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WARNING

This equipment generates, uses, and can radiate radic frequency
energy and may cause interference tc radio communications if not
installed and used in accordance with the instructions in this
manual. The equipment's radio frequency emissions have been
measured and found to be within the limits established in FCC
Rules, Part 15, Subpart J, for Class A computing devices. These
rules are designed to limit interference by such devices to
levels considered reasonable for commercial enviromments. If the
user operates this equipment in a residential environment he will
be likely to cause interference for which he can be required to
take corrective action at his own expense.

CCR Intecolor Corporation
225 Technology Park/Atlanta
Norcross, Georgia 30092
Telephone: 404/449-5961
TWX: 810/766-1581

Copyright (C) 1983 by Intecolor Corporation. All rights reserved.



NOTICE

The contents of this publication may not be reproduced in any form by
any means without the prior written consent of the Intecolor Corporation.

Neither the Intecolor Corporation, nor its parent company, Intelligent
Systems Corporation assumes any responsibility for errors or omissions
which may appear in this document or any liability for loss or damage
resulting from the use of information contained in it. The Intecolor
Corporation reserves the right to revise this document and to make changes
in its content without obligation to notify any person of such revisions or
changes.

No warranty of any kind is made or implied with regard to the firmware
described in this document and to its merchantability and fitness for a
particular purpose. This firmware is furnished under a license agreement
and may be used only in accordance with the terms of the agreement.

This printing of the 2405 User's Manual has been revised to cover
software versions up to and including V2.8.

To report errors in the manual or software bugs, please complete and
return the Software Problem Report form at the back of the manual.

vr52T™ is a trademark of Digital Equipment Corp., Maynard,
Massachusetts.

Copyright (C) 1983 by Intecolor Corporation. All rights reserved.
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PART ONE: INTRODUCTION TO THE 2485

CVERVIEW

The Intecolor 2405 is a data terminal, a device which an operator uses
to communicate with a host computer and to control auxiliary equipment like
printers and plotters.

Though they are physically unified, the 2405's components have two
logically distinct functions. The keybcard acts as an input device for the
host computer, while the display screen acts as an output device for the
host computer. These two devices can function in a simultaneous and
independent fashion. Data can be transmitted from the keyboard to the host
while different data are transmitted from the host to the display. This
type of operation is called full duplex.

The 2405 belongs among those terminals which are popularly
characterized as "intelligent" because they have computing capabilities of
their own. These capabilities are provided by microelectronic devices, in
particular by large scale integrated circuits which function as processors
and memories. In general, the presence of such capabilities at the
terminal is doubly advantageous: first, because the host's workload can be
minimized (especially important in time-sharing situations); second,
because host programming can be considerably simplified.

The 2405's computing capabilities allow it to respond to commands
which are very simple in form, yet require very complex operations for
their execution. The operations of which the terminal is capable include
all those needed to construct multicolored displays of text and/or graphs
from data supplied according to either of two protocols. These protocols
include the device independent and otherwise very flexible ANSI Standard
X3.64 protocol, and the widely used DEC VI52 protocol.

The 2405's main functional elements are represented in the diagram on
the next page (Figure 1.1). Data enter and leave the terminal in serial
form through two bidirectional ports. One of these ports is used for the
keyboard and for a printer. The other is used for the host.

Within the terminal, data are handled eight bits in parallel by a
microprocessor. Associated with the processor is a read-only program
memory and a read/write Setup memory, which stores the values defiring

terminal operating conditions such as baud rate, type of parity, etc. This
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Introduction

memory is equipped with a battery which permits it to remember settings
between operating sessions.

The processor can read or write data at a two page display memory.
Data from the memory is used by a display generator to construct video and
sync signals. The video signals control the operation of three electron
guns in the CRT. The sync signals control the production of signals which
deflect the electron beams produced by the guns to produce a raster scan of
the display screen. (Further information about display capabilities is
provided on the following pages.)

INTECOLOR 2405
FUNCTIONAL BLOCK DIAGRAM
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Copyright (C) 1983 -1.2- by Intecolor Corporation



MODES OF OPERATION

e Setup Mode

@ ANSI X3.64 Mode

e VIS2 Mode

® Self-test Mode

Copyright (C) 1983
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A local mode of operation, entered from the
keyboard. Used to select the values of
parameters governing host/terminal
communications (baud rate, parity, etc.) and
other operating conditions, and to check
status.

The terminal's display unit provides a Setup
Menu representing current conditions. Menu
items are selected from the keyboard.

An on-line mode, full duplex, with
selectable local echo, entered at power—up
(when the terminal is appropriately set up),
from Setup Mode, or from VT52 mode upon
receipt of an appropriate command from the
keyboard or the host.

The terminal's display represents a page of
text having 24 lines, 80 characters per
line, or a graphic coordinate system with
limits defined by the points (@,8) and (159,
95).

An on-line mode, full duplex, with
selectable local echo, entered at power-up
(when the terminal is appropriately set up),
from Setup Mode or from ANSI Mode following
receipt of an appropriate command from the
keyboard or host.

Display capabilities are the same as those
for ANSI Mode.

A local mode, entered automatically at
terminal power-up and upon the receipt of an
appropriate command from the keyboard or
host.

The screen is used to display test patterns
and error messages. When no error is found,
the terminal reverts automatically to one of
its other modes.

-1.3- by Intecolor Corporation



Introduction

DISPLAY CAPABILITIES

The method used to create displays involves the electronic division of
the display area on the screen to form a matrix of cells in which
characters or plot blocks can be represented.

Display Organization

The dimensions of the character cell matrix are 80 character cells
horizontally and 24 character cells vertically. Accordingly, the display
area can represent a page of text having 24 lines, each line having up to
8¢ characters. In graphic displays, each character cell represents some
combination of up to 8 plot blocks. A graph is constructed of plot blocks
on an (x,y) coordinate system in which ¥ is an integer between @ and 159
and y is an integer between @ and 95.

Each character cell resolves to a 6 x 12 pixel matrix, in which
characters and plot blocks are represented as patterns of colored dots.
Each character cell as a whole is treated as an element of the display. A
memory register is assigned to each character cell, whose content is
defined by a data word written into the associated register.

The address of each memory register corresponds to the position of a
character cell in the display area, and the memory furnishes the standard
resolution display generator with a sequence of data words in step with the
progress of the sweep of the CRT's beams from cell to cell over the
screen.

The data words stored in the memory array define the contents of the

character cells in two ways. On the one hand, they single out characters
from the terminal's character set or plot block set.

On the other hand, they determine a background and foreground color
combination for the display of the selected character or plot block(s) and
the blink or underscore attribute of the character. Eight background and

eight foreground colors are displayable.

The data words held in memory do not represent directly the dot
patterns and dot colors which represent characters and plot block groups.
Instead, they point to registers in read-only memories where a code for
each displayable character and color combination is permanently stored.
Accordingly, when the contents of the standary resolution display memory
are changed, the content of an entire character cell, i.e., a character
and/or color, is changed.

Color control is possible with ANSI sequences and with the FG/BG key,
used in combination with keys Q, W, E, R, T, Y, U and I. (See the SGR
sequences described in Part Four and the keyboard description below for
further information.)

The size of the 2405's character cell matrices permits the display of
the ASCII characters with standard resolution and, in addition, the display

Cbpyright (C) 1983 -1.4- by Intecolor Corporation
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Display Organization

(Figure 1.2)
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of those lower case characters which have descenders in their proper
relations to the other characters.

Character Sets

The character set includes the 96 uppercase and lowercase ASCII
characters, 32 control code symbols and 32 special graphics characters.

The complete character set is represented on a fold-out chart (drawing
#102307) included in the appendices.

The control code symbols are displayable only following the issuance
of a special ANSI control sequence. When the terminal is in the Control
Representation Mode both ASCII control codes and longer control sequences
are represented on the screen, but these codes and sequences are not
ctherwise acted on by the terminal processor. (See the CRM sequences. )

Switching between the ASCII lowercase characters and the special
graphics characters is done in response to <SO> and <SI> control codes,
issued by the host or from the keyboard (when local echo is selected). The
ASCII uppercase characters are always available. (See the ANST SCs
sequences for further information.)

Graphs constructed of plot blocks can be displayed in response to ANSI
command sequences which cause points and lines to be drawn. (See the PLOT
commands.) Plot blocks resolve to 3 x 3 dots, and there can be up to eight
blocks in a character cell. Blocks can be plotted one at a time, but they
are handled by the display generator as groups of one to eight, 1like
characters. Accordingly, when a new block is to be displayed within a
given character cell, the contents of the entire cell are changed. For
example, if a group of two blocks is already displayed in the given cell it
is replaced with a group of three blocks having the proper positions
relative to one another. This means that the colors of the blocks are not
indepentently controllable.

The 2405 contains two memory arrays which are dedicated to character
cell graphics; each array can hold enough data to define one complete
display. Normally, one page of memory is used for the Setup Mode menu and
the other is used for normal display; accordingly, switching to Setup Mode
does not involve the loss of data.

Screen Saver

A CRT (cathode ray tube) such as that used in the 2405 is subject to
damage by the prolonged display of a fixed image on its screen. Such
display tends to "burn" the image into the screen's phosphors.

The 2405 has automatic equipment which is designed to prevent this
kind of damage and thereby prolong the life of the CRT by limiting the time
a given image can be displayed on the screen. A display which is not
changed within a period of ten minutes is automatically turned off. The
display returns as soon as there is any activity from the host or
keyboard.

Copyright (C) 1983 -1.6- by Intecolor Corporation
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The screen saver equipment may be enabled or disabled by means of
Setup Mode commands.

THE KEYBOARD

The keyboard is used to generate codes which are transmitted either to
the host computer alone (on-line operation with no local echo), to the
display unit alone (off-line or local operation), or to both host and
display unit (on-line operation with local echo). These codes are ASCII
binary equivalents of characters and control symbols or of groups of these
characters and control symbols.

Within the terminal, the keyboard is assigned a buffer where
keystrokes are recorded until the proper codes can be generated and sent to
the host computer. If the processing of keystrokes is slowed down or held
up while the operator continues typing, the buffer can fill up. If this
occurs, an audible indication is given each time a new key is pressed and
the keystroke is ignored. When the terminal has had time to process some
of the keystrokes in the buffer new keystrokes are again accepted. A
buffer overflow is very unlikely to occur unless the Repeat key is held
down.

The standard 2405 keyboard is built in to the cabinet and is connected
to the terminal electronics by a cable and telephone type plug which is
accessible from the rear of the unit. The 2405D has a detatched keyboard
which is connected to the terminal with a coiled cable terminated with a
standard telephone type plug.

To insure proper operatiori, the keyboard cable should be securely
plugged into the terminal before power is applied. If the cable plugged in
while the terminal is under power the keyboard might not operate properly.

Several versions of the keyboard are available. These versions differ
mainly with respect to the number of programmable function keys (F@-F23)
installed and to the keys assigned color control functions. Keyboards
supplied with terminals having V2.1 through V2.4 software have either
twelve or twenty-four function keys, of which the first seven are marked
with color codes and are used in conjunction with the BG/F key for display
color control. Keyboards supplied with terminals having V2.5 through V2.7
software have color codes on alphabetic keys ¢ through I and may have zero,
twelve or twenty-four function keys.

The keys are arranged in three major groups. The group of keys to the
operator's right is used to control the display cursor, a blinking line or
other visible sign which marks the position at which the next display
operation will begin.

Copyright (C) 1983 - =1.7- by Intecolor Corporation
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2405 Keyboard Layout

(Figure 1.3)
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The keys grouped immediately to the left of the curscr pad are
arranged in six rows. The top two rows contain special purpose keys whose
functions are discussed below. The bottom four rows constitute a numeric
keypad similar to those found on standard office machines.

The main keypad includes alphabetic and numberic keys organized like
the keys on a standard typewriter. These keys have grey caps. When
installed, the programmable function keys are situated above the
alphanumeric keys in one or two rows. Many of the remaining keys have
special functions which are described below. -

- The functions of the various keys on the keyboard are described on the
following pages in detail under the following headings:

® Special Purpose Keys

o bThe Alphanumeric Kestin the Main Keypad
[ Keyszhich Generate ASCII Control Codes
® Function Keys (F@ - F23)

® PF (Private Function) Keys

® Numeric Keypad Keys

® Cursor Control Keys

Copyright (C) 1983 -1.8- by Intecolor Corporation



Special Purpose Keys

SETUP

REAK|

COMMAND

PAGE
PRINT

Introduction

The Setup key is operated while holding down either
of the Shift keys in order to place the terminal in
its Setup Mode or to take it out of this mode.

This key is used by itself to enable operation of
the keyboard when it has been disabled by a ccmmand
from the host or by the terminal's Self-test
progran.

This key never transmits a code tc the host.

When the Break key is operated, the transmission
line to the host is pulled tc a logical low state
for ©.2333 seconds (with a ten-percent variation)
and any operation being perfcrmed by the terminal
processor (scrolling the display, for example) is
interrupted.

The operation of this key has no effect when the
keybcard has been disabled.

The Command Key is used in conjunction the
alphanumeric keys to generate Escape sequences that
may be assigned functions by the host program. The
key is used by holding it down while striking
another key. When operated by itself it generates
no code.

The sequences generated when this key is used begin
with <ESC>0. For example, the combination (Command
P) gives the following sequence: <ESC>CP

The Page Print key is used to transfer the contents
of a display to a printer without altering the
display. It sends the following Media Copy (MC)
command sequence: <ESC>[@i

This key can be used when the terminal is operating
in any mode.

Copyright (C) 1983 -1.9- by Intecolor Corporation
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The Erase Line key is used to erase the ccntents of
the displey from the cursor position to the end of
the line. It sends the following Erase Line (EL)
command sequence: <ESC>[@K

This key can be used only when the terminal is
operating in the ANSI X3.64 Mode (local or remote
echo enabled).

The Erase Page key is used to erase the display from
the cursor position to the end of the page. The key
generates the following Erase Display (ED) command
sequence: <ESC>[@J

This key can be used only when the terminal is
operating in the ANSI X3.64 Mode (locel cr remote
echo enabled). '

The FG/BC key is used to change the colors with
which characters and plot blocks are displayed.
Color change is accomplished by striking this key
and then one of the following alphabetic keys:
Q,W,E,R,T,Y,U,I (or, in some units, keys F@-F7).
These keys represent the colors black, red, green,
yellow, blue, magenta, cyan, and white respectively.
Only characters displayed subsequently, beginning at
the current cursor position are affected.

Used unshifted with one of the color codec keys, the
FG/BG generates an ANSI SGR foreground colcr control
sequence. Shifted, FG/BG generates an ANSI SGR
background color control sequence. When the
terminal is on line the SGR sequences must be echoed
locally or by the host before they can be acted

upon.

The Repeat key may be held down together with
another key in order to transmit repeatedly the code
or code sequence generated by that key.

If this key is used to generate a very long string
of codes while the terminal is operating at a low
baud rate the: keyboard buffer could overflow.
Therefore, the terminal is equipped with a repeat
rate controller, which lowers the repeat rate
automatically if the buffer fills to a certain
point. (See the PRKC commands.)

-1.10- by Intecolor Corporation
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The Alphanumeric Keys in the Main Keypad

The alphanumeric keys (including the space bar), with grey caps,
generate the ASCII codes for the uppercase and lowercase alphabetic
characters, numerals and punctuation marks. When these codes are returned
to the terminal, either locally or by the host, they can cause the display
of the characters. In certain modes of operation, these keys can be used
to display special graphics characters.

On some terminals the keys ¢, W, E, R, T, ¥, U and I are marked with
colored bars. (Others have colored bars on the function keys F@-F7.) The
color coded keys can be used in conjunction with the FG/BC key to generate
ANSI SGR sequences for changing the colors of the display.

Operated by themselves, the alphanumeric keys generate the lowercase
ASCII codes. They are commonly used in conjunction with three other keys,
the two Shift keys and the Alpha Lock key, to produce the uppercase codes.

The two Shift keys are used interchangeably in
conjunction with other keys to generate the
SHIFT uppercase ASCII codes. All the alphanumeric keys
except for the Space Bar and DEL are affected by the
Shift keys. The Shift keys are used by holding
either of them down while operating another key. BY
themselves they generate no code.

“m“‘ The Alpha Lock key, when engaged, makes all the
LocK alphabetic keys uppercase. It does not affect
numeric and special character keys.

The codes generated with the alphabetic keys are given in the table
kelow as hexadecimal numbers.

Alpha Key Codes - (Table 1.4)

Key Shifted Unshifted Key Shifted Unshifted
A 41 61 N 4E 6E
B 42 62 0 4F 6F
C 43 63 P 50 70
D 44 64 Q 51 71
E 45 65 R 52 72
F 46 66 S 53 73
G 47 67 T 54 74
H 48 68 U 55 75
I 49 69 \ 56 76
J 4A 6A W 57 77
K 4B 6B X 58 78
L 4C 6C Y 59 79
M 4D 6D z 5A 2\

Copyright (C) 1983 : -1.11- by Intecolor Corporation
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The codes generated with the numeric and punctuation keys are glven in
the table below as hexadecimal numbers.
Numeric and Punctuation Key Codes - (Table 1.5)

! 21 _ SF
e N
e | 40 o+ | 2B
2 32 = 3D
0 23 | 7C ’
3 33 A\ 5¢
$ 24 ~ 7E
4 34 * 60
3 25 { 7B
5 35 [ 5B
~ 5E 3 7D
6 | 36 ] 5D
| S’ e
P& 26 : 3A
7 37 ; 3B
l )
* ’ 2A oo" 22
g8 | 38 ' 27
R S
-
( | 28 < 3C
9_1 39 . 2¢
) 29 I
L8 30 . 2E
L
Space ? 3F
Bar 20 20 / 2F
DEL 7F 7F
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The Keys which Generate ASCII Control Codes

The alphabetic keys and certain other keys can be used in conjunction
with the Control key to generate the ASCII control codes. The control
codes are distinguished from the character codes because they are not
normally associated with displayable characters and usually signal special
operations within the system.

The Control Kkey is used by holding it down while
CONTROL operating another key or keys. It generates no code

of its own.

The table below shows how the various control codes are generated.
The position of the Alpha Lock has no bearing on the generation of the
control codes. However, certain keys must be Shifted, as noted.

Keyboard Generation of Control Codes - (Table 1.6)

Control + . Control +
Key Mnemonic Hex Key Mnemonic Hex
e* NUL 00 P DLE | 10
A SOH p1 o DCl (XON) 11
B SIX . 02 R DC2 12
C ETX 03 S DC3 (XOFF) 13
D POT 94 T DC4 14
E ENQ 05 U NAK 15
F ACK o6 v SYN 16
G BEL g7 W ETB 17
H BS 28 X CAN 18
I HT 29 Y EM 19
J LF 7). Z SUB 12
K VT OB [ ESC 1B
L FF : - ec \ FS 1C
E CR - oo 1 GS A 1D
N so e ~* RS 1E
* Us 1F

0 SI . oF
*shifted Key
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Control symbols can be represented on the screen following the

issuance of special commands. (See the CRM commands for further
information.) ‘ : ‘ ‘

Special keys are included for generating certain very frequently used
control codes by means of single key operations.

This key can be used instead of the (Control 1I)
TA8 combination. It sends the ASCII horizontal tab code
<HT>. : : :
~ This key is used instead of the (Control J)
LINE combination to send the line feed code <LF>. When
FEED held down, it sends the code repeatedly.

This key is used instead of (Control H) to send the
BACK : ASCII back space code <BS>. When held down it sends
SPACE ~ the code repeatedly.

This key is used instead of (Control [) to send the
ASCII Escape code <ESC>. This code is often used in

Esc command and control sequences. Such sequences can
be formed by striking the Escape key and then the
other key or keys needed.

This key is used instead of the (Control M)
combination to send the ASCII carriage return code
<CR>. ,

RETURN

Function Keys

Each of the optional keys labeled F@ through F23 can be programmed by
the user to send sequences of up to 40 ASCII character codes. Programming
of these keys can be done from the keyboard when the terminal is in the
Setup Mode and from the Host when the temminal is in the ANSI Mode. See
the PPFN commands for further information.

When these keys are not specially programmed by the user, they are
assigned default sequences as shown in the table on the next page.

Copyright (C) 1983 = -1.14- by Intecolor Corporation
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Default Assigmments for Function Keys - (Table 1.7)

Key

F@
Fl
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
Fl12
F13
F14
F15
F16
F17
F18
F19
F20
F21
F22
F23

Unshifted Shifted
<ESC>0 <ESC>00
<ESC>0! <ESC>01
<ESC>O" <ESC>02
<ESC>O# <ESC>03
<ESC>0$ <ESC>04
<ESC>0% <ESC>05
<ESC>0& <ESC>06
<ESC>0' <ESC>07
<ESC>0( <ESC>08
<ESC>0) <ESC>09
<ESC>O* <ESC>0O:
<ESC>O+ <ESC>0;
<ESC>0, <ESC>0<
<ESC>0O- <ESC>0=
<ESC>0. <ESC>0>
<ESC>0/ <ESC>0?
<ESC>OP <ESC>0"
<ESC>0Q <ESC>0a
<ESC>OR <ESC>0b
<ESC>0S <ESC>0c
<ESC>OT <ESC>0d
<ESC>0U <ESC>0Oe
<ESC>OV <ESC>0f
<ESC>OW <ESC>0g

PF (Private Function) Keys

Control

<ESC>0@
<ESC>0OA
<ESC>0B
<ESC>0C
<ESC>0D
<ESC>CE
<ESC>CF
<ESC>0G
<ESC>CH
<ESC>0I
<ESC>QJ
<ESC>0K
<ESC>OL
<ESC>OM
<ESC>ON
<ESC>00
<ESC>Op
<ESC>0gq
<ESC>Or
<ESC>0s
<ESC>Ct
<ESC>Cu
<ESC>0Ov
<ESC>Ow

The PF keys generate private (machine specific) code sequences that
may be assigned functions by the programmer.
keys are indicated below.

Copyright (C) 1983

The codes generated by these

PF Key Codes - (Table 1.8)

Rey

PFl
PF2
PF3

PF4

-1.15-

Code

<ESC>OP
<ESC>0Q
<ESC>0OR

<ESC>0S
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Numeric Keypad Keys

The numeric keypad consists of the block of keys below the PF keys.
The keys on the numeric keypad normally transmit the ASCII codes for the
numerals, decimal point, minus sign (hyphen) and comma (PKPN Mode). Thus
they simply duplicate the functions of the corresponding keys in the main
keypad. The ENTER key transmits the carriage return code. These keys are
intended mainly as a convenience for users who must enter large amounts of
numeric data.

The terminal may be commanded to assign special codes to these keys.
See the PKPA (Keypad Application Mode) commands for further details.

Codes Generated by the Numeric Keypad Keys - (Table 1.9)

Code in Code in

Key PKPN Mode PKPA Mode
7} 2 <ESC>0p
1 1 <ESC<Oq
2 2 <ESC>Or
3 3 <ESC>0s
4 4 <ESC>Ct
5 5 <ESC>0u
6 6 <ESC>Ov
7 7 <ESC>Ow
8 8 <ESC>0Ox
9 9 <ESC>Oy
- - <ESC>Om *
' ' <ESC>01

. . <ESC>0On
ENTER <CR> <ESC>OM

Cursor Control Keys

The five keys grouped together at the right of the keyboard, including
the Home key and the Arrow keys, are used primarily for the control of the
display cursor. Cursor control with these keys requires that the codes
generated when they are are struck be echoed back to the terminal, either
by the host or within the terminal itself (local echo).

Special Escape sequences can be assigned to these keys by means of
the ANSI PCKM commands.
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This key generates a control sequence that moves the
HOME cursor to the home position on the display. The
home position is the upper left-hand corner of the
display area.

These keys generate codes that move the cursor in
(4-1} [-—)J the direction of the arrows on the keys, one

character cell per Kkeystroke. When these keys are
held down their codes are generated repeatecly.

The code sequences generated by these keys are given in the table

below.

Codes Generated by the Cursor Keys - (Table 1.10)

Code with Code with
PCKM set PCKM reset
Key {special) {cursor control)
Up Arrow <ESC>0A <ESC>[A
Down Arrow <ESC>0B <ESC>[B
Right Arrow <ESC>OC <ESC>[C
Left Arrow <ESC>0D <ESC>[D
Home <ESC>0OH <ESC>[H

“When the terminal is operated in the VT52 Mode these keys are
automatically assigned VI52 cursor codes.
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- TERMINAL CONTROLS AND INDICATORS

The Power Switch and Line Fuse

The Power Switch for the Intecolor 2405 is in the back of the terminal
on the left-hand side as you face the keyboard. The terminal should not be
turned off and then back on immediately. A few seconds should be allowed
between power-down and power-up to permit the terminal's power supplies to
discharge. Otherwise the power supply control circuits will shut off power
within the unlt In addition, reset might not occur.

A line fuse holder is installed on the rear panel next tc the power
'switch. The fuse sometimes blows on account of a momentary surge on the
line. It should always be replaced with another fuse of the proper rating.
The rating depends on the line voltage as shown:

220V 115v
Type 3AG Type 3AG
Slo-Blo Slo-EBlo
.758/250V : 1.58/250V

If the fuse blows repeatedly, a properly qualified service technician
should be called in to determine the problem.

Audible Indicators

The Intecolor524ﬂ5 produces two audible indicators: a click and a
bell. ‘ ~

] Click The keyclick is an audible indication to the
operator that a keystroke has been received by the
terminal. The click can be disabled or enabled in
the Setup Mode. - The Shift, Control and Command keys
do not produce clicks, and none of the keys produce
clicks when the host has locked the keyboard.

® Bell - The bell can sound for a variety of reasons. It can
be sounded when the host transmits the ASCII bell
code <BEL>, or when some particular condition in
exists in the terminal, when, for example the
keyboard buffer is full. The bell also sounds on
Power—-up to indicate that reset has occurred.
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PART TWO:

INSTALLATION, INTERCONNECTION AND POWER-UP

UNPACKING AND INSPECTING A NEW TERMINAL

The 2405 is shipped from the factory packed in a plastic foam, in a
reinforced cardboard carton. When received, the carton should be inspected
for damage before the unit is unpacked. If damage is discovered, the
shipper and Intelligent Systems Corp. should be notified.

After unpacking and before installation and initial power-up, the
terminal itself should be subjected to a careful visual inspection. It is
a good idea to remove the cabinet cover and to verify that all cables
within the unit are properly connected and that the circuit boards and CRT
are secure. (The cover is held by two screws situated at sides of the
cabinet.) Any damage should be reported to Intelligent Systems Corp.

While the cover is off, the setting of SW2, the line voltage selector
switch mounted on the main circuit board, should be checked. This switch
must be set for either 115V or 220V, in accordance with the line voltage at
the site of installation.

i'
' WARNING: Work within the console should be performed only by

' persons who are aware of the possible hazards and are trained and
qualified for this type of work.

Hazardous voltages may exist within the unit when power has been
applied.

THE OPERATING ENVIRONMENT

When installing the 2405, it is important to take account of
environmental factors at the site which could affect the terminal's
performance.

The unit's ambient temperature should be maintained between g° and
40° Centigrade. It is especially important that the specified maximum
temperature not be exceeded, because the 2405 relies heavily on convection
for heat dissipation while in operation. Temperatures below 8° C can cause
damage to electrolytic capacitors in the unit.
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The terminal should not be situated within strong magnetic fields,

such as are present around large transformers. Magnetic fields can cause
distortion of the display on the CRT screen.

Dust and smoke particles can cause problems since they are attracted

by the unit's high voltage components and can collect at ventillating
holes.

In especially dry environments, where electrostatic charges are easily
Created, it may be necessary for the operator to take precautions lest his
handling of the equipment result in a discharge which could damage an
integrated circuit. In such situations the operator can generally prevent
damage by "grounding" himself before touching the keyboard.

The 2405's display is visible under normal indoor lighting conditions,
and its brightness control compensates for some variation from such
conditions. Accordingly, the area in which the 2405 is installed normally
neec not be darkened. However, the screen should be kept out of the glare
of especially bright artificial light or sunlight.

§ e e

IMPORTANT NOTE: Radio frequency emissions from the 2405 do not
exceed the limits set by the FCC (in its Rules, Part 15, Subpart
Jd) for class A computing devices. Nevertheless, the unit does
radiate some radio frequency energy and accordingly can interfere
with communications equipment (including but not limited to
television receivers) and certain types of electronic instruments
operating in the immediate vicinity. Precautions should be taken
where appropriate.

The inside surfaces of the 2405's cabinet are coated with a
conductive paint which serves as a shield for the equipment. The
cabinet cover must be in place if RF emissions are to be
minimized.
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PONER-UP AND PRELIMINARY TESTING

WARNING: Before applying power to the terminal, verify that the |
line voltage selector switch, SW2, on the main circuit board is
properly set and that the proper fuse is installed in the fuse
holder on the rear panel. The fuse should be

1.5 Ampere 250V "Slo-Blo", type 3AG, for 115V operation, or
.75 Ampere 25@V "Slo-Blo", type 3AG, for 220V operation.

For continued protection against fire and equipment damage, the

fuse should be replaced only with a fuse of the proper type and
rating.

WARNING: Operate the unit from a single-phase AC source only.

The power supply protection circuit is not designed for two-phase

sources. Do not defeat the purpose of the three-prong power plug
(safety) by cutting or otherwise disabling the ground prong.

WARNING: The upper line vcltage limit (248 VAC) must not be
exceeded. The line filter, fuse, fuseholder and switch are rated
at 250 VAC maximum.

After the terminal has been inspected it may be connected to an AC
source, switched on and tested. Initial tests should be made with the host
and any peripheral devices disconnected, but with the keyboard connected.

' Note: The keyboard should always be connnected before power is !
| applied. 1

Before attaching the power cord, verify that the lower edge of the
white power switch on the rear panel is depressed (the off position).
Insert the power cord into its socket on the rear panel and then connect it
to a source of single-phase AC power, 5¢ Hz or 60 Hz.

Turn the power switch to the on position (upper edge depressed) .

Note: After applying power, it may be necessary to adjust the
brightness control, a potentiometer mounted on the rear panel, to
make the display visible.

The 2405 automatically goes through a self-test routine immediately
after power is applied. If the self-test detects a problem, an error
symbol consisting of a pattern of red dots followed by a character (@, A,
C, G, or O) is displayed. (For information on the error codes see Part
Three of this manual.) Otherwise, upon completion of the test routine the
terminal displays the following multicolored header message at the top of
the screen: ‘

INTECOLOR 2400 V2.7 (C) Copyright 1983 by Intelligent Systems Corp.
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This message gives the version of the software installed for the ANSI/VTS2
command processor (V2.7). As this message is placed on display, the
terminal is going through its initialization routines. Data stored in the
terminal's permanent Setup memory registers read and used to set initial
operating conditions, and tests are made for the presence of special
equipment. For about a second the terminal is unable to communicate with a
host or to accept keyboard input.

- Note: It is possible for the terminal to power-up displaying a

- Setup Menu instead of the header message described above. The

- appearance of the Setup Menu at power-up indicates that no data

~are stored permanently in the Setup memory which would allow
initialization to be completed.

In this case, certain Setup conditions must be established by the :
operator to make the terminal fully operational. Setup is fully
discussed in Part Three of this manual. For purposes of initial
testing, the following Setup selections should be made:

XON/XOFF - YES g
NEW LINE - YES ;
PARITY - NO g
ECHO - NO ;
LOCAL/LINE - LINE :

HOST RATE - 9600 !

Then SAVE SETUP should be selected. (The settings of other Setup %
Menu items are not important at this time.)

 After these Setup selections have been made, the terminal should ;
be powered down and, after a few seconds, powered up again. The .
header message described above should appear.

If the terminal repeatedly goes into Setup Mode at power-up, the |
Setup memory's battery back-up is probably faulty and should be i
checked by a competent technician.

Assuming the header message appears as described, the terminal can be
tested to insure that it is properly adjusted. A testing proceedure is
described on the following pages.

Initial Test

The terminal should be placed in an off-line condition to check for

display alignment and proper character and color generation. This is done
as follows:

1) While holding down a "Shift" key, strike the "Setup" key. A
Set-Up Menu should appear.
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Observe the setting of the Local/Line option as given in the menu.
If necessary, depress the "J" key to select "Local".

Next, strike the "Set-up" key with the "Shift" key. The Setup
Menu should disappear and the header message

INTECOLOR 2400 V2.7 (C) Copyright 1983 by Intelligent Systems
Corp.

The following tests can now be performed:

1)

2)

Color generation and can be checked by creating rasters in each of
the eight colors. This is done using the following sequence of
keystrokes:

"Home", "Shift" together with "BG FG", "(one of the color keys,
Q-I)", "Erase Page"

Each color should be pure and distinct.

A white raster is good for checking the straightness of the edges
of the display. Edges with pronounced curves indicate a need for
"pincushion" adjustment.

Note the size and position of the white raster. It should be 9.5
inches wide, 7.25 inches high and centered on the screen. Vertical
and horizontal size and centering adjustments are indicated if
these specifications are not met.

The character memory can be checked after selecting a background
color (using the keystrokes described above) and a different
foreground color, using the sequence of keystrokes

"Home", "BG FG" (unshifted), "(color key)".

The keyboard can then be used to put all the characters on the
screen.

To check the special characters, strike the "N" key while holding
down the "Control" key. Subsequently striking the unshifted alpha
keys will then produce the special characters.

To shift back to the standard characters hold down the "Control"
key and strike the "O" key.

Note: The control representation characters and the plotting
blocks are not examined in this test.
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3) The linearity of the display can be checked by filling the screen

with L's or T's. This is done using the following sequence of
keystrokes:

"Hol,ne Il' "Erase Pagell ’ n (L or T) L] ’ "ESC" ’ ll# LU ’ II8"

The vertical and horizontal components of the character should be
aligned everywhere on the display.

If these preliminary tests indicate the need for adjustments, the
Maintenance Manual for the Intecolor 240@ Series terminals should be
consulted for adjustment proceedures. Adjustments should be performed only
by properly qualified service technicians.

Once the terminal is found to be operational and properly adjusted, it
may be connected to the host and any periferal equipment and placed in
service.

Setup for on-line operation is described fully in Part Three.

INTERCONNECTION

Three connectors are provided at the rear panel of the 2427 for
connection of the terminal to other equipment.

J4 is an 8 pin modular connector for the keyboard. Since the keyboard
and its interconnecting cable are part of the 2405, the technician will not
ordinarily be concerned with J4's pin assignments wher he is installing the
unit. However, they are given here for reference:

Keyboard Connector Pin Assignments - (Table 2.1)

1 - Ground (cable shield)

2 - Serial Data Input from keyboard (TTL levels)

3 - Clear-to-Send (active high) to keyboard
Note: This signal is high at all times when jumper W3 on the
logic board is installed. For a Clear-to-Send signal under
software control W3 must be removed and W4 installed.
Normally, W3 is used. See the schematic diagram, drawing
number 101959, sheet 2, for details.

4 - Ground

5 - 45 V to keyboard

6 - Ground

7 — 45 V to keyboard

8 - Ground
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J6 is a 25 pin female connector used to connect the terminal to a host
or other device, either directly or by way of a modem or current loop. Its
pin assignments are:

WooJoaud WK -
I

I
TREPET

l6-
17-

18-
19-
20~
21-
22-
23-
24-
25-

Host Connector Pin Assignments — (Table 2.2)

Ground

Serial Data Cutput (RS-232 levels) to host
Serial Data Input (RS-232 levels) from host
Request-to-Send (active high) to host
Clear-to-Send (active high) from host

Data Set Ready (active high) from host
Ground

Data Carrier Detect (active high) from host
NC :

NC

Serial Data Input (current loop/+) from host
NC

NC

NC

External Clock Input

Note: Used for synchronous transmission to host. Requires
jumper W13 on the logic board and the reprogramming of the
USART.

NC
External Clock Input

Note: Used for synchronous reception of data from host.
Requires installation of jumper W12 on the logic board and
the reprogramming of the USART.

Serial Data Input (current loop/-) fram host
NC

Data Terminal Ready (active high) to host
Serial Data Cutput (current loop/+) to host
NC

NC

External Transmit Clock Output

Serial Data Output (current loop/-) to host

J5 is a 25 pin female connector for a printer. Its pin assigrments

1l -
2 -
5 -
7 -
20—

Printer Connector Pin Assignments - (Table 2.3)

Ground

Serial Data Output to printer
Clear-to-Send (active high) from printer
Ground

Data-Terminal-Ready (high) to printer
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Note: The temminal only transmits and does not receive data
at the printer connector. Only the pins listed are used.

Another connector, J2, an 6 pin header on the logic board between J3
and J5, is used for a light pen. The pin assignments are:

Light Pen Connector Pin Assigrments - (Table 2.4)
1 - Ground
2 - 45V to light pen
3 - "Switch" input from light pen

Note: The 2405 is set up for light pens with normally closed
touch switches.

S
!

"Light detect" input from light pen
5 - Ground
6 - +5V to light pen
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PART THREE: SETUP, TESTING AND ON-LINE

OPERATION

SETTING UP THE TERMINAL

The Intecolor 2405 has a Setup Mode of operation which allows the
operator to set the terminal's operating conditions (baud rates, display
format, etc.) from the keyboard while referring to a plain language menu.
This feature eliminates the need for switches which are present on some
terminals. Several settings must be made before the terminal can be

operated on-line. Others are optional.

The terminal has two memory register sets dedicated to Setup data.
One register set is operative at all times, even when the terminal is
disconnected from the power line. The other is operative only when AC
power is applied to the terminal. When the terminal is placed in
operation, the contents of the first register set are automatically loaded
into the second (temporary) set and the terminal is set up according to the
contents of the second set. The data in this register set can be read and
changed by the operator when he places the terminal in the Setup Mode.

NOTE: Changing the data in the temporary Setup registers results
in a new setup for the current operating session. However, it
can have no effect on the way the terminal will come up in
subsequent operating sessions unless a Store Setup command is
issued while the terminal is in the Setup Mode. (See below.)
When the terminal receives this command it adjusts the contents !
of the first (permanent) register set to agree with the contents
of the temporary register set.

If the permanent Setup registers are empty at power-up, the |
terminal automatically enters the Setup Mode. This happens very
rarely, usually because the memory's battery has failed. (The
battery has a life expectancy of about five years.)

. This Mode may be entered from any
other mode of operation except the Self-Test Mode. If Setup Mode is
entered when the terminal is on-line and receiving data from a host, the
host is automatically signaled to stop sending until the operator returns
the terminal to on-line operation. If a standard resolution display is
present when Setup Mode is entered, this display disappears until the
terminal leaves Setup Mode, at which time the original display returns.
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(The second page of the display memory is used in Setup Mode.) If a high

resolution display is present, this display remains visible while the
terminal is in Setup Mode.

When the Setup Mode is entered a series of menus is displayed on the
terminal screen, showing the terminal's current communications settings and
other current conditions. An example of the main Setup Menu is given
below.

SETUP FUNCTION - To exit SETUP MODE, press SHIFT + SETUP key

R) XON/XOFF YES
B) MARGIN BELL NO
C) KEYCLICK NO
D) WRAP NO
E) NEW LINE YES
F) SCREEN SAVER NO
G) PARITY CFF

H) CURSCR TYPE _

I) ECHO NO

J) LOCAL/LINE LINE
K) EGST RATE 19200
L) PRINTER RATE 300
M) COLOR PRINTER NO

N) ANSI 3.64 YES
0) TABS

P) ANSWERBACK
Q) FUNCTION KEYS

R) STORE SETUP

INTECOLOR 2400 V2.7 (C) Copyright 1983 by Intelligent Systems Corp.

(Figure 3.1)
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Down the left-hand side of the menu are letters which indicate the
keys to be used to change settings or to call up other menus. The middle
column contains the names of the functions, parameters, etc. which are in
question. The right-hand column shows the current settings.

Most of the items on the menu have only two possible settings. The
keys associated with these items are used to toggle between settings. When
an item (Host Rate, for example) has more than two possible settings,
striking its associated key results in the display of a new menu showing a
set of possible settings and the keys to be used to select them.

There is no provision in Setup Mode for adjusting the terminal's
display generators to the power line frequency (5@Hz for most 220V single
phase power lines throughout the world, 6@Hz for 115V single phase lines in
the United States) because this is done automatically by the logic
circuitry.

Also, there is no provision for setting the number of stop bits used
in host/terminal communications. The number of stop bits is fixed at 1.

Items on the Main Setup Menu

XON/XOFF

Menu key: A
Settings: YES, NO

The 2405 is capable of automatically sending XON and XCFF codes to the
host computer and responding to these codes when received from the host
(software handshaking). It only uses this capability when the XON/XOFF
option is enabled. When this option is enabled the terminal sends an XOFF
when any of the following occur:

1) The terminal is placed in Setup Mode.
2) (Control S) is entered at the keyboard.
3) The receiving buffer becomes half-full.
An XON is sent only after an XOFF has been sent and (Control Q) is

entered at the keyboard or the receiving buffer drops below one-fourth
full.
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MARGIN BELL
Menu key: B

Settings: YES, NO

When the Margin Bell is enabled the 2405 sounds a bell when the cursor
is eight characters from the end of the current line. This feature is much
like the margin bell on a typewriter.

KEYCLICK

Menu key: C
Settings: YES, NO

The keyclick is a sound generated by the terminal every time a key
other than CONTROL or SHIFT is pressed. Most typists find the keyclick
helpful for more accurate typing. If the host computer locks the keyboard,
the keys will not generate a click.

Menu key: D
Settings: YES, NO

This option, when enabled, causes the cursor to be automatically
repositioned at the beginning of the next text line when a given line has
been filled. If the option is not enabled, the cursor must be repositioned
with commands inserted into the text stream; otherwise, characters are
placed at successive positions as received until the end of a line is
reached, at which point subsequent characters are all placed in the last
character cell of that line.

NEW LINE

Menu key: E
Settings: YES, NO

This option, when enabled, causes line feed codes received to be
treated as carriage return and 1line feed codes.
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SCREEN SAVER
Menu Key: F

Settings: YES, NO

When the F key is struck the current setting for the Screen Saver is
changed. "Yes" indicates that the Screen Saver is enabled, "No" that it is
disabled.

PARITY
Menu key: G
Settings: OFF, EVEN, ODD

When the G key is struck, a Parity Menu appears on the screen. The
menu has three items, as shown:

A) COFF
B) EVEN
C) ODD

A selection is made by striking the key whose letter is associated with the
desired parity setting. If the operator does not wish to change the
current selection, he uses the Shift-Setup key combination to return to the
Main Menu. When a new selection has been made, the main Setup Menu
reappears on the screen, and the selection appears beside Main Menu item

When parity is enabled, the terminal tests for errors in received data
stream according to the function selected; it also modifies data to be
transmitted to the host to permit parity checking by the host. When an
error is detected by the terminal, it displays an error character in place
of the character which was improperly received.

Parity checking requires the use of the high order bit in each data
‘byte sent or received. Accordingly, when parity is enabled there are seven
data bits per data word and the seven-bit ASCII code can be used. However,
special eight-bit codes cannot be used unless parity checking is disabled
to make the eight bit in each word available for data.

CURSCR TYPE
Menu key: H
Settings: BLK _, _, BLOCK, BLK BLOCK, NONE
When the H key is struck a Cursor submenu appears. The menu contains
five items, as follows:
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A) BLK _ (Blinking Underscore)
B) _ : (Underscore)
C) BLOCK (The block cursor occupies one entire

character cell.)
D) BLK BLOCK  (Blinking block)
E) NONE

A selection is made by striking the key whose letter is associated
with the desired cursor type. After a selection is made, the main menu
reappears showing the cursor type selected.

ECHO

Menu key: I
Settings: YES, NO

This option allows the operator to determine whether or not the
keyboard input being routed to the host will also be routed directly to the
display. Local echo is selected by setting item I to "YES". Since many
host computers echo everything they receive, they make the use of local
echo unneccessary and superfluous (characters echoed by terminal and host

would be displayed twice). Accordingly, the option can be disabled by
selecting "NO".

Note that the use of the keyboard for display control usually requires
that some type of echo be enabled. ‘

LOCAL/LINE

Menu key: J
Settings: LOCAL, LINE

This option allows the operator to place the terminal ON-LINE or in
LOCAL mode. When the terminal is on-line, it is able to communicate with
the host computer. Anything typed into the keyboard goes to the host
computer, but when the terminal is in LOCAL mode, no communications can
take place between the terminal and the host computer. Any characters

typed at the keyboard are echoed to the display screen and are not sent to
the host computer.
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HOST RATE

Menu key: K
Settings: (see Table 3.2)

When the K key is pressed, a menu of baud rate options is displayed.
To select a new baud rate, press the key beside the rate to be used. Table
3.1 shows the various communication rates that the 2405 can use and their
corresponding selection keys.

Baud Rates - (Table 3.2)

2) 5@ I) 1050
B) 75 J) 1200
C) 110 K) 1800
D) 134.5 L) 2000
E) 150 M) 2400
F) 200 N) 4800
G) 300 0) 9600
H) 609 P) 19200
PRINTER RATE
Menu key: L

Settings: (see Table 3.2)

This item is much like the host rate except that it selects the
communicaticn rate for an auxiliary device connected at the terminal's
serial output port (printer).

COLOR PRINTER

Menu key: M
Settings: YES, NO

This option allows the user to signal the terminal that the auxiliary
device connected at the printer por<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>