII GO (Default) ESC (B
G1 ESC)B
G2 (VT200 Mode only) ESC * B
G3 (VT200 Mode only) ESC +B
DEC Special GO ESC (0
Graphics G1 (Default) ESC)O0
G2 (VT200 Mode only) ESC* 0
G3 (VT200 Mode only) ESC + 0
DEC Supplemental GO ESC (<
(VT200 Mode only) G1 ESC) <
G2 (Default) ESC * <
G3 (Default) ESC + <
U.K. National GO ESC (A
(VT100 Mode only) G1 ESC) A

7.5.2.2 Designating Soft Character Sets — A soft character set may
be designated when the Visual 220 is in the VT200 compatible mode.

NOTES

® Soft character sets are not supported in VT100 or
VT52 modes.

* Before a soft character set can be designated, it
must be down-line loaded into the Visual 220 font
buffer (see Down-Line Loading Characters).

® A second soft character set may be designated
when a second soft character set option has been
installed.

The soft set(s) may be designated to replace or be used in addition
to hard character sets.

Soft character sets may be designated using the escape sequences
in Table 7-6.
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Table 7-6. Designating Soft Character Sets

Escape Sequence*

Designate As:

ESC ( RCS name GO
ESC ) RCS name G1
ESC * RCS name G2
ESC + RCS name G3

*An RCS name is a variable that specifies the soft character set. An
RCS name must be previously assigned to any soft character set
that is to be down-line loaded.

The RCS name specifies the desired soft character set and has the
following syntax:

RCS name
IF

Description
RCS name syntax

An RCS name can contain from zero to two inter-
mediate values (l) and one final value (F). The
intermediate values are in the range of SP to /
(column 2 in the code table). Final values are in the
range of 0 to ~ (column 3 through column 7 exclud-
ing DEL in the code table).

21,567 RCS names can be generated according to
the above scheme.

Examples of RCS names are as follows:

Defines the character set as an unregistered soft set.
This value is the recommended default value for

Defines the character set to be ASCII.
Defines the character set to be DEC special

SP @
user-defined sets.
B
0
graphics.
%$V

Defines the character set to be % $ V. This is cur-
rently an unregistered set.
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NOTE

If the RCS name is that of an existing character set
(ASCII [B], Special Graphics [0] or Supplemental
[<1), the existing character set is replaced only until
the terminal is reset or the soft character set is
renamed.

7.5.3 Invoking Character Sets

Once a character set has been designated, it is placed in the working
set of character sets. It can then be mapped into the desired GL or
GR region of the code table. Character sets can be “lock shifted” or
“single shifted” into the code table.

7.5.3.1 Using Locking Shifts to Invoke Character Sets — Locking
shifts imply that the character set is shifted into the code table and
locked there. A lock-shifted set remains active until it is temporarily
displaced by a single shift or permanently replaced by another lock-
shift. Other conditions that may result in replacement of lock-shifted
sets include:

® Hard reset or soft reset (see Section 8.4.2.12)
® Changing terminal emulation (see Section 8.4.2.16)

Character sets may be lock-shifted into the code table by using the
coding sequences shown in Table 7-7.
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Table 7-7. Invoking Character Sets Using Locking Shifts

Control Name

Mnemonic  Meaning Coding Function

LSO Lock Shift GO Sl Map set GO into GL
(Default setting)

LS1 Lock Shift G1 SO Map set G1 into GL.

LS2* Lock Shift G2 ESC n Map set G2 into GL.

This sequence may
cause software com-
patibility problems.

LS3* Lock Shift G3 ESCo Map set G3 into GL.
This sequence may
cause software com-
patibility problems.

LS1R* Lock Shift G1, ESC ~ Map set G1 into GR.
Right This sequence may

cause software com-
patibility problems.

LS2R* Lock Shift G2, ESC } Map set GO into GR.
Right

LS3R* Lock Shift G3, ESC | Map set GO into GR.
Right

*Used in VT200 compatible modes only.

7.5.3.2 Using Single Shifts to Invoke Character Sets — Single shifts
imply that the desired character set is temporarily shifted into the
code table. A single shifted set remains active only for the next sin-
gle graphic character. After the single shifted character has been
processed, the previous character set is returned to its original
region in the code table.

7-20 Code Tables and Character Sets



Character sets may be single-shifted into the code table using eight-
bit control codes (SS2 and SS3). These codes can be expressed as
escape sequences when coding for a seven-bit environment.

Table 7-8 shows the coding sequences for both environments.

Table 7-8. Invoking Character Sets Using Single Shifts

Coding Sequence
8-Bit 7-Bit Function

SS2 ESC N Map G2 into GL for the next graphic character.
SS3 ESC O Map G3 into GL for the next graphic character.

7.6 DESIGNING A CHARACTER SET

A VT200 compatible mode allows users to design a Redefinable
Character Set (RCS) containing up to 94 characters. Once created,
these characters can be down-line loaded into the terminal’s font
buffer using a device control string (DCS).

NOTE

These characters are not loaded into the terminal’s
non-volatile RAM and are lost when the terminal
power is shut off.

RCS characters must be designed to fit within an RCS cell. An RCS
cell is larger than a normal character cell as shown in Figure 7-6.
Additionally, RCS characters can be designed for either of two RCS
cell sizes. They are:

® 10 scan-lines (10-scan) high RCS cell that is DEC-compatible.
This is the default value for the RCS cell size.

® 12-scan RCS cell (Visual enhancement).

Both RCS cell sizes (and the corresponding ‘normal character’ cell
sizes) are shown in Figure 7-6. Notice that 10-scan RCS cells are
created from 12-scan RCS cells by blanking (turning off) the top two
scan lines.
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DEC-COMPATIBLE

(DEFAULT) ENHANCED
CELL SIZES CELL SIZES
] ]
., [ = B N o I = I = B = s |
" ’{ - - - - - - - - 0O OO0 0D o0 o oo
0 0000 OO0 O 00D OO0 0 0O 0
0 000D OO0 o Qg 00 0O 00O o0 o o
000 000 0o 0O 0 0D 0 O O o
0 0o oo o oo DO OO0 0o oo
RCS CELL 0O 0 0 0 0 0 04 00O 0D O 0O 0 0 o 12
SIZES 00O 0 00 0 O 0 00D o oo oo
o a a =] s} o a} a s} a o o o o a o
o o o [s] o s} o o a a o o o o a s}
0 0000000 0 00 o0 oo o o
0 00O GO0 o oo 00 00O O0 O O 0
7] ]
{ - - - - - - - o a =] s} a a o
S 00O 0D o0 o0 o0 o
0 OO0 0O 0 o o 0 00 o o oo
0000 o oo 0O 0O o0 o0 o o0
000 o0 o o0 o 00O o0 o o0 o o
0000 0 o0 o [ = S R I = = s
NORMAL [ = T = I« B = B « Y o 10 000D o o0 o 0 12
CELL S|ZES o a w] a s} o o o o a} o =] o a
a [u] s} o o o a a a o o o o a
0000 0 oo 0 0o o o oo
000D o0 0 QO 0 00 oo o o
U OO0 0 o0 oo 0 0o oo oo o

*10-SCAN CELLS ARE CREATED BY BLANKING
THE TOP TWO LINES OF 12-SCAN CELLS

Figure 7-6. RCS Cell Sizes and Normal Cell Sizes

NOTE

The cell height to width ratio shown in Figure 7-6 is
reduced for clarity. The vertical distance between
pixels is actually about twice the horizontal distance.

7.6.1 Character Design Examples

Two examples illustrate how to design a typical character for 10-scan
and 12-scan RCS cells. The examples (for a typical letter ‘W’) are
shown side-by side to highlight any differences.

Characters are created by designating certain picture elements
(pixels) in the RCS cell to be on or off. Pixels that are defined
outside the RCS cell are ignored. If pixels in column 8 are
designated as on, the next two pixels to the right become active (on)
also. This effect (called “dot extension”) is used primarily for line
drawing.

7-22 Code Tables and Character Sets



1. Design the character as it would appear in the RCS cell.
Figure 7-7 shows a typical design for the letter ‘W.’

NOTE
Any pixel that is on is “stretched” to the right until it

overlaps the adjacent pixel. This effect (shown
below) produces characters that appear more solid

and unified.

8TH COLUMN USED 8TH COLUMN USED
ONLY FOR DOT ONLY FOR DOT
EXTENSION EXTENSION

o~ - - - - - 0oo oo D Qo

- - - o _/ D 0 0 0 O l:m/

DO 0 0 0 0O m=D =0 0O 0O 0O 0O =D

D 0 0 0 O =D @0 0O 0O 0 0O mED

| samu} s} o] o [u} | s} 0o O o [s] o | smma}

| samu] o o a a | s=mu} | s=ma} a o a [s] D

=0 0 D0 0O &£ O 0O =D 0 ED

O E 0 &0 EOD DO E0 €D &1

™0 0 0 EmoD w0 0O 0 E—w-D

=0 0 0 0 O =D D0 0 0 0O 0O =D

0o oo oo o oo 0 oo oo oo o

o a 0D oo oo 0o oD o o o0 oo

WHEN DISPLAYED, THIS

ROW OF ALTERNATING ON
DEC-COMPATIBLE  AND OFF PIXELS APPEARS ENHANCED RCS CELL

RCS CELL AS A SOLID HORIZONTAL
LINE

0 — ILLUSTRATES THE EFFECT OF A STRETCHED PIXEL OVERLAPPING THE
ADJACENT PIXEL

Figure 7-7. Typical RCS Character in RCS Cells

2. Divide and annotate the cell as shown in Figure 7-8. This
scheme provides the basis for naming individual pixels in the
RCS cell.

The upper columns are made up of eight, six-pixel columns.
Each pixel has an assigned bit position with the top pixel
corresponding with the least significant bit. The bottom pixel
corresponds with the most significant bit.
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The lower columns are made up of eight, four-pixel columns
(six-pixel columns for 12-scan characters). The top pixel
corresponds with the least significant bit. The bottom pixel
corresponds with the most significant bit.

Note that the rightmost column (column 8) is used for dot
extension and need not be programmed if dot extension is not
desired.

UPPER

COLUMNS
UPPER b4
COLUMNS b5

LOWER
LOWER b3 COLUMNS

COLUMNS b4

goomOo0O0QoOoooogrs
O00oOmMO000000|®
Oo0oO0oomOoOOooOoo0)»
O000Om0O000000fw
O00OmOO00o0O00CcOoo|o
OO0OeEEEEERERQO~
00000000o0o0o00|®

OoooOomeOOO0OO) 1w
goooomeOoOcoOof | »
gooomeocoooof 1o
ooomOoO0OoOooal | o
OCO0OeeEERERBEE | ~

c00NEERENN I -

sjooomooogooal o~
oooolocoooog) | ®
o
S
CJsisl B R N NN NN EujEs

N

13 14 12 14

DEC-COMPATIBLE ENHANCED RCS CELL
RCS CELL

o
o
S
w
o
o

Figure 7-8. RCS Cells Divided Into Annotated Pixel Columns

3. Represent each column value by a character from the ASCII

code table. Use Figure 7-9 for 10-pixel high cells and
Figure 7-10 for 12-pixel high cells. The characters must be
between ? and ~ (position 63 and 126 in the ASCII code table).

a. Convert each binary column code to its decimal value.

b. Add the offset (63) to the decimal value to determine each
corresponding character position in the ASCII code table.

For example, column 1 of Figure 7-9 is decoded as follows:
® All pixels on = 111111, = 6310 (decimal column value)
® 634 t 634 (offset) = 1264 (position in code table)

® Position 126 contains a ~ character
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Thus the example letter ‘W’ is represented by the following:

® ~7_0O_7~/A@???@A (for 10-scan RCS cells). The
slash (/) advances pixel interpretation from the upper RCS
columns to the lower RCS columns.

7
USED FOR
DOT EXTENSION
ONLY
SAME AS COLUMN 1
SAME AS COLUMN 2

SAME AS COLUMN 3
010000, = 1610; 1610 + 6319 = 7939 = O
100000, = 324 3210 * 631 = 9519 = _
s 111111, = 63,0; 6310 + 631 = 12619 = ~

pooooo|N
B00000|w
OmcO00CO|»
s00o0Oog|o

cooooo|o
oooooo|o

a

9 10 11 12 13 16
b0 [m u o o o o
bl |m 8] u] s} u} u]
b2 | O o 8] u] [s] o
b3 |0 s} o [a} o a]

14 15
! USED FOR
DOT EXTENSION
ONLY
SAME AS COLUMN 9
SAME AS COLUMN 10

SAME AS COLUMN 11
SAME AS COLUMN 11

Figure 7-9. Converting 10-Scan Pixel-Bit Patterns to ASCII Code

Code Tables and Character Sets 7-25



USED FOR
DOT EXTENSION
ONLY

ooocoogag| N
oooooo| w
00oo0oo0o| »
oobpoocal o
oooooo| o
oooooo| o

SAME AS COLUMN 1
SAME AS COLUMN 2
SAME AS COLUMN 2
SAME AS COLUMN 2
> 111111, = 63,(; 634 + 634y =1264 = {

10 11 12 13 14 15 16

a] = [] o a] o

D [] o . 8] o

[ o o o = [a]

[a) o o o o o

o 0 a] D 0 o USED FOR

[m] a u] o o a DOT EXTENSION

ONLY

SAME AS COLUMN 9
SAME AS COLUMN 10
SAME AS COLUMN 11
0001002 = 410; 410 + 6310 = 6710 =C
»0011112 = 1510, 1510 + 6310 = 7810 =N

Figure 7-10. Converting 12-Scan Pixel-Bit Patterns to ASCII Code

7.6.2 Compensating for DEC-Compatible RCS Characters

The DEC VT220 terminal has Redefinable Character Set (RCS) cells
that are 10 scan lines (scans) high. The Visual 220 RCS cell size is
12-scans high (refer to Figures 7-6 and 7-7).

The Visual 220 terminal compensates for this difference by shifting
DEC-compatible characters down two scan lines within the RCS cell
and blanking the top two scan lines.
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7.7 DOWN-LINE LOADING CHARACTERS

RCS characters and other soft characters can be down-line loaded
into the Visual 220 font buffer. The font buffer has a capacity of 94
characters.

NOTE

1.60 seconds are typically required to down-line load
94 characters (at 9600 baud).

The following device control string (DCS) may be used for down-line
loading soft characters:
DCS Pfn;Pcn;Pe;Pccs;Pw;Pt { RCS name Bp1;Bp2;Bp3;...Bpn ST

Character groupings in the soft character down-line load DCS are
described in Table 7-9.

Table 7-9. Down-Line Load DCS Description

DCS Characters Description

DCS Introduces a device control string.
DCS is an eight-bit control character
that can also be expressed as ESC P
when coding for a seven-bit
environment.

Pfn;Pcn;Pe;Pccs;Pw;Pt A parameter substring.
The parameter values are discussed
in Table 7-10.

Identifies the end of the parameter
substring and specifies a down-line
load sequence.

Code Tables and Character Sets 7-27



Table 7-9. Down-Line Load DCS Description (Contd.)

DCS Characters

Description

RCS name

Bp1;Bp2;Bp3; . . . Bpn

ST

Defines the name for the soft
character set. The RCS name is
also used in the escape sequence
for designating a soft character set
(see Section 7.5.2.2).

Character bit patterns for individual
RCS characters. Each character bit
pattern is separated by a semicolon
(;). Up to 94 bit patterns may be
included in the DCS.

String Terminator. ST is an eight-bit
control character that can be
expressed as ESC \ when coding for
seven-bit environments.

Table 7-10 names and describes the parameters for an RCS down-

line load sequence.

Table 7-10. Down-Line Load Sequence Parameter Values

Parameters Name Description
Pfn Buffer Specifies the RCs font buffer to be
Number used. Legal values and their defini-

tions are:

Oor1
2

Use standard font buffer.
Use optional font buffer.
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Table 7-10. Down-Line Load Sequence Parameter Values (Contd.)

Parameters Name

Description

Pcn Starting
Character
Number

Pe Erase
Control

Pccs Character
Cell
Size

Specifies the position in the ASCII
code table (and the font buffer)
where the first character is to be
loaded. 1 specifies position 33 (! in
the ASCII table. 94 specifies posi-
tion 126 (~ in the ASCII table.
Default = ! in the ASCII table.

Specifies which characters in the
font buffer are erased before new
characters are loaded. Legal values
and their definitions are as follows:

0 = erase all characters in the font
buffer.

1 = erase those characters that are
being reloaded.

2 = erase all characters in all font
buffers (standard and
optional).

Specifies the expected limit of the
RCS cell size. Legal values and their
definitions are as follows:

0 = Device default (7x10)
1 = (not used)

2 =5x10
3 =6x10
4 =7x10
5 = (not used)
6 = 5x12
7 =6x12
8 =7x12
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Table 7-10. Down-Line Load Sequence Parameter Values (Contd.)

Parameters Name Description
Pw* Width Specifies the display width attribute
as follows:

0 = Device default (80 columns)
1 =80 column
2 =132 column

Pt* Text/ Specifies whether software treats the
Full Cell font as a text font or a full cell font.
Legal values and their definitions are
as follows:

0 = Device default (text)
1= Text
2 = Full cell (not used)

Text fonts typically cannot address
all pixels individually within a cell.
Full cell fonts can individually
address all pixels in a cell.

*These parameters are defined for future use. Currently they have
no effect.

7.7.1 Down-Line Load Example

The following example describes how to down-line load a typical
RCS (Redefinable Character Set). The first letter of this RCS is the
letter W that is used in the previous example for designing a charac-
ter set.

Table 7-11 describes various parts of the down-line load sequence
used in the above example.
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Table 7-11. Down-Line Load Example Description

Characters Description
DCS Introduces the string
1;1:1 Three parameters define the following:

® Selects the standard RCS font buffer.

® Specifies the first character as position 33 in
the ASCII code table.

® Erases those characters that are to be loaded.

Note that the parameters Pccs, Pw, and PT are
not specified. They default to 0 values.

{ Signals the end of the parameter characters and
specifies a down-line load sequence.

%$V Names the soft character set to be loaded. This
RCS name is also used when designating a soft
character set.

1?27?27} Specifies the pixel positions for the upper
columns of the first RCS character.

/ Advances the display to the lower columns of
the RCS character.

NCA@ACN Specifies the pixel positions for the lower
columns of the first RCS character.

; Signals the end of the first RCS character.
ST Signals the end of the DCS.

7.7.2 Clearing a Down-Line Loaded Character Set

Down-line loaded character sets may be cleared by the following
down-line load device control strings:
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Control String: Effect:
DCS 1;1,0 { SP @ ST

DCS 2;1;,0 { SP @ ST
DCS 1;1;2 { SP @ ST

Clear font buffer #1
Clear optional font buffer #2
Clear all font buffers

Other ways to clear a down-line loaded character set include:

® Turning off or resetting the terminal.
® Performing Set-Up Recall or Default functions.
® Performing a hard terminal reset (using ESC ¢ sequences).

7-32 Code Tables and Character Sets



CHAPTER 8
TERMINAL CONTROL CODES

8.1 OVERVIEW

This chapter provides information required for programming the
Visual 220 terminal. Information in this section is divided into the
following three topics

® Operating mode differences. This information helps the pro-
grammer to optimize the terminal’s capabilities.

® Codes transmitted by the various keys. These descriptions help
the programmer to access the necessary codes for
programming.

e Effects of received codes. These descriptions help the pro-
grammer to fully control all of the terminal’s resources.

8.2 OPERATING MODE DESCRIPTIONS

This section describes the four operating modes of the Visual 220
terminal. The mode descriptions assume a compatible communica-
tions and host application environment.

There are differences among the operating modes of the Visual 220
that place certain restrictions on some coding sequences. That is,
some coding sequences are not supported in every terminal operat-
ing mode. These differences are noted within the code descriptions
for those coding sequences that are affected.

8.2.1 VT200 Mode (7-bit Controls)

This mode converts 8-bit control codes to the equivalent 7-bit escape
sequences before they are sent to the host. Received codes are
treated as 8-bit codes. This mode is intended for use in a 7-bit
environment. Many VT100-compatible applications operate correctly
in this mode.
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8.2.2 VT200 Mode (8-bit Controls)

This mode sends and receives 8-bit ANS| codes and utilizes the full
range of Visual 220 features. This mode is intended for use in an
8-bit environment.

8.2.3 VT100 Mode

This mode is selected for compatibility with applications and envi-
ronments intended for use with VT100 terminals. In this mode, the
terminal expects and processes 7-bit ANSI codes and certain private
functions. The 8th bit of 8-bit codes is ignored.

8.2.4 VT52 Mode

VT52 mode is selected to execute private (non-ANSI) functions only.
This mode is used for VT52-compatible applications.

8.2.5 Mode Differences

Some differences between the VT100 and VT200 modes of operation
are described in Table 8-1.

Table 8-1. VT100 and VT200 Mode Differences

Area
Affected VT200 Mode VT100 Mode

Keyboard Full keyboard capabilities.  VT100 keys only. Func-
tion keys F11, F12 and
F13 send ESC, BS and
LF respectively.

Other keys do nothing.
Received The 8th bit is significant. The 8th bit is ignored

Codes (set to zero).

Character All Visual 220 character ASCII, Special Graphics

Sets sets (except U.K.) are and U.K. only.
available.

C1 Control Transmitted as 8-bit codes Transmitted as 7-bit
Codes if 8-bit mode is selected. escape sequences.
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8.3 TRANSMITTED CODES

This section describes the codes generated by the Visual 220 key-
board. The code descriptions assume that The DEC™ Multinational

Character Set is mapped into the 8-bit code table as described in
Chapter 7.

NOTE

Some codes may be generated internally as a
response to codes received from a host system.
These codes are described in Section 8.4.

The Visual 220 keyboard shown in Figure 8-1 includes 106 keys that
are divided into four groups of keys. The groups are:

Main keypad
Editing/Cursor keypad
Numeric/Application keypad
Top-row function keys

— TION KEYS iy

Is:::., """" e ]

l_l_l_l_l_J LIT I -]
N R S P T
IILI“IIIIIJLIIQJ =)o

BLT Plrlll ] L] * T F

“ TFFEFFFFITIT T |Ef0E)

L = ¢ )

MAIN KEYPAD EDITING/ NUMERIC/
CURSOR  APPLICATION
KEYPAD KEYPAD

Figure 8-1. Visual 220 (North American) Keyboard
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8.3.1 Main Keypad

The main keypad includes standard keys and special action keys.
Both types of keys are described below.

8.3.1.1 Standard Keys — Standard keys generate codes for alpha-
numeric characters, punctuation marks and other symbols. These
keys may be used alone or in combination with special action keys
(such as Shift or Ctrl). The character generated depends on several
variables including:

® The character set currently in use,

® Whether Typewriter or Data Processing mode is selected is
Set-Up.

8.3.1.2 Special Action Keys — The main keypad special action keys
generate control codes that perform special functions when used
alone or in combination with other keys. Table 8-2 describes the
function of these keys.

Table 8-2. Main Keypad Special Action Key Functions

Key Function

Cirl This key does not transmit a code. If
depressed in combination with another key it
transmits control codes to the system. Con-
trol codes direct the system to perform pre-
defined operations (see Section 8.3.5).

Shifft This key does not transmit a code. However,
when depressed with another alpha-numeric
key it causes the generation of the upper case
of that letter or the alternate character (if any)
printed on that keycap. There are two of
these keys for operator convenience.
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Table 8-2. Main Keypad Special Action Key Functions (Contd.)

Key

Function

Loclk

Talo

Return

X3 (delete)
Space

Compose Character

This key alternately locks or unlocks the
alpha characters. When locked, the codes are
upper case letters. |f Caps Lock is selected,
only the alphabetic keys are affected. If Shift
Lock is selected, the alpha keys generate only
uppercase codes and the numeric/symbol
keys generate codes for the alternate (upper)
character printed on the keycap.

This key transmits a horizontal tab code (HT)
that moves the cursor to the next tab stop.

This key transmits a Carriage Return code. If
New Line is enabled this key transmits a
Carriage Return and a Linefeed code.

Pressing the {XJ key generates a DEL
character.

Depressing the Space causes a space code to
be transmitted.

The Compose Characier key is used to create
characters that do not exist as standard keys
on the selected keyboard. (Chapter 2 pro-
vides information on the uses of this key.)
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Vil

8.3.2 Editing Keypad

The Editing Keypad contains editing keys and cursor control keys.
Editing keys are used by the application program to edit data already
entered on the display. The codes generated by the editing keys are
shown in Table 8-3.

Table 8-3. Editing Key Codes *

Key Code Generated
Find csi1”
Insert Here csl2”
Remove CSI3 "~
Select CSi 4"~
Prev. Screen CSsl5”~
Next Screen CSl6 "~

* The editing keys do not generate
codes in VT100 or VT52 modes.

Cursor control keys move the cursor. When they are pressed, differ-
ent codes are generated depending on whether the terminal is in
ANSI or VT52 mode. Additionally, codes may differ depending on
whether the cursor key mode is set for “normal” (ANSI) cursor con-
trol sequences or “application” control sequences.

Cursor key codes generated when the terminal is in ANSI mode are

listed in Table 8-4. Cursor key codes generated when the terminal is
in VT52 mode are listed in Table 8-5.
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Table 8-4. Cursor Key Codes (ANSI Mode *)

Cursor Key Mode

Key Normal Application
Cursor Up CSI A SS3 A
Cursor Down CSi B SS3 B
Cursor Right CSIC SS3C
Cursor Left CSID SS3 D
Cursor Home CSIH SS3 H

* ANSI mode applies to VT100 and VT200 com-
patible modes only.

Table 8-5. Cursor Key Codes (VT52 Mode *)

Cursor Key Mode

Key Normal Application
Cursor Up ESC A ESC A
Cursor Down ESC B ESC B
Cursor Right ESCC ESC C
Cursor Left ESC D ESC D
Cursor Home ESCH ESC H

* VT52 mode is not ANSI compatible.

8.3.3 Numeric/Application Keypad

Codes generated by the numeric/application keypad may differ
depending on whether the terminal is in ANSI or VT52 mode. Addi-
tionally, codes may differ depending on whether the numeric/appli-
cation keypad mode is set to generate “numeric” or “application”
control sequences. All of the codes are listed in Table 8-6.
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Table 8-6. Numeric/Application Keypad Codes

ANSI MODE* VT52 MODE
Numeric/Application Mode Numeric/Application Mode
Key Numeric Application Numeric Application
0 0 SS3 p 0 ESC ?p
1 1 SS3 q 1 ESC ?q
2 2 SS3r 2 ESC?r
3 3 SS3's 3 ESC ?s
4 4 SS3t 4 ESC ? t
5 5 SS3u 5 ESC ?u
6 6 SS3v 6 ESC ?v
7 7 SS3w 7 ESC?w
8 8 SS3 x 8 ESC ? x
9 9 SS3y 9 ESC?y
SS3 8 , ESC ?
— — SS3 m — ESC?m
SS3 n . ESC ? n
+t ENTER CR or SS3 M CR or ESC?M
CR LF CR LF
1 PF1 SS3 P SS3 P ESC P ESC P
11 PF2 SS3 Q SS3 Q ESC Q ESC Q
1 PF3 SS3 R SS3 R ESCR ESCR
11 PF4 SS3 S SS3 S ESC S ESC S

* ANSI mode applies to VT100 and VT200 modes only.

T The Enter key transmits a carriage return (CR) or a carriage
return and linefeed (CR LF), depending on the New Line setting.

11 PF1 through PF4 can have functions assigned to them by the
application program.
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8.3.4 Top-Row Function Keys

The twenty top-row function keys include local function keys (F1
through F5) and programmable function keys (F6 through F20).

8.3.4.1 Local Function Keys — Local function keys F1 to F5 of the
top-row function keys have local functions and do not transmit codes
to a host computer. These keys are described in Table 8-7.

Table 8-7. Local Function Key (F1 - F5) Functions

Key Function(s)

F1 — Hold Sereen  Pressing this key freezes the screen and pre-
vents any new characters from being displayed
(the Hold Screen LED illuminates). Pressing
the key again returns the screen to normal
operation.

Pressing Hold Screen does not send an XOFF
code to the host system. However, if the host is
sending data, the terminal transmits an XOFF
code when the selected XOFF point is reached.

F2 — Print Screen If the printer is available, pressing the Print
Screen key sends the screen data to the printer.
The amount of data sent depends on the print
extent selected (Print Full Page/Scroll Region)
from the printer Set-Up menu. Pressing
Control-Print Screen toggles Normal/Auto-Print
mode from the printer Set-Up menu.

F3 — Set-up Pressing the Set-up Key causes the terminal to
enter or exit Set-up mode.

F4 — Data/Talk This key is active only if EIA modem controls
have been selected and jumpers W2, W3, W4
and W6 are installed on the system board (see
Table 2-2).
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Table 8-7. Local Function Key (F1 - F5) Functions (Contd.)

Key Function(s)
F5 — Brealk Depressing the Break key alone causes the

terminal to transmit a break signal if break is
enabled from the Keyboard Set-up menu (the
transmit data line [TXD] is held low.)

Depressing Shiftt and Break simultaneously
causes the terminal to turn off Data Terminal
Ready (DTR) and Request To Send (RTS). The
Transmit Data Line (TXD) is held low. After
0.22 seconds, the terminal tests the condition of
Data Set Ready (DSR). When DSR turns off (or
after 1.8 seconds), the disconnect is complete.

Depressing Cfrl and Brealk simultaneously
causes the answerback message to be trans-
mitted (the answerback message is controlled
from the Keyboard Set-Up menu).

8.3.4.2 Programmable Function Keys — Each of the top-row pro-
grammable function keys (F6 through F20) may have up to three
separate functions depending on the condition of the Shift and Cirl
keys.

When the Shift key is shifted (held down), the function keys F6
through F20 are assigned host-programmable messages for applica-
tion purposes. When the Cirl key is held down, alternate host-
programmable messages are assigned. Details of how to program
these keys are provided in Section 8.4.2.18.

When the Shift key is unshifted, the top-row function keys F6
through F20 (including F'ELP and DO) of the top-row function keys
have functions that are described in Table 8-8.

8-10 Terminal Control Codes



Table 8-8. Programmable Function Key (F6 - F20) Descriptions

Function Key Codes Generated
Number (Name) VT200 Mode VT100/VT52 Mode
F6 CsI17~ -—-
F7 Csl 18~ ---
F8 CsI19~ ---
F9 CSl 20~ ---
F10 CSl 21~ ---
* F11 (ESC) CSsl 23"~ ESC (Escape)
* F12 (BS) CSl 24~ BS (Backspace)
* F13 (LF) CSl 25~ LF (Linefeed)
F14 CSl 26 ~ ---
F15 (HELP) CSl1 28~ -—-
F16 (DO) CSl 29~ -
F17 CSI 31~ ---
F18 Csl 32~ ---
F19 CSI33 "~ ---
F20 CSI 34"~ -- -

* The name in parentheses is applicable only in VT100 or VT52
modes.

8.3.5 Generating C0 Control Codes

CO control codes (7-bit codes) can be generated using Ctrl key
sequences (Ctrl key sequences are created by holding down the Cirl
key and pressing other specified keys). Table 8-9 provides the
sequences used to generate CO control codes.
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8.3.6 Generating C1 Control Codes

C1 (8-bit) control codes can be generated using 7-bit code extension
techniques. In general, any C1 code can be expressed by sending
the CO code ESC followed by a second ASCII character that is 64
(decimal) less that that of the C1 character. For example, the C1
characters IND, CSI and SS2 can be expressed as follows:

Code Extension

C1 Character Equivalent
IND ESC D
Csli ESC |
SS3 ESC O

Table 8-9. Keystroke Sequences for Generating CO Control Codes

CO0 Control Key pressed with Dedicated Function Key
Code Mnemonic Ctrl (All Modes) or Special Action Key

NUL 2 or space
SOH
STX
ETX
EOT

INQ
ACK
BEL
BS
HT

LF
VT
FF
CR
SO

F12 (BS) *
Tab

F13 (LF) ~

—IOoMmMm OO o>

Return

Z2ZZ M X«
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Table 8-9. Keystroke Sequences

for Generating CO Control Codes (Contd.)

CO0 Control
Code Mnemonic

Key pressed with
Ctrl (All Modes)

Dedicated Function Key
or Special Action Key

sl

DLE

DC1 (XOFF)
DC2

DC3 (XON)

DC4
NAK
SYN
ETB
CAN

EM
SuUB
ESC
FS
GS

RS
us
DEL

3or| F11 (ESC) *

8 X3

* Pertains to VT100- and VT52-compatible modes only.

T If XON/OFF flow control is enabled, these keys (pressed in combi-
nation with the Cirl key) do not generate codes. Instead, these key-
stroke combinations toggle the Hold Screen state.
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8.4 RECEIVED CODES

This section describes how the Visual 220 responds to the various
control codes received from an application or a host system.

NOTE

The code descriptions assume that The DEC™ Multi-
national character set is mapped into the 8-bit code
table as described in Chapter 7.

Control codes are used in programs to determine how the terminal
handles data from an application or a host system. Control codes
can determine such things as:

® setting the operating mode of the terminal.

® setting specified tab stops.

® moving the cursor to predefined points on the display.
® changing character sets.

All control codes can be expressed as single-byte or multi-byte
codes. Single-byte codes (CO and C1 codes) generate a limited
number of control functions. Multi-byte codes, however, can per-
form many more functions due to the variety of combinations possi-
ble. The multi-byte codes are divided into three categories:

® Escape Sequences
® Control Sequences
® Device Control Strings

Escape sequences are made up of one or more 7-bit codes (repre-
sented by ASCII characters) that are preceded by the code for the
CO character “ESC.”

An example of an escape sequence is ESC [ 2 J. This sequence
causes the entire display to be erased (the cursor does not move).
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Control sequences are made up of one or more 7-bit codes (repre-
sented by ASCII characters) that are preceded by the code for the
C1 character “CSI.” Note that CSI can also be expressed as the
escape sequence ESC [ (refer to Section 8.3.6).

NOTE

CSI may be used whenever possible to gain process-
ing speed.

An example of a control sequence is CSI K. This sequence causes
the line to the right of the cursor to be erased (including the char-
acter in the cursor position). The cursor does not move. The equiv-
alent escape sequence for this control sequence is ESC [ K.

Device control strings are used to down-line load character set, pro-
gram function keys F6 through F20 and to program the time-of-day
clock.

A device control string is made up of an opening delimiter a data
stream and a closing delimiter and has the following format:

DCS Control String Data ST

DCS (C1 code 90 hex) is the opening delimiter that can also be
described as the escape sequence ESC P. ST (string terminator) is
the closing delimiter. ST can also be expressed as the escape
sequence ESC \.

8.4.1 CO0 and C1 Control Characters

This section describes how the Visual 220 responds to C0 and C1
Control Characters that are received from the application or host
system. Not all control characters have an effect on the Visual 220.
Table 8-10 describes the allowable CO Control Codes.
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Table 8-10. CO Control Code Functions

Code Hex Value  Terminal’'s Response

NUL 00 Ignored when received.

ENQ 05 Initiates Answerback message.

BEL 07 Rings bell if Warning Bell is enabled.

BS 08 Moves cursor one position to the left. No

action occurs if cursor is at left margin.

HT 09 Moves cursor to next tab stop, or to end of
line if no more tab stops.

LF 0A Moves cursor down one line or to the left
margin depending on the setting of new line
mode. Causes a scroll if the cursor is at the
bottom line of the scroll region. Also causes
printing of current line if auto print is

enabled.
VT 0B Same as LF.
FF 0oC Same as LF.
CR 0D Moves cursor to first column of current line

(this action is not affected by the setting of
the New Line mode).

SO OE Invokes G1 character set into GL.

Si OF Invokes GO character set into GL.

DCA1 11 XON code.

DC3 13 XOFF code.

CAN 18 If received during an escape or control

sequence, cancels the sequence. No error
character is displayed.

8-16 Terminal Control Codes



Table 8-10. CO Control Code Functions (Contd.)

Code Hex Value Terminal’s Response

SUB 1A Same as CAN, except causes a reverse ques-
tion mark (§) to be displayed.

ESC 1B Initiates control sequence.

DEL 7F Ignored. Should not be used as a filler.

The C1 control characters require 8-bit codes and are recognized
only when the terminal is in 8-bit compatible mode. Table 8-11
describes the terminal’s response to C1 control characters. Equiv-
alent 7-bit escape sequences are provided for coding in a 7-bit
environment.
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Table 8-11. C1 Control Code Functions

Code Hex 7-Bit Code Terminal’s
Name Value Equivalent Response

IND 84 ESC D Moves cursor down one line in the
same column. [f cursor is at bottom
margin, initiates scroll up.

NEL 85 ESCE Moves cursor to first column of next
line. Initiates scroll up if cursor is at
bottom margin.

HTS 88 ESCH Sets a horizontal tab at the cursor
position.
RI 8D ESC M Moves cursor up one line in the same

column. If cursor is at top margin,
initiates scroll down.

SS2 8E ESC N Invokes G2 character set into GL for
next character only.
SS3 8F ESC O Invokes G3 character set into GL for

next character only.

DCS 90 ESC P Recognizes opening delimiter of
Device Control String.

CSlI 9B ESC [ Recognizes opening delimiter of
extended escape sequences.

ST 9C ESC \ Recognizes closing delimiter of Device
Control String.
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8.4.2 Control Sequences Recognized in ANSI (X3.64) Mode

This section describes those control sequences recognized by the
Visual 220 that conform to the basic format specified by ANSI X3.64.
Example (spaces are for clarity only):

ESC[Ps/Pn X or CSIPs/PnX

Certain control sequences that are not actually specified in the X3.64
standard are noted. The following conventions are used to identify
non-ANSI (X3.64) control sequences:

® Non-ANSI DEC sequences are marked “(private).”

® Sequences that are not present in the DEC VT220 are marked
"[VISUAL].” These sequences are enhancements to the
DEC VT220.

8.4.2.1 Mode Set and Reset Control Sequences — Control
sequences allow the host to set (and reset) terminal parameters. The
parameters that are menu-selectable (in Set-Up) can be saved in
non-volatile memory.

NOTE

Certain parameters can be “locked” by using Set-Up
mode. Features that are locked cannot be changed
by the host.

This section identifies control sequences and parameter values

required to set and reset various Visual 220 operating modes. The
following sequences are only valid in ANSI mode.
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SET MODE COMMAND CSIPs;Ps;..Psh

The Set Mode command is the control sequence used to change
Visual 220 operating modes or parameters.

Ps represents a single mode value. A Set Mode control sequence can
contain up to 16 different mode values. The modes and values are
provided in Table 8-12.

An example of a Set Mode sequence is CSI1 12 ;7 ; 8 h. This
sequence configures the terminal for local echo.

RESET MODE COMMAND CSIPs;Ps;..Ps¢

The Reset Mode command is the control sequence used to reset
ANSI and non-ANSI modes. The various modes are described in
Table 8-12.

Table 8-12 describes the set/reset modes available in the Visual 220.
The modes that include the question mark (?) as part of the selected
parameters are private modes that enhance the operation of the
Visual 220.

NOTE

If a question mark (?) is used, it must be the first
character in the parameter string. All subsequent
parameters in the sequence are affected by the ques-
tion mark.
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Table 8-12. Set/Reset Mode Ps Values and Definitions

Ps
Mode Name Value

Function

Keyboard Action 2

Control
Representation 3
Mode [VISUAL]

Insertion- 4
Replacement

When set, this command locks the
keyboard. When reset, this command
unlocks the keyboard.

When set, this command causes all
characters, including control charac-
ters to be displayed on the screen.
Control characters are represented by
the underlined capital letter corre-
sponding to their position while other
characters are displayed with normal
attributes. Setting this mode prevents
any control sequences from being
acted upon except for the code to
reset control representation mode.

When reset, control characters are
only acted upon, not displayed.

The terminal displays received charac-
ters at the cursor position. This mode
determines how the terminal adds
characters to the screen. When set,
insert mode displays the character and
moves previously displayed characters
to the right. Characters never wrap
past the end of the line.

When reset, replace mode adds char-
acters by replacing the character at
the cursor position.
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Table 8-12. Set/Reset Mode Ps Values and Definitions (Contd.)

Ps
Mode Name Value Function
Send/Receive 12 When set, no local echo of transmitted
Mode data occurs.
When reset, this mode causes the
transmitted data to be echoed back to
the terminal display.
Linefeed / 20 When set, this mode causes the Return

New Line Mode

Cursor Key Mode 7?1
(private)

key to generate the CR (carriage
return) and LF (line feed) codes.

When reset, the return key generates a
CR code only. LF is generated by the
Line Feed key.

When set, this mode causes the cursor
positioning keys to generate special
escape sequences.

When reset, the cursor position keys
transmit their normal ANSI mode
sequences.

Cursor

Key Set Reset
UP SS3 A CSI A
DOWN SS3 B CSI B
LEFT SS3 C CSi C
RIGHT SS3 D CSI D
HOME SS3 H CSIH
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Table 8-12. Set/Reset Mode Ps Values and Definitions (Contd.)

Mode Name

PS
Value

Function

VT52/ANSI Mode
(private)

80/132 Column
(private)

Scrolling Mode
(private)

Reverse Video
(private)

?2

?3

?4

?75

The set mode sequence is not applica-
ble for VT52/ANSI Mode. Use ESC <.

When reset, this mode causes the ter-
minal to respond to DEC VT52 mode
control sequences.

When set, this mode configures the
terminal for 132 column display width.

When reset, the terminal is configured
for 80 column display width.

When set, the terminal goes into
smooth scrolling mode.

When reset, the terminal goes into step
scrolling mode.

When set, this mode causes the screen
to form characters with dark dots on a
light background.

When reset, the screen forms charac-
ters with light dots on a dark
background.
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Table 8-12. Set/Reset Mode Ps Values and Definitions (Contd.)

Mode Name

PS
Value

Function

Origin Mode
(private)

Autowrap Mode
(private)

Autorepeat Mode
(private)

Text Cursor
Enable (private)

?76

77

?8

?25

When set, this mode causes line and
column numbers to be dependent on
the selected scrolling region and home
in the scrolling region. The cursor
moves to the new home position after
the mode changes.

When reset, line and column numbers
are independent of the selected scrol-
ling region.

When set, this mode causes the cursor
to automatically advance to the first
position of the next line when charac-
ters are entered after the last column
position is reached.

When reset, the cursor does not move
(wrap) to the next line. This function
does not affect Tab, however. Tab
never moves the cursor to the next
line.

When set, this mode causes most keys
to be autorepeating.

When reset, no keys autorepeat.

When set, this mode causes the text
cursor to be visible.

When reset, the text cursor is not
displayed.
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8.4.2.2 Define Scrolling Region — This (private) command selects
the portion of the terminal screen to be used for displaying data.

SCROLLING REGION COMMAND CSI r1; r2 r (private)

The scrolling region command is used to set the top and bottom
lines of the screen scrolling region where “r1” defines the first line of
scrolling region and “r2” defines the last line of the scrolling region.
The minimum number of scrolling lines are two. The default values
are 1 for r1 and 24 for r2. The following examples illustrate the
effect of various scrolling region commands.

Command Lines Included in

Examples Scrolling Region
ESC|[r 1-24
ESC[10; 20 r 10 - 20
ESC[10Tr 10 - 24
ESC[;20r 1-20

Once the scrolling region is defined, the cursor positioning com-
mands may move the cursor into but not out of the scrolling region.
The only exception to this rule is when Origin Mode is reset and the
Absolute Cursor Addressing commands are used. After this com-
mand is executed, the cursor moves to the home position, as defined
by Origin Mode.

8.4.2.3 Cursor Control Commands — The Visual 220 provides a wide
variety of cursor motions to insure that the operator can position the
cursor most efficiently. The default value of all cursor movement
commands is one.

The cursor positioning commands described in this section may
cause a varying action depending on two factors: The defined scroll-
ing region and the current state of the Origin mode. Once the scrol-
ling region is defined, incremental cursor positioning commands,
(Up, Down, Right, Left) can position the cursor anywhere within the
scrolling region, but cannot position the cursor outside of the scroll-
ing region. The Absolute Cursor Positioning command remains
unaffected by the screen scrolling region unless the Origin Mode is
set.
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CURSOR UP CSIPnA

This command moves the cursor up Pn lines. Pn can be 1 to 255.
The cursor cannot move past the top margin.

CURSOR DOWN CsiPnB

This command moves the cursor down Pn lines. Pn can be 1 to 255.
The cursor cannot move past the bottom margin.

CURSOR RIGHT CSIPnC

This command moves the cursor right Pn characters. Pn can be 1 to
255. The cursor cannot move past right margin.

CURSOR LEFT CSIPnD

This command moves the cursor left Pn characters. Pn can be 1 to
255. The cursor cannot move past the left margin.

ABSOLUTE CURSOR POSITIONING CSlr;cH
CSlr;cf

Either of the absolute cursor positioning commands may be used to
position the cursor anywhere on the terminal screen between lines
(rows) 1 and 24 for the line count and between columns 1 and 80 (or
1 and 132) for the character count. The default values are 1. The
line (row) count is specified by r and the column count by c.

If an attempt is made to position the cursor past the screen bound-
aries, the cursor moves to the screen boundary. If r or ¢ are not
selected or selected as 0, the cursor moves to the first line or
column, respectively.

CURSOR INDEX ESCD

This command causes the cursor to move down one line in the
scrolling region. If the cursor moves to the maximum boundary of
the scrolling region the terminal scrolls up one line.

8-26 Terminal Control Codes



CURSOR REVERSE INDEX ESC M

This command causes the cursor to.move up one line in the scrolling
region. If the cursor moves to the minimum boundary of the scroll-
ing region the terminal scrolls down one line.

NEXT LINE ESCE

This sequence causes the cursor to move to the beginning of the
next line. If the cursor is positioned on the bottom line of the screen
or the bottom of the screen scrolling region, the contents of the
scrolling screen or scrolling region scrolls up one line.

SAVE CURSOR ESC 7 (private)

This (private) sequence causes the cursor position, character set,
origin mode selection and graphic rendition to be saved in memory.
If the terminal power is shut off or a reset occurs, these values are
lost.

RESTORE CURSOR ESC 8 (private)

This sequence causes restoration of the previously saved cursor
position, character set, origin mode selection and graphic rendition.

8.4.2.4 Erasure Commands — A wide variety of erasing commands
permits characters to be removed from the screen without affecting
other characters. Characters are lost when they are erased.

Terminal Control Codes 8-27



ERASE IN PAGE CSIPsJ

This command erases some or all the data on a page depending on
the value of Ps (Ps values are described below).

Ps Value

0 (default)

ERASE IN LINE

Action
Erase from cursor to end of page, including cursor
position.

Erase from beginning of screen to cursor, including
cursor position.

Erase page, all lines changed to single width. Cursor
does not move.

CSI Ps K

This command erases some or all the data on a line according to the
Ps value (Ps values are described below).

Ps Value

0 (default)

Action
Erase from cursor to end of line, including cursor
position

Erase from start of line to cursor, including cursor
position.

Erase line
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SELECTIVE ERASE IN PAGE CSI?PsJ

This (VT200 mode only) command erases some or all erasable data
on a page, depending on the value of Ps (Ps values are described
below). Erasable characters are those whose logical attribute is set
to “erasable” (see Section 8.4.2.10).

Ps Value Action

0 or none Erase all “erasable” characters from and including
the cursor to the end of the screen

1 Erases all “erasable” characters from the beginning
of the screen to and including the cursor.

2 Erases all “erasable” characters in the entire display.

SELECTIVE ERASE IN LINE CSI?PsK

This (VT200 mode only) command erases some or all erasable data
on a line, depending on the value of Ps (Ps values are described
below). Erasable characters are those whose logical attribute is set
to “erasable” (see Section 8.4.2.10).

PS Value Action

0 or none Erases all “erasable” characters from the cursor to
the end of the line. '

1 Erases all “erasable” characters from the beginning
of the line up to and including the cursor position.

2 Erases all “erasable” characters on the line.

ERASE CHARACTER CSI Pn X

This (VT200 mode only) command erases characters at the cursor
position and the next Pn-1 characters.
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8.4.2.5 Tabbing Commands — Tabbing commands permit setting
and clearing of tab stops.

TABS CLEAR CSIPsg

This command clears one or more tabs stops depending on the value
of Ps (Ps values are described below).

Ps Value Action

0 (default) Clears tab at current column

3 Clears all tab stops

SET TAB ESCH

This command sets a Tab Stop at the current cursor position.

8.4.2.6 Screen Alignment — The screen alignment command is typi-
cally used by field maintenance personnel.

SCREEN ALIGNMENT COMMAND ESC # 8

The screen alignment command fills the screen with upper case E’s
and may be used to focus and align the terminal display.

8.4.2.7 Character Set Selection (private) — The character set selec-
tion commands allow for remote selection of various hard (ROM-
based) or soft (down-line loadable) character sets.

To use any character set, it first must be designated as GO, G1, G2
or G3. Once designated, the set can be invoked into GL (graphics
left) or GR (graphics right) at any time. A detailed discussion of this
procedure is provided in Chapter 7.
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® Designating Hard Character Sets

Hard (ROM-based) character sets include U.S., U.K., ASCII
Graphics and Supplemental Graphics (these character sets are
described in Chapter 7). These character sets may be desig-
nated as GO, G1, G2 or G3 using the sequences provided in

Table 8-13.

Table 8-13. Designating Hard Character Sets

Use Coding
Character Set Designate As: Sequence
ASCII GO (Default) ESC (B
G1 ESC ) B
G2 (VT 200 Mode only) ESC * B
G3 (VT 200 Mode only) ESC + B
DEC Supplemental GO ESC (<
(VT200 Mode Only) G1 ESC ) <
G2 ESC * <
G3 ESC + <
U.K. National GO ESC (A
(VT100 Mode Only) G1 ESC ) A
DEC Special GO ESC (0
Graphics G1 ESC )0
G2 (VT 200 Mode only) ESC * 0
G3 (VT 200 Mode only) ESC +0

® Designating “Soft” Character Sets

A soft (down-line loadable) character set can be designated as
GO, G1, G2 or G3 after it has been down-line loaded into the

soft font buffer.

NOTE

The device control string for down-line loading
characters is described in Section 8.4.2.19. Addi-
tional information on this procedure is contained in

Chapter 7.
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A soft character set may be designated using the following
escape sequences:

To Designate as: Use Sequence:

GO ESC ( RCS name
G1 ESC ) RCS name
G2 ESC * RCS name
G3 ESC + RCS name

® Invoking Character Sets Using Lock Shifts

Once a character set has been designated, it can be invoked
onto GL or GR using “lock shifts.” These sequences cause a
character set to remain active until:

a) it is replaced by another lock-shifted character set, or

b) it is temporarily displaced by a single-shifted character set,
or

c) the terminal is powered off.

Function: Use Sequence:
Invoke GO into GL Sl

Invoke G1 into GL SO

Invoke G1 into GR ESC ~

Invoke G2 into GL ESC n

Invoke G2 into GR ESC }

Invoke G3 into GL ESC o

Invoke G3 into GR ESC :
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® Invoke Character Sets Using Single Shifts

Once a character set has been designated, it can be invoked
into GL or GR using “single shifts.” These sequences cause a
character set to remain active for the next single graphics char-
acter only. After that character has been processed, the set that
was displaced is returned to its previous position.

Function Use Sequence
Invoke G2 into GL for the next ESC N
graphic character.

Invoke G3 into GL for the next ESC O

graphic ¢character.

8.4.2.8 Report Commands and Responses — The commands in this
section allows the host to ask the terminal various questions about
its status. The terminal typically responds by returning a specified
sequence.

PRIMARY TERMINAL CSlc
Csloc
ESC z

This command allows the host to ask the terminal to identify itself. A
terminal’s typical response is shown below.

Terminal’s Response Meaning

CS1?762;1;2;6;7; 8c | am a service class 2 (VT200
family) terminal (62) with 132
columns (1), printer port (2),
selective erase (6), RCS
characters (7) and pro-
grammed function keys (8).
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TERMINAL CONDITION

CSI5n

This command allows the host to ask the terminal’'s condition. The

terminal’s response is shown below.

Terminal’s Response

CSIOn
CSI3n

READ CURSOR LOCATION

Meaning

| have no malfunction.
| have a malfunction.

CSi6n

This command allows the host to find out where the terminal’s cursor
is located. The terminal’s response is shown below.

Terminal’s Response

CSlr;cRh,

SECONDARY TERMINAL ID

Meaning

“r’ is the row (line) number
and “c” is the column
number. No parameters or
parameters of 0 indicate the
cursor is at the home
position.

CSl>c
CSI>0c¢

This command asks what type of terminal it is, what the firmware
version is, and what hardware options you have installed.

Terminal’s Response

CSI > Pt; Pv; Po c
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Parameters Values Definitions

Pt 1 Visual 220 terminal
2 Visual 240/241 terminal
Pv Decimal version number
(X10). Example; Version
3.2=32
Po 0 No options
USER DEFINED KEY LOCK CSl ? 25n

This sequence asks the terminal whether the user defined function
keys are locked or unlocked. The terminal response may be either
of the following:

CSI?720n User defined keys are unlocked
CSl?21n User defined keys are locked

8.4.2.9 Video Attributes — Characters may be displayed on the ter-
minal in any combination of the following attributes: Bold, Under-
line, Blank, Blink and Reverse Video.
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VIDEO ATTRIBUTE COMMAND CSIPs;..Psm

This command turns on any or all video attributes. The video attrib-
utes are cumulative. When an attribute or combination of attributes
is turned on, all subsequently displayed characters remain affected
until the attribute (or attributes) is turned off.

Table 8-14 provides the sequences for setting individual attributes.

Table 8-14. Video Attribute Control Sequences

Attribute Ps Code Control Sequence
Normal 0 (default) CSIm

Bold 1 CSI1m ;
Blank 2 CSI 2 m [VISUAL]
Underline 4 CSl4m

Blink 5 CSI5m

Reverse 7 CSI7m

Display Normal Intensity 22 ESC [ 22m
Display Not Underlined 24 ESC[24m
Display not Blinking 25 ESC [ 25 m
Display Positive Image 27 ESC[27Tm

8.4.2.10 Logical Attributes — Characters may be assigned an “eras-
able” or “non-erasable” logical attribute.
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SELECT LOGICAL ATTRIBUTES CSIPs“q

Characters entered on the display may be selected as “erasable” or
“non-erasable” using this command. Characters selected as “non-
erasable cannot be erased using selective erase control sequences.
Once the logical attribute is set, all subsequent characters entered on
the display are affected. The video attributes are not affected by this
command.

Selectable parameter (Ps) values are shown below.

Ps Effect

0 All logical attributes off

1 Designate characters as non-erasable
2 Designate characters as erasable

8.4.2.11 Character Size Commands (Private) — Characters may be
formed on the screen in three different sizes: single height-single
width, double height-double width, or single height-double width.
When using double size characters, the number of characters per
line is halved.

This section describes the various character size commands.

SINGLE HEIGHT - SINGLE WIDTH LINE ESC#5

This command causes the characters in the line marked by the cur-
sor to be single height-single width.

SINGLE HEIGHT - DOUBLE WIDTH LINE ESC #6

This command causes the characters in the line marked by the cur-
sor to be single height-double width.

If the line was previously single height-single width, any characters
in the right half of the display are lost. The cursor remains under the
same character position, unless its character (column) position is
lost, in which case the cursor is moved to the right margin.
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DOUBLE HEIGHT - DOUBLE WIDTH LINE (TOP HALF)  ESC # 3
DOUBLE HEIGHT - DOUBLE WIDTH LINE
(BOTTOM HALF) ESC # 4

These two commands are used as a pair, on adjacent lines to form
double height-double width characters. The same character must be
sent to the same column of both lines to form each character. If the
line was previously single-height single-width, all characters from the
middle of the line to the end of the line are lost. The cursor remains
in the same character position unless the character position is lost, in
which case the cursor is moved to the right margin.

8.4.2.12 Reset Commands — This section describes hard and soft
reset commands. Data not stored in NVR (non-volatile RAM) is lost
when these commands are used.

HARD RESET ESCc

This command causes the terminal to reset, and has the same effect
as powering-down then powering-up the terminal. All set-up
parameters are replaced by their NVR values, or power-up default
values if NVR values do not exist.

In addition, this command:

performs a communications line disconnect.
clears user-defined keys (except non-volatile keys).
clears all down-line loaded character sets.
clears the display.
returns the cursor to the home position.
sets the video attributes to normal.
- resets the selective erase attribute.
sets all character sets to the default.

SOFT RESET Csl!p

The Soft Terminal reset sequence sets the terminal to the power-up
default status listed in Table 8-15.
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Table 8-15. Soft Terminal Reset Status

Terminal Parameter Status
Text Cursor On*
Insert/Replace Replace
Origin Mode Absolute
Autowrap Off*
Keyboard Action Unlocked
Keypad Mode Numeric
Cursor Key Mode Normal
Top Margin 1
Bottom Margin 24
Character Sets:

GO, G1, GL ASCII

G2, G3, GR DEC Supplemental Character Set

Video Character Attributes
Selective Erase Attributes
Restore Cursor State

Cursor Position
Character Sets
Selective Erase Attribute
Video Attributes
Origin Mode
Character Shift
(GO to GL, G2 to GR,
no shifts)

Normal

Normal (erasable)

Home

VT200 defaults

Off

Normal

Absolute

Power Up Defaults

* Ignores the “saved” value in the terminal’s non-volatile memory.
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8.4.2.13 Numeric/Application Keypad Commands — The commands
in this section invoke a special set of codes for the Numeric/
Application Keypad. These codes may be used by an application to
perform specialized functions.

ENTER APPLICATION KEYPAD MODE ESC =

This sequence causes the terminal to enter Application Keypad
mode. When entered, this mode causes keys on the numeric keypad
to transmit special escape sequences as opposed to their regular
codes. These codes are as follows:

Application

Key Keypad Code
0 SS3 p

1 S83 q

2 SS3r

3 SS3s

4 SS3t

5 SS3u

6 SS3v

7 SS3 w

8 SS3 x

9 SS3y

- (minus) SS3 m

, (comma) SS3 ¢

. (period) SS3 n
ENTER SS3 M

PF1 SS3 P

PF2 SS3 Q

PF3 SS3 R

PF4 SS3 S

EXIT APPLICATION KEYPAD MODE ESC >

This sequence causes the terminal to exit Application Keypad mode.
The Numeric/Application keypad keys resume their numeric code
functions.

8-40 Terminal Control Codes



8.4.2.14 Editing Commands — The following commands allow the
host to delete characters or lines and insert lines.

INSERT LINE CSIPnlL

This command insert Pn lines (where Pn can vary from 1 to 255)
starting at the line with the cursor. Lines displayed below the cursor
move down. Lines moved past the bottom margin are lost. This
sequence is ignored when the cursor is outside the scrolling region.

DELETE LINE CSIPnM

This command deletes Pn lines (where Pn can vary between 1 and
255) starting at the line with the cursor. As lines are deleted, lines
below the cursor move up. Lines added to bottom of screen have
spaces with same character attributes as last line moved up. This
sequence is ignored when the cursor is outside the scrolling region.

INSERT CHARACTER CSIPn @

This (VT200 mode only) command inserts Pn blank characters at the
cursor position, with the character attributes set to normal.

DELETE CHARACTER CSIPnP

Deletes Pn characters starting with the character at the cursor posi-
tion. When a character is deleted , all characters to the right of the
cursor move left. This creates a space character at the right margin
with the character attributes set to normal.
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8.4.2.15 Terminal Testing — The terminal or host can invoke various
tests or combinations of tests. These tests are typically performed
by field maintenance personnel. The following control sequence
causes the test(s) to be run (Ps values are described below):

RUN TEST(S) CSl 4; Ps; Ps; ...; Ps y
Ps
Value Effect
0 Test 1, 2, 3, and 6.
1 Power-up self test.
2 EIA port data loopback test. *
3 Printer loopback test. *
4 Not used.
5 Not used.
6 EIA port modem control line loopback test. *
7 20 MA loopback test. *
8 Not used.
9 Repeat selected tests until failure or power off.

* Loopback tests require loopback connectors (see Appendix F).

8.4.2.16 Select Compatibility Levels — The terminal may be set to a
particular emulation mode for compatibility with host software.

There are two emulation modes: VT200 and VT100 (VT52 is a subset
of VT100 mode).

SELECT EMULATION MODE CSIPs1;Ps2;“p

This command selects the emulation mode (Ps1) and the control
codes for the terminal. The parameter values (Ps1 and Ps2) are
defined in Table 8-16.
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Table 8-16. Parameter Values to Select Emulation Mode

Parameter
Parameter Value Definition
Ps1 61 Places the terminal in VT100 mode.
62 Places the terminal in VT200 mode.
Ps2 0 Selects 8 bit controls (8-bit controls
can be transmitted to the host appli-
cation software).

1 Selects 7 bit controls (7-bit controls
can be transmitted to the host appli-
cation software).

2 Selects 8 bit controls.

NOTE

VT200 Modes selected using this control sequence
may be altered by also using the sequences to select
7- or 8-bit control codes. These codes are described

in Section 8.4.2.17.

8.4.2.17 Selecting 7/8 Bit Control Code Transmission — This section
describes commands that may be used to determine whether 8-bit
control codes or their equivalent 7-bit extensions are sent to the host

application.

SELECT 7-BIT CONTROLS

ESCspF

Causes all C1 codes returned to the application program to be con-
verted to their equivalent 7-bit extensions.
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SELECT 8-BIT CONTROLS ESCsp G

Causes the terminal to return C1 codes to the application without
converting them to their equivalent 7-bit extensions.

8.4.2.18 Programming Top-Row Function Keys — Each top-row
function key (F6 through F20) can be programmed with two different
values. Programmed values are assigned to key numbers that cor-
respond to function keys pressed in combination with special action
keys Shift or Cirl.

The function keys can be programmed using the following device
control string:

DCS Pc; Pl | ky1/st1; ky2/st2;...kyn/stn ST

String parameters (Pc and Pl) and their effects are described in
Table 8-17. Key numbers (kyn) are identified in Table 8-18.

String data (stn) is made up of hexidecimal numbers that correspond
to the code table position (hex) of the desired character. Stn data
cannot exceed 256 bytes for any single key number. A maximum of
1024 bytes may be shared among all function keys.

Table 8-17. Function Key Control String Parameter Effects

Parameter Value Effect
Pc (Clear) 0 or none Clear all keys before loading new
values.
1 Load new values, clear old only where
defined.
PI (Lock) 0 or none Lock the keys against future
redefinition
1 Do not lock the keys against future

redefinition *

* A Pl value of 1 does not “unlock” locked keys.
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Table 8-18 identifies the key numbers for Function keys that are
pressed in combination with the Shift or Cirl keys.

Table 8-18. Top-Row Function Key Numbers

Key Number
Function When Pressed in
Key Combination With:

Shift Ctrl
F6 17 37
F7 18 38
F8 19 39
F9 20 40
F10 21 41
F11 23 43
F12 24 44
F13 25 45
F14 26 46
HELP 28 48
DO 29 49
F17 31 51
F18 32 52
F19 33 53
F20 34 54

The following example illustrates a device control string that pro-
grams function key Fi2 (pressed with Cirl) with the escape sequence
ESC[2J.

DCS 1;1|44/1B 5B 32 4A
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8.4.2.19 Down-line Loading Characters — RCS (Redefinable Charac-
ter Set) characters and other soft characters can be down-line
loaded into the Visual 220 font buffer. The font buffer has a capacity
of 94 characters.

NOTE

Soft character set selection is described in detail in
Chapter 7 of this manual.

The following device control string (DCS) may be used for down-line
loading soft characters:

DCS Pfn;Pcn;Pe;Pccs;Pw;Pt { RCS name Bp1;Bp2;Bp3;...Bp’n ST

String variables are described in Table 8-19. The parameter sub-
string (Pfn;Pcn;Pe;Pccs;Pw;Pt) is further defined in Table 8-20.
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Table 8-19. Soft Character Down-Line Load DCS Description

DCS Characters Description

DCS Introduces a device control string. DCS
is an eight-bit control character that can
also be expressed as ESC P when cod-
ing for a seven-bit environment.

Pfn;Pcn;Pe;Pccs;Pw;Pt A parameter substring. The parameter
values are discussed in Table 8-20.

{ Identifies the end of the parameter sub-
string and specifies a down-line load
sequence.

RCS name Defines the name for the soft character

set. The RCS name is also used in the
escape sequence for designating a soft
character set.

Bp1;Bp2;Bp3;...Bpn Character bit patterns for individual RCS
characters. Each character bit pattern is
separated by a semicolomn (;). Up to 94
bit patterns may be included in the DCS.
Bit patterns are fully described in
Chapter 7.

ST String Terminator. ST is an eight-bit
control character that can be expressed
as ESC \ when coding for seven-bit
environments.

Table 8-20 names and describes the parameters in the parameter
substring for the RCS down-line load DCS.
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Table 8-20. Parameter Values for a Down-Line Load Sequence

Parameters Name Description
Pfn Font Specifies the RCS font buffer to be
Number used. The Visual 220 has only one
RCS font buffer. Legal values are 0
and 1.
Pcn Starting Specifies the position in the ASCII
Character code table (and the font buffer)
Number where the first character is to be
loaded. 1 specifies position 33 (! in
the ASCII table). 94 specifies posi-
tion 126 (~ in the ASCII table).
Pe Erase Specifies which characters in the
Control font buffer are erased before new
characters are loaded. Legal values
and their definitions are as follows:
0 = erase all characters in the font
buffer.
1 = erase the characters that are
being reloaded.
2 = erase all characters in all font
buffers.
Pccs Character Defines the expected limit of the
Cell RCS cell size. Legal values and their
Size definitions are as follows:

0 = Device default (7x10)

1 = (not used) 5 = (not used)
2 =5x10 6 = 5x12
3 =6x10 7 = 6x12
4 =7x10 8 = 7x12
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Table 8-20. Parameter Values for a Down-Line Load Sequence

(Contd.)

Parameters Name Description

Pw Width Specifies the display width attribute
as follows:
0 = Device default (80 columns)
1 =80 column
2 =132 column

Pt Text/ Specifies whether software treats the

Full Cell font as a text font or a full cell font.

Legal values and their definitions are
as follows:

0 = Device default (text)
1= Text
2 = Full cell (not used)

Text fonts typically cannot address
all pixels individually within a cell.
Full cell fonts can individually
address all pixels in a cell.

8.4.2.20 Clearing a Down-Line Loaded Character Set — Down-line
loaded character sets may be cleared by the following down-line
load device control strings:

Control String: Effect:

DCS 1;1,0 { SP @ ST Clear font buffer #1

DCS 2;1,0 { SP @ ST Clear optional font buffer #2
DCS 1;1;2 { SP @ ST Clear all font buffers
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8.4.2.21 Printer Control Sequences — The Visual 220 terminal pro-
vides a variety of commands to enhance terminal/printer
performance.

PRINT PAGE CSliorCsSIO0i

XOFF code is sent to host to suspend transmission. Contents of
screen or scrolling region are transmitted to printer with CR/LF
codes or only CR (depending on New Line selection from the
General Set-Up menu) after each line. XON code sent to host to
resume transmission once the Print Page function is complete.

If print extent is reset, only the scrolling region is sent to the printer.
If print extent is set, the entire screen is transmitted.

If print termination character is set to FF (from the Printer Set-Up
menu), a FF character is appended to the end of the transmission.

PRINT CURSOR LINE Csi?1i

XOFF code is sent to the host to suspend transmission. Contents of
cursor line are transmitted to printer with CR/LF codes or only CR
(depending on New Line/No New Line Mode selection) after line.
XON code sent to host to resume transmission once the Print Line
function is complete.

PRINT LINE “P” CSI?1;Pi[VISUAL]

XOFF code is sent to the host to suspend transmission. Contents of
line “P” transmitted to printer with CR/LF codes or only CR
(depending on New Line/No New Line Mode selection) after line.
XON code is sent to the host to resume transmission once the Print
Line function complete.

Line P is in decimal notation between the limits of 1 and 24.
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PRINT LINES “P” THROUGH “Q” CSI?1;P; Qi[VISUAL]

XOFF code is sent to the host to suspend transmission. Contents of
lines “P” through “Q” are transmitted to printer with CR/LF or only
CR (depending on New Line/No New Line Mode selection) after
each line. XON code is sent to the host to resume transmission
once the Print function complete.

Line P and Q are both in decimal notation between the limits of 1
and 24. This command works independently of the print extent set-
ting.

ENTER PRINTER CONTROLLER MODE CsISi

Data sent from host is passed through the terminal to the printer.
XOFF code is sent to host in response to printer busy. XON code
sent to host in response to printer not busy.

EXIT PRINTER CONTROLLER MODE Csl4i

The terminal exits printer controller mode, and automatically
appends the CAN or DEL code (as dictated by the CANCEL
SELECT feature). If the PRINTER TYPE feature is on, no code is
appended.

ENTER COPY MODE CSI?7i

The terminal enters copy mode. Data sent from host is passed
through the terminal to the printer. The data is also displayed on
the terminal screen. XOFF code is sent to host in response to
printer busy. XON code sent to host in response to printer not busy.

EXIT COPY MODE CSsl?6i

The terminal exits copy mode.
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ENTER AUTO PRINT MODE CSI?5i

On receipt of LF code, XOFF code is sent to the host. Contents of
line are transmitted to printer with CR/LF or only CR (depending on
New Line/No New Line Mode selection) after the line. XON code
sent to the host after the line is transmitted.

EXIT AUTO PRINT MODE Csi?4i

The terminal exits Auto Print mode.

PRINTER STATUS REPORT CSI?15n

This command allows the host to initiate a test of the printer status.
When the terminal receives this command it checks the status of the
printer's DTR line and responds in the following manner:

Terminal

Response Meaning

CSI?13n The printer is not connected.
This is detected by verifying that printer DTR has
not been on since the terminal was turned on.

CSI?11n The printer is connected but not ready to print.
This is detected by verifying that printer DTR has
been on at some time since the terminal was
turned on but is not on at present.

CSI?10n The printer is connected and ready to print.
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8.4.2.22 Printer Set and Reset Modes —This section defines modes
that may be used to control a printer that is connected to the Visual
220 terminal. The parameters that are menu selectable (in Set-Up)
can be saved in non-volatile memory.

NOTE

More information on Set and Reset Mode Commands
may be found in Section 8.4.2.1.

SET MODE CSIPs;Ps;..Psh

This command is used to set certain terminal operating parameters.
The Ps (selectable parameter) values are described in Table 8-21.
Additional Ps values may be found in Table 8-12.

RESET MODE CSIPs;Ps;..Ps¢

This command is used to reset certain terminal operating parame-
ters. The Ps (selectable parameter) values are described in
Table 8-21. Additional Ps values may be found in Table 8-12.
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Table 8-21. Printer Set/Reset Mode Parameter Value Definitions

Mode Name Ps Value Set/Reset Definitions
Printer Form ? 18 (private) When set, this mode selects
Feed form feed (FF) as the print ter-

mination character. The termi-
nal transmits this character to
the printer after each print
screen.

When reset, no print termination
character is selected.

Printer ? 19 (private) When set, the terminal prints
Extent the full screen after receiving a
print screen command.

"When reset, the terminal only
prints the scrolling region after
receiving a print screen
command.

8.4.2.23 Programming the Time-of-Day Clock — A device control
string (DCS) may be used to program the time of day clock in the
Visual 220 terminal. The DCS has the following form:

DCS 1; Ps ~ hh: mm:ss ST
Selectable parameter (Ps) values are described as follows:
Ps Value Effect

0 Use value selected in Set-Up
1 Set to a.m. (Standard)

2 Set to p.m. (Standard)

3 Use Military (24 hour) time

The following examples illustrate the effects of typical device control
strings used to set the time-of-day clock:

DCs Effect
DCS 1;1 " 10:23: 00 ST 10:23 am
DCS 1;3 " 23:10 ST 23:10
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8.4.3 Control Sequences Recognized in VT52 Mode
This section describes those control sequences that are recognized
in VT52 mode.

NOTE

These codes may have an unpredictable effect if
used when the terminal is in ANSI mode.

8.4.3.1 Terminal Control Sequences — The following control
sequences are used to control the terminal when it is in VT52 mode.

MOVE CURSOR UP ESC A

This sequence causes the cursor to move up one line. If the cursor
is positioned on the top line no action occurs.

MOVE CURSOR DOWN ESC B

This sequence causes the cursor to move down one line. If the cur-
sor is positioned on the bottom line no action occurs.

MOVE CURSOR RIGHT ESCC

This sequence causes the cursor to move right one position. If the
cursor is positioned on the last column of a line no action occurs.

MOVE CURSOR LEFT ESCD

This sequence causes the cursor to move left one position. If the
cursor is positioned in the first column of a line no action occurs.

ENTER GRAPHICS MODE ESCF

This sequence causes the terminal to enter Graphics mode. When
graphics mode is entered, all received lower-case ASCII codes (octal
137-172) and the ASCII codes for {|,} and ~ (octal 173-176) are dis-
played as graphic characters.
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EXIT GRAPHICS MODE ESC G

This sequence causes the terminal to exit graphics mode.

CURSOR HOME ESCH

This sequence causes the cursor to move to the home position
(upper left-hand corner of the screen).

REVERSE LINE FEED ESC |

This sequence causes the cursor to move up one line. If the cursor
is positioned on the top line, the contents of the screen scroll down
one line.

ERASE TO END OF SCREEN ESCJ

This sequence causes erasure of all data from the cursor position to
the end of the screen, including cursor position.

ERASE TO END OF LINE ESC K

This sequence causes erasure of all data from the cursor position to
the end of the line.

CURSOR ADDRESSING ESCYrc

This sequence is used for positioning the cursor on an absolute
basis. The next two codes following this sequence are to be inter-
preted as the new line and column positions respectively. Line and
column numbers are ASCII characters whose codes are their octal
value plus octal 37.

IDENTIFY ESC z

This sequence requests the terminal to verify that it is a VT52 and is
switched on and ready for commmunication. If this is the case, the
terminal responds with the VT200 identification sequence (see Sec-
tion 8.4.2.8).
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ENTER APPLICATION KEYPAD MODE ESC =

This sequence causes the terminal to enter Application Keypad
mode. When entered, this mode causes keys on the numeric keypad
to transmit special escape sequences as opposed to their regular
codes. These codes are as follows:

Application

Key Keypad Codes

0 ESC ?p

1 ESC ? q

2 ESC ?r

3 ESC ?s

4 ESC ? t

5 ESC ?u

6 ESC ? v

7 ESC ?w

8 ESC ? x

9 ESC?y

- (minus) ESC 7?7 m

, (comma) ESC ? ¢

. (period) ESC ? n

ENTER ESC? M

PF1 ESC P

PF2 ESC Q

PF3 ESCR

PF4 ESC S
EXIT APPLICATION KEYPAD MODE ESC >

This sequence causes the terminal to exit Application Keypad mode.

ENTER ANSI MODE ESC <

This sequence causes the terminal to enter ANSI mode.

8.4.3.2 Printer Control Sequences — The Visual 220 terminal pro-
vides commands to control terminal/printer performance when it is in
VT52 mode.
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PRINT PAGE ESC ]

XOFF code is sent to the host to suspend transmission. Contents of
the screen are transmitted to the printer with CR/LF codes or only
CR (depending on the New Line/No New Line Mode selection) after
each line. XON code is sent to the host to resume transmission
once the Print Page function is complete.

PRINT LINE Esc V

XOFF code is sent to the host to suspend transmission. Contents of
the cursor line are transmitted to the printer with CR/LF codes or
only CR (depending on the New Line/No New Line Mode selection)
after line. XON code is sent to the host to resume transmission
once the Print Line function is complete.

ENTER PRINTER CONTROLLER MODE Esc W

Data sent from the host is passed through terminal to the printer.
XOFF code is sent to the host in response to printer busy. XON
code is sent to the host in response to printer not busy.

EXIT PRINTER CONTROLLER MODE Esc X

The terminal exits printer controller mode, and automatically
appends the CAN or DEL code (as dictated by the CANCEL
SELECT feature). If the PRINTER TYPE feature is on, no code is
appended.

ENTER AUTO PRINT MODE Esc”

On receipt of LF code, XOFF code is sent to the host. Contents of
the current line are transmitted to the printer with CR/LF or only CR
(depending on the New Line/No New Line Mode selection) after the
line. XON code is sent to host after the line is transmitted.

EXIT AUTO PRINT MODE Esc _

The terminal exits Auto Print mode.
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APPENDIX A
TERMINAL SPECIFICATIONS

A.1 VISUAL 220 TERMINAL SPECIFICATIONS

The specifications for the Visual 220 terminal are listed below and
identify storage, transport and operational constraints.

A.1.1 Physical

® CRT cabinet height (including

pedestal base): 12.60 in.(32.00 cm.)
® CRT cabinet width: 13.00 in. (33.02 cm)
® CRT cabinet depth: 13.70 in. (34.80 cm)
® CRT cabinet weight: 19.00 Ibs. (8.62 kg)
® Keyboard height: 1.78 in. (4.52 cm)
® Keyboard width: 22.80 in. (57.91 cm)
® Keyboard depth: 7.00 in. (17.78 cm)
e Keyboard weight: 3.50 Ibs. (1.59 kg)

A.1.2 Environmental

® Operating temperature: 10 degrees - 40 degrees C
® Operating humidity: 10 - 90% noncondensing

® Operating altitude: 10,000 feet maximum

® Storage temperature: -20 degrees to 60 degrees C
® Storage humidity: 10 - 90% noncondensing

® Storage altitude: 40,000 feet maximum
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A.1.3 Electrical

® |nput voltage:

® Input frequency:
® Power dissipation:

® Line fuse rating:

95 Vac to 130 Vac (115 Vac nominal)
190 Vac to 260 Vac (230 Vac nominal)
(Voltages are configurable internally)

50/60 Hz
Power Consumption: 50 watts maximum

2A, 250 V, fast blow, U.L. and C.S.A.
approved

A.1.4 Data Communications

® Hardware interfaces:

Protocoils:

® Parity:

Baud rates:

Flow control:

® Duplex:

A.1.5 Screen Presentation

® Display type:

® Display format:

® Refresh rate:

RS-232-C/CCITT V.24 (Comm port)
RS-232-C/CCITT V.24 (Printer port)

20 ma current loop option (Comm port)
RS-422 option (Comm port)

Start-stop asynchronous, 7- or 8-bit, with
or without parity, 1 or 2 stop bits

Even, odd or none

50, 75, 110, 134.5, 150, 200, 300, 600,
1200, 1800, 2000, 2400, 3600, 4800, 9600,
19200

XON/XOFF
Full duplex

14 in. diagonal (across monitor, not dis-
play bezel) non-glare P31 phosphor.

24 line by 80 (or 132) columns, plus a
25th status line

60 Hz
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® Display memory:

® Screen attributes:

e Character attributes:

® |ogical character
attribute:

® Character sets:

® Scrolling:
® Tabbing:

e Cursor:

® Screen Saver:

A.1.6 Keyboard

® General:

® Number of keys:

® Cursor movement
keys:

e Editing keys:

1920 characters @ 24 lines x 80 columns
3168 characters @ 24 lines x 132
columns

Normal and reverse

Normal, reverse, bold, blink, blank,
underline, combinations of the above

Erasable/non-erasable

ASCII graphics, U.K. National, Supple-
mental graphics, Special graphics

Jump or smooth (user selectable)

80 programmable stops at 80 columns
132 programmable stops at 132 columns

Block, underline or none (user
selectable)

The screen is blanked after 10 minutes
of host or keyboard inactivity

Detached, low-profile (DIN standard);
solid state capacitive scan; auto repeat-
ing keys; 2-key rollover; sculptured,
nonglare keycaps; coiled cable with
modular jack; selectable, audible feed-
back (keyclick)

106
Up, down, right, left, home. CR, LF, Tab

Find, Insert Here, Remove, Select, Prev
Scrn, Next Scrn
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® Function keys: 20 keys. Of these, 15 are programmable
and share 1024 bytes of memory. Four
additional keys share 64 bytes of non-
volatile memory.

A.1.7 Miscellaneous

® Power-on
Diagnostic: Automatic upon power-on or reset.

® Mechanical controls: Power on switch

® |ndicators: Four LEDs (light emitting diodes) under
the legend strip of the keyboard, an
audible tone generator (located in the
keyboard)

A-4 Terminal Specifications



APPENDIX B
NATIONAL LANGUAGE KEYBOARDS

B.1 OVERVIEW

This appendix illustrates each of the national language keyboards
that are available for the Visual 220 terminal.

The following keyboards are illustrated in alphabetical order:

British

Canadian (French)
Danish

Dutch

Finnish

Belgian (Flemish)
French/Belgian
German

Italian

North American
Norwegian
Spanish

Swedish

Swiss (French)
Swiss (German)

National Language Keyboards B-1
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Figure B-1. British Keyboard
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Figure B-2. Canadian (French) Keyboard
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Figure B-4. Dutch Keyboard
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Figure B-6. Belgian (Flemish) Keyboard
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Figure B-8. German Keyboard
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Figure B-9. Italian Keyboard
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Figure B-10. North American Keyboard
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Figure B-11. Norwegian Keyboard
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Figure B-14. Swiss (French) Keyboard
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APPENDIX C

CHARACTER SETS

C.1 OVERVIEW

This Appendix shows each of the hard character sets available in the
Visual 220 terminal. Typical code table mapping is used.

BIT 8 0 0 0 0 0 0 0 0

BIT 7 0 0 0 0 1 1 1 1

BIT 6 0 0 1 1 0 0 1 1

BIT 5 0 1 0 1 0 1 0 1

BIT | BIT | BIT | BIT coL

4 3 2 1 ROW 0 1 2 3 4 5 6 7
0 o | o 0 0 oL ol se 7l 0 ] @ Pl T e
O 0 0 1 1 1 49| A 85, Q 81 a 97 q 113
0 0 1 0 2 2 50 B 66 R 82 b 98 . 14
51 67 83 99| 15

ool 3 3l cls <] s
O 1 0 0 4 4 52 D 68 T 84 d 100 ' 16
O 1 0 1 5 5 53 E 69! U 85 e 101 u 7
54 70 86 102} 18

0 1 1 0 6 6 F \"/ t v
55 n 87 103! 119

S L I 7 77 G W o] w
1 0 0 0 8 8 56 H 72 x 88 h 104 N 120
1 0 0 1 9 HT 9 EM 25, ) 41 9 57 l 73 Y 89 ; 105 y 121
1 0 1 0 A LF 10 SUBZG . 42 58 J 74 z 90 j 106 2 122
1 0o | 1 1 B vt esc?] + o ;o] ko] ] « ] 1
1 1 0 0 c FF 12 FS 28 ] aa < 60 L 76 N 92 IW | 124
13 29 45 61 77 93 109 125

1 1 0 1 D CR |GS . - M 1 m }
1 1 1 0 E SO 14 RS 30| . 46| > 62 N 78 a 94 n 110 _ 126
1 1 1 1 F SI 15 US 31 / 47 ? 63 o il _ 95 ° m DEL|27

Figure C-1. ASCII Character Set
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BIT8 0 0 0 0 0 0 0 0
BIT7 0 o | o 0 1 1 1 1
BIT 6 0 0 1 1 0 0 1 1
BIT 5 0 1 0 1 0 1 0 1
BT Ay BT Fmwcon. o . ) s | s . ,
o | o o | o 0 NuL|ote®|sp ] 0 ] @ ;ﬁ—'—”' b
0 0 0 1 1 soH'loct”l + [ 1 ATl Q@ 2] &
o | o | 1 0 2 stx |oc2l ¥ 2% BY| R”| » j P
0 0 1 1 3 evx |pc3’l # ] 37 ¢l 8% <] s
0 1 0 0 4 eot'locs®l s ¥l 47 D] TH o« ¢
o | 1 | o |1 5 ENQ[NAKT o ] 5 EF] U | W
0 1 1 0 6 ACK °| SYN 6| Fl v™ " +"
0 1 1 1 7 BEL '| ETB 776l wT ¢ w”
1 0 0 0 8 BS ‘| CAN 8 H xX™ n™ ™
1 0 0 1 9 HT lem ) ) ] 97 1 °l v™ ] v™
1 0 1 0 A LF “lsu®l . * IR
1 0 1 1 B vt Mescl o+ ] T kL 0T (] 0
1 1 0 0 c Feoles o L < LN T T
1 1 o | 1 D R las”l Ll - I M 1T W j
RN E so ms |« S NT| A 2] 7
1 1 1 1 F st *lus Tl /7 2% 0" =" o "|pel”
Figure C-2. DEC Multinational Character Set (Sheet 1 of 2)
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1 1 1 1 1 1 1 1 BIT 8
0 0 0 0 1 1 1 1 BIT7
0 0 1 1 0 0 1 1 BIT 6
0 1 0 1 0 1 0 1 BIT S
coL
8 |9 | Aa|B|Cc|D|E]|TF A AN A
ROW
28 Taa 760 76 92 208 228 720
DCS A a 0 0 0 0 0
129 PU1M$ L N 77 A 193 8 209) R 225 a 7 1 0 o 0 1
130 Tag) 62| 2 178 784 210 2% 242]
PU2 ¢ A [¢] a o 2 0 0 1 0
£l 7] G 795 2 227 73
STS £ A o a [ 3 0 0 1 1
3 28 ] 780 3 212] 728 23
IND CCH A (] é [} 4 0 1 0 0
33 749 65 8 67 213 729 725
NEL | MW Y [ A (¢} ] [ 5 0 1 0 1
34 750, 3 B 98] 214 230] 26|
SSA | SPA 1 " (o} = [ 6 0 1 1 0
35 T 67 3 99 715 231 247]
ESA |[EPA § c E [ 3 7 0 1 1 1
36 152 168 84 ] B SN Za8|
HTS X E [ e ° 8 1 0 0 0
37 5 169
HTJ © 9 1 0 0 1
VTSBB = I A 1 0 1 0
38 755 7T
PLD |CsI « B 1 0 1 1
140 56 72
PLU ST Cc 1 1 0 0
TaT 757 73
RI osC D 1 1 0 1
3 58 74
SS2 | PM E 1 1 1 0
a3 750 75
SS3 | APC F 1 1 1 1

Figure C-2. DEC Multinational Character Set (Sheet 2 of 2)
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BIT 8 ol olololo]of]ol]o
BIT7 o | o o | o] 1 1 1 1
BIT 6 o | o | 1 1 o0 | o] 1 1
BIT 5 0o | 1 0 R EEE
BIT | BIT | BIT | BIT coL 0 ’ 2 3 4 5 6 7
a |3 | 2|1 |pow
o | oo | o 0 NuL [ DLE® sP ] 0% @ | Pl ¢ Tl iams
o | o | o | 1 1 sonJoct’l vl 17 Al @ B .ane
o] o1 ]o 2 stx [oc2”| T 27 BTl R % | ame
o | o | 1 1 3 etx [ocs”l ¢« 1 37 ¢l 87 & Tlecmnm
o | 1] o | o 4 eotjoce s 7 a7 D T & ¢
o | 1 0 1 5 ena I NAKTl % Tl 5T BT U] & 1
0 1 1 0 6 ACK SYNj PR RER
0o | 1 1 1 7 geL fee -l 7Y e wT £
1 o | o 0 8 Bs ‘leanl ( *l 8 MY x| v 17
1 0 0 1 9 HT (em ™ ) ] 97 1 7] ¥ v7 <™
1t o] 1] o A |F Clsue™ - Y ] 27 U =2
1 o | 1 1 B vt Mesel + Y Y kP 0T 1T 7
1 1 ] o0 | o c s o L <0 L~ T =
1 1 0 1 D crR " GSjJ B ETH I S
R EEE E |so s [ L S NT A+ "
1 1 1 1 F st "lus Tl 2T 2T 0 | sama | DELY

Figure C-3. DEC Special Graphics Character Set

C-4 Character Sets



APPENDIX D
PROGRAMMING CODE SUMMARY

D.1 OVERVIEW

This Appendix lists the programming codes for the Visual 220
terminal. Section references for the codes are also provided.

D.2 ANSI CONTROL SEQUENCES (see Section 8.4.2)
Mode Set and Reset (see Section 8.4.2.1)

Set mode CSIPs;Psh
Reset Mode CSIPs;Ps;...Ps¥%
Parameters:
Ps Set Mode Reset Mode Mode Name
2 Lock Unlock Keyboard Action
3  Display Interpret Control Representation
Mode
4 Insertion Replacement Insert/Replace Mode
12 No Echo Local Echo Send/Receive Mode
20 Linefeed New Line Linefeed/New Line Mode
21 Non-ANSI ANSI Cursor Key Mode
?72 N/A VT52 Mode VT52/ANSI Mode
?3 132 80 80/132 Column Mode
?4  Smooth Jump Scrolling Mode
?5 Reverse Normal Reverse Video
?76 Relative Absolute Origin Mode
?7  Autowrap No Autowrap Autowrap Mode
?8  Autorepeat No Autorepeat Autorepeat Mode
?25 Displayed Not displayed Text Cursor Enable

Define Scrolling Region (see Section 8.4.2.2)
Scrolling region CSl r1; r2 r (private)

Programming Code Summary D-1



VBUAL

Cursor Control Commands (see Section 8.4.2.3)

Cursor Up CSIPn A
Cursor Down CSIPnB
Cursor Right CSIPnC
Cursor Left CSIPnD
Absolute cursor position CSir;cH or
CSlr;cf
Cursor index ESC D
Cursor reverse index ESC M
Next line ESC E
Save cursor ESC 7
Restore Cursor ESC 8

Sequences for Erasing (see Section 8.4.2.4)
Erase in page CSI Ps J
Parameters: 0 = Erase to end of page (default).
1 = Erase screen to cursor.
2 = Erase page.

Erase in line CSlI Ps K
Parameters: 0 = Erase from cursor to end of line (default).
1 = Erase from start of line to cursor.
2 = Erase line.

Selective erase in page CSI1?PsJ
Parameters: 0 = Erase all “erasable” characters from and includ-
ing the cursor to the end of the screen.

1 = Erases all “erasable” characters from the begin-
ning of the screen to and including the cursor.

2 = Erases all “erasable” characters in the entire
display.

Selective erase in page CSI?Ps K
Parameters: 0 = Erases all “erasable” characters from the cursor
to the end of the line.

1 = Erases all “erasable” characters from the begin-
ning of the line up to and including the cursor
position.

2 = Erases all “erasable” characters on the line.

Erase character CSI Pn X

D-2 Programming Code Summary



Tabbing Commands (see Section 8.4.2.5)
Tabs clear CSIPsg
Parameters: 0 = Clears tab at current column (default).
3 = Clears all tab stops
Set tab at cursor ESCH

Miscellaneous Command Sequences (see Section 8.4.2.6)
Screen alignment ESC # 8

Character Set Selection (see Section 8.4.2.7)

Designating Hard Character Sets

Use Coding
Character Set Designate As: Sequence
ASCII GO (Default) ESC (B
G1 ESC)B
G2 (VT200 Mode only) ESC* B
G3 (VT200 Mode only) ESC + B
DEC Special GO ESC (0
Graphics G1 (Default) ESC) 0
G2 (VT200 Mode only) ESC* 0
G3 (VT200 Mode only) ESC +0
DEC Supplemental GO ESC (<
(VT200 Mode only) G1 ESC) <
G2 (Default) ESC * <
G3 (Default) ESC + <
U.K. National GO ESC (A
(VT100 Mode Only) G1 ESC) A

Designating “Soft” Character Sets

Designate as GO ESC ( RCS name
Designate as G1 ESC ) RCS name
Designate as G2 ESC * RCS name
Designate as G3 ESC + RCS name
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Invoking Character Sets Using Lock Shifts

Invoke GO into GL Sl

Invoke G1 into GL SO

Invoke G1 into GR ESC ~

Invoke G2 into GL ESC n

Invoke G2 into GR ESC }

Invoke G3 into GL ESC o

Invoke G3 into GR ESC |
Invoke Character Sets Using Single Shifts

Invoke G2 into GL ESC N

Invoke G3 into GL ESC O

Report Commands and Responses (see Section 8.4.2.8)

Primary terminal 1D CSlc
CSl0c
ESC z
Terminal condition? CSI5n
Terminal’s response: CSI 0 n = | have no malfunction.
CSI 3 n =1 have a malfunction.
Read cursor location CSl6én
Terminal’s response: CSir;cR, (“r’ = row (line) number
“c” is the column number)
Secondary terminal ID CSl>c
CSI>0c
Terminal’s response: CSI >1;Pv; Poc

| am a VT220 (identification code of
1), my firmware revis __ (Pv) and |
have (Po) options installed.

Function keys locked? CSI1 ? 25n
Terminal’s response: CSlI ? 20 n = User Defined Keys are
unlocked. '
CS1 ? 21 n = User Defined Keys are
locked.
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Video Attributes (see Section 8.4.2.9)
Display video attributes CSIPs;...Psm
Parameters: 0 =Normal (none)
1 =Bold
2 = Blank
4 = Underline
5 =Blink
7 = Reverse
22 = Display normal intensity
24 = Display not underlined
25 = Display not blinking
27 = Display positive image

Logical Attributes (see Section 8.4.2.10)
Select logical attributes CSIPs“q
Parameters: 0 = Logical attributes off.
1 = Designate characters as non-erasable
2 = Designate characters as erasable

Character Size Commands (see Section 8.4.2.11)

Single height - single width line ESC #5
Single height - double width line ESC # 6
Double height - double width line (top half) ESC # 3
Double height - double width line (bottom half) ESC # 4
Hard and Soft Reset Commands (see Section 8.4.1.12)

Hard reset ESCc

Soft reset CSi!p

Numeric/Application Keypad Commands (see Section 8.4.2.13)
Enter application keypad mode ESC =

Exit application keypad mode ESC >
Editing Commands (see Section 8.4.2.14)
Insert line CSIPnL
Delete line CSIPnM
Insert character CSl Pn @
Delete character CSIPnP
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Terminal Testing (see Section 8.4.2.15)
Run test(s) CSl 4;Ps; Ps; ...;Ps Y
Parameters: 0 =Test 1, 2, 3, and 6.
1 = Power-up self test.
2 = EIA port data loopback test. *
3 = Printer loopback test. *
4 = Not used.
5 = Not used.
6 = EIA port modem control line loopback test. *
7 = 20 MA loopback test. *
8 = Not used.
9 = Repeat tests until failure or power off.

* Loopback tests require loopback connectors (see Appendix F)

Select Compatibility Levels (see Section 8.4.2.16)

Select emulation mode CSIPs1;Ps2;“p
Parameters: Ps1 =61 VT100 mode.
Ps1 =62 VT200 mode.

Ps2 = 0 Selects 8 bit controls (VT200 mode only)
Ps2 = 1 Selects 7 bit controls (VT200 mode only)
Ps2 = 2 Selects 8 bit controls (VT200 mode only)

Selecting 7/8 Bit Control Code Transmission (see Section 8.4.2.17)
Select 7-bit controls ESC sp F
Select 8-bit controls ESCsp G

Programming Function Keys (F6 through F20) (see Section 8.4.2.18)

DCS Pc; PI | ky1/st1; ky2/st2;..kyn/stn ST
Parameters: Pc = 0 Clear all keys before loading values.
Pc =1 Clear keys that are to be reloaded.
Pl =0 Lock keys against redefinition
Pl =1 Do not lock keys against redefinition.
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Function Key Numbers

Function Key Number When Pressed
Key in Combination With:
Shift Ctrl

F6 17 37
F7 18 38
F8 19 39
F9 20 40
F10 21 41
F11 23 43
F12 24 44
F13 25 45
F14 26 46
HELP 28 48
DO 29 49
F17 31 51
F18 32 52
F19 33 53
F20 34 54

Stn = String data. maximum 256 bytes per key;
max 1024 bytes is shared by all keys.

Down-line Loading Characters (see Section 8.4.2.19)

DCS Pfn;Pcn;Pe;Pccs;Pw;Pt {RCS name Bp1;Bp2;Bp3;...Bpn ST
Parameters: Pfn Font buffer number

Pcn
Pe

Starting character number

Erase control:
0 = erase all characters in the font
buffer.
1 = erase the characters that are being
reloaded.
2 = erase all characters in all font
buffers.
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Pccs = Character cell size:

0 = Device default (7x10)
1 = (not used) 5 = (not used)
2 =5x10 6 = 5x12
3 =6x10 7 = 6x12
4 =7x10 8 =7x12
Pw = Width:
0 = Device default (80 columns)

1 =80 column
2 = 132 column

Pt = Text / Full cell:

0=

Device default (text)

1 = Text

2 =

Full cell

Clearing a Down-Line Loaded Character Set (see Section 8.4.2.20)

Control String:
DCS 1;1;,0 { SP @ ST

DCS 2,10 { SP @ ST
DCS 1;1;2 { SP @ ST

Effect:

Clear font buffer #1
Clear optional font buffer #2
Clear all font buffers

Printer Control Sequences — (see Section 8.4.2.21)

Print page

Print cursor line

Print line “P”

Print lines “P” through “Q”
Enter printer controller mode
Exit printer controller mode
Enter copy mode

Exit copy mode

Enter auto print mode

Exit auto print mode

Printer status report

CSli
CSIO0i
CSI?1i
CSI?1;Pi
CSI1?1;P;Qi[VISUAL]
CSI5i
CSl4i
CSI?7i
CSI?6i
CSI?5i
CSI?4i
CSI?15n
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Terminal Response: CSI ? 13 n = The printer is not connected.
CS1 ? 11 n = The printer is connected but
not ready to print.
CS! ? 10 n = The printer is connected and
ready to print.

Printer Set and Reset Modes (see Section 8.4.2.22)
Set mode CSIPs;Ps;..Psh
Reset mode CSIPs;Ps;..Ps%

Parameters:

Ps Set Mode Reset Mode Mode Name

718 FF No terminator Printer Form Feed
?19 Full Screen Scrolling region Printer Extent

Setting the Time-of-Day Clock (see Section 8.4.2.23)
DCS 1;Ps ~ hh: mm:ss ST

Parameters: Ps =0 Use value selected in Set-Up
1 Set to a.m. (Standard)
2 Set to p.m. (Standard)
3 Use Military (24 hour) time
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D.3 VT52 MODE CONTROL SEQUENCES
Control Sequences Recognized in VT52 Mode (see Section 8.4.3.1)

Move cursor up
Move cursor down
Move cursor right
Move cursor left
Enter graphics mode
Exit graphics mode
Cursor home
Reverse line feed
Erase to end of screen
Erase to end of line
Cursor addressing
Identify

Enter application keypad mode

Exit application keypad mode
Enter ANSI mode

ESC A
ESC B
ESC C
ESC D
ESC F
ESC G
ESC H
ESC |
ESC J
ESC K
ESCYrc
ESC Z
ESC =
ESC >
ESC <

Printer Control Sequences (VT52 Mode) (see Section 8.4.3.2)

Print page

Print line

Enter printer controller mode
Exit printer controller mode
Enter auto print mode
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APPENDIX E
PRINTED TRANSLATIONS
FOR SUPPLEMENTAL CHARACTERS

E.1 TRANSLATIONS

This Appendix shows the printed translations that occur for each of
the DEC Supplemental characters.

Supplemental Printed Supplemental Printed
Character Translation Character Translation

>>
Ya 1/4
1/2

sog<®o -
V
V

AE
ae
OE
oe

- °°~|+A|sa©§<m-"<h9"
AR
A

TC wWN +
TOOZMAB AT F

-

SS

Supplemental characters with diacritical marks are printed without
the marks.
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APPENDIX F
TEST CONNECTORS

F.1 TEST CONNECTOR DIAGRAMS

Following test connector schematic diagrams may be used to fabri-
cate loopback connectors for the Comm port and the Printer port.
The connectors should be used when performing the terminal loop-
back test procedures described in Section 8.4.2.15.

|_+

2 3 4 5 6 7 8 12 17 18 20 23 25

Connector type
DB25 (female)

Figure F-1. Comm Port Loopback Test Connector

Connector type
DB9 (female)

Figure F-2. Printer Port Loopback Test Connector
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