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Hew to Use This Manual

The CT-82 Terminal System is a sophisticated and complex unit. This instruction manual has
been written to gradually introduce the novice to the CT-82's features and operational details.
Readers with more computer experience may wish to skip some of the material in the earlier
chapters,

For those people who are either professional programmers or experienced with writing pro-
grams to drive terminals, Chapters 1, 2 and probably Chapter 3 should be skipped. Chapter 4,
Appendix A and Appendix B should provide all of the information necessary.

Those people who have heard about the CT-82 and want to know, “‘What's so great about the
CT-82?", should read Chapter 1 and if more information is required should read Chapter 3. Chapter
2 should be skipped. ‘

Those people who have a CT-82 available and who prefer to learn by “tinkering’’, should"
follow through with the demonstration of the CT-82 provided in Chapter 2, then continue with
Chapters 3 and 4,

The Appendices of this manual and specifically Appendices A and B, are intended as reference
material and contain all of the detailed information about the terminal.

All of the descriptions of the hardware used in the CT-82 is included in the Appendices start-
ing with Appendix J. Typical interconnection methods are shown in Appendix J.

Notation

~_The "~ " character is used throughout this manual in two contexts. If it precedes another charac-
ter in a control character sequence, it means the same as CTRL. The other context is as the
ASCII data character for a circumflex. _

[] =When a character, word or phrase is enclosed in square brackets, it is a brief description of the
byte that should appear in that position. For instance, [control character] is used in control
character sequences that require any one of the control characters to appear at that location in
the sequence. As another example, [count] is used where a single byte containing a binary
count is required. '

UPPER CASE LETTERS—When describing a key that appears on the keyboard of the CT-82, the
word that'appears on the key is capitalized. For instance, SHIFT refers to the shift key that
appears on most keyboards including the CT-82's, _

{X,Y)—~When used to describe a position on the screen, X generally refers to the horizontal position
and Y to the vertical position.

(m,n)—When two numbers are used to describe a position on the screen, the first number of the
pair describes the horizontal position and the second describes the vertical position.

{hex}—When a number is followed by this, the number is a hexadecimal number.

(decimal)—When a number is followed by this, the number is a decimal number.
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Chapter 1. Introduction

Until recently all terminal functions were designed with hardware logic. A relatively simple
terminal with limited functions could easily require as many as sixty or more integrated circuits.
More sophisticated terminals with a moderate amount of intelligence could easily have over a hun-
dred IC's. All this has now changed. With the introduction of MOS video controller circuits it has
become possible to design a terminal using a controller and a microprocessor that will perform
almost any imaginable function with firmware, The CT-82 has one hundred twenty-eight separate
functions—all of which are firmware driven. It contains fewer parts than most “dumb’’ terminals.

The normal screen format is 16 lines {20 lines selectable) with 82 characters per line. This is
an upper-tower case display with a 7 x 12 dot matrix. The high resolution characters are displayed
on a “Motorola Data Products’” M-2000 series monitor with a green P-31 phosphor. This monitor
has a 12 Mhz video bandwidth and dynamic focus circuits to insure a crisp well focused display
over the entire face of the tube. An alternate all capital letter format is available {optional} with 22
lines and 92 characters per line. The lower case portion of this character set has graphic symbols. In
this mode the lines may be moved together to give a solid figure, or line. Direct cursor addressing
combined with the plotting capability makes it possible to md:cate the end points of a line and
then to automatically draw a line between them.

Both the monitor and the character generator have sockets provided for alternate material in
the form of an EPROM. This makes it possible to have special terminal functions, or character sets
that can be switched in under computer control.

The CT-82 has its own internal editing function. This allows inserting and deleting lines and
characters, erasing quadrants, or lines; doing rolls, scrolls, stides and other similar functions. The
CT-82 can block transmit completed material to the computer, or output material to its own re-
mote printer through the built-in parallel printer 1/O port. The terminal can be programmed to
operate at any system baud rate that is normally used from 50 to 38,400. The baud rate may be
changed at any time within this range with a software command.

The cursor position, type of cursor, cursor ON-OFF and blinking are all provided. A command
is provided to print control characters and also to turn on and off a tape punch, or tape reader.
Protected fields, shift inversion, dual intensity and many other miscellaneous features make the CT-
82 one of the most flexible terminals available,

A fifty-six key alphanumeric keyboard plus a twelve key cursor pad is standard. Connection
to the terminal is through a standard DB-25 connector and RS-232-C signa! levels. The CT-82
weighs 20 ibs, and is a compact 18 wide, 10 high and 18 inches deep.

When using this manual note that Chapter 2 contains a step-by-step guide to demonstrate how
the CT-82 is used. !t is not a complete description of all of the available functions, but is provided
to give the user a learning tool. Chapter 3 contains a complete description of the CT-82’s configura-
tions, as well as a brief description of ali of the control functions available. Some of the control
functions cannot be used effectively without some background knowledge about their use. These
principles of operation are provided in Chapter 4. Appendix A contains a detailed description of
each control function. Appendix B describes the operation of the terminal when it receives a data
character. These appendices are intended as a reference for users already familiar with the CT-82.
Appendix C is a glossary containing definitions for many of the terms used throughout this manual.
These terms are defined as they apply to the CT-82. Appendix D is a flow chart describing the
operation of the terminal when it receives a character. Appendices E, F, G, H and | provide in-
dices and tables useful as quick references. The remainder of the appendices, starting with Appendix
J, describe the CT-82's hardware with Appendix J containing information on connecting the CT-82
to a computer system.

1.1 CRT Screen

The CT-82 uses the ASCI| convention of dividing the characters received by the terminal into
two sets, control characters and data characters. Data characters are simply displayed on the screen
by the CT-82. All of the control characters have been associated with special functions used to
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manipulate the data already displayed on the screen. These special functions may be used to do
things like erase or shift the data on the screen, More detailed information on these and the other
control functions is furnished in the following chapters.

1.2 Keyboard

The CT-82's keyboard provides the capability for entering all of the characters described by
the table of ASCH characters in Appendix E. To enter a control character from the keyboard, it
is necessary to hold the CTRL key depressed while typing the selected character.

The CT-82's keyboard has several special purpose keys which are listed below with a brief
description of each.

SHIFT — The key that is used to access the alternate characters on the keyboard.

CTRL — The key that is used to generate an ASCIl control character from the keyboard. This
key is used in the same manner as the SHIFT key.

CAN—This key generates the same character as CTRL X. This character when echoed to the ter-
minal executes the Cancel function.

ESC-This key generates the same character as CTRL [. When echoed to the terminal, it forces the
execution of the Escape function.

SHIFT LOCK—When this key is latched down, the keyboard responds as if the SHIFT key were
held depressed. This key can be unlatched by depressing it again.

RETURN—This key generates the same character as CTRL M. When echoed to the terminal, it
forces the execution of the Carriage Return function.

DEL—This key generates the ASCH rubout character. The rubout character is generated by typing
SHIFT _ (the underiine character, shifted).

LF—This key generates the same character as CTRL J. When echoed to the terminal, it forces exe-
cution of the Line Feed function.

BACKSPACE—-This key generates the same character as CTRL H. When echoed to the terminal, it
forces execution of the Backspace function.

I vy
S . SCROL DOWN-This key generates the same character as CTRL O. When echoed to the terminal,
! it forces execution of the Scroll Down function.
b/
W

SCROL UP—This key generates the same character as CTRL N. When echoed to the terminal, it
forces execution of the Scroll Up function.

FORM—This key generates the same character as CTRL L. When echoed to the terminal, it forces
execution of the Form Feed function .

HOME—This key generates the same character as CTRL P. When echoed to the terminal, it forces
execution of the Home Up function.

XMIT—This key generates the same character as CTRL. W, When echoed to the terminal, it forces
execution of the Transmit function.

DELETE—This key generates the same character as CTRL AZ. When echoed to the terminal, it forces
execution of the Delete Line, Up function,

INSERT—This key generates the same character as CTRL Y. When echoed to the terminal, it forces
execution of the Insert Line, Up function.

BREAK~This key causes the serial output line from the terminal to be held in the “mark’ state
until either another key is typed, or the terminal detects a “‘mark” state on the incoming
line. This is useful in communication disciplines.
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«—This key generates the same character as CTRL D. When echoed to the terminal, it forces
execution of the Bump Cursor Left function.

-—This key generates the same character as CTRL |. When echoed to the terminal, it forces exe-
cution of the Bump Cursor Right function.

+—This key generates the same character as CTRL A. When echoed to the terminal, it forces
execution of the Bump Cursor Up function.

+ —This key generates the same character as CTRL B. When echoed to the terminal, it forces exe-
cution of the Bump Cursor Down function.

NOTE: The keyboard supplied with the CT-82 has an automatic repeat feature. Depressing a key

and holding it down for more than 1 second will cause the keyboard to enter the automatic charac-
ter repeat mode.
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Chapter 2, Demonstration of the CT-82

The following chapter provides a brief description of some of the simpler configurations and
control functions provided with the CT-82. It is provided so that the user can start using the ter-
minal immediately, without the necessity of learning all of the details involved in using the CT-82
at full capacity.

2.1 Powering on the CT-82

The CT-82 is set up so that when it is turned on it will reset the terminal to its initial con-
figuration. This allows the terminal to recover from any situation in which it may have been put. It
also means that any previous configuration will be lost, The initial or default configuration depends
on the setting of the CONFIGURE switch on the back panel of the CT-82 and on an 8-bit DIP
switch under the CT-82's cover.

To begin using the terminatl it is recommended that the user set the CT-82 to half-duplex, con-
versational mode. This allows the user to use the terminal stand-alone (without attaching it to-a
computer). Begin by removing the cover of the CT-82. This is accomplished by lifting the back of
the cover then sliding it towards the front. The 8-bit DIP switch will be clearly visible in the corner
of the circuit board closest to both the keyboard and the CRT (picture tube). These switches
should be set as described below. Use the numbers etched on the circuit board, NOT the numbers
that are imprinted on the DIP switch itself.

~3 Switch #0 = OFF

—» Switch 41 = ON

<« Switch #2 = ON Select 9600 baud.
<« Switch 43 = OFF

<~ Switch #4 = OFF
— Switch $5 = ON Select Conversational mode.
— Switch #6 = OFF Select Half Duplex mode.
< Switch #7 = ON Select 16-line screen.

Now replace the cover by reversing the process described above. Set the CONFIGURE switch
on the back panei to the PROGRAMMABLE setting. The PROGRAMMABLE setting uses the DIP
switch for initial configuration while the AUTO setting will select 9600 baud, conversational mode,

full duple, the 16-line screen. Press the POWE R switchon the back panel 6 turn the
CT:82 on. If the terminal Is aiready on, turn it off and then back on.

As mentioned, configuring the terminal in the above manner will enable the user to become
familiar with the various aspects of the terminal without having a computer attached, After the user
is comfortable with the features of the terminal, the proper computer connection can be made.
Typical connection methods are described in Appendix J of this manual. Appendices starting with
Appendix J all contain information relating to the technical aspects of the terminal. Even the user
who has little or no electronics expertise should read over these sections for some general informa-
tion.

2.2 Configuring the Cursor

There are two different shapes in which the cursor may be displayed. The block cursor is the
one blinking in the upper left corner of the screen when the CT-82 is powered on. To change to the
other shape, type a CTRL » followed by a CTRL T. This shape is similar to an undertine character.
To change the shape back to the previous shape, type a CTRL ~ followed by a CTRL D.

To change from a blinking cursor to a non-blinking cursor, type a CTRL *~ followed by a
CTRL S. To change back type a CTRL ~ followed by a CTRL C.

it is recommended that the user choose the cursor configuration which he prefers and write
all programs so that they will configure the cursor as desired. If a blocked, blinking cursor is the one
selected no configuration will be necessary as the terminal assumes that configuration on power-
up. \
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2.3 Cursor Control

Since a great number of the control functions make use of the cursor position in determin-
ing where the functions are to be performed, it is necessary that the cursor be easity controlled. The
following section describes some of the cursor movement and control functions.

It is often necessary to position the cursor to the upper left corner of the screen. To do this,
type a CTRL P. Alternatively, if the CT-82 has the Function keypad and not the numeric keypad at
the right side of the keyboard, then simply typing the HOME key will do a Home Up (position to
upper left corner of screen). A Home Down (position to lower left corner of the screen) will be per-
formed when a CTRL C is typed. CTRL\ foliowed by a CTRL P will cause a Home Up to Right and
a CTRL \followed by a CTRL C will cause a Home Down to Right. Note: The HOME key may be
used in place of a CTRL P at any time.

There are control functions to move the cursor up, down, left or right by one position—-CTRL
D to bump it left, CTRL | to bump it right, CTRL A to bump it up and CTRL B to bump it down.
If the Function keypad is available, the left arrow is equivalent to CTRL D, the right arrow to
CTRL 1, the up arrow to CTRL A and the down arrow is equivalent to CTRL B.

There are other cursor movement and positioning control functions, but these are more suit-
able to being produced by a computer, rather than from the keyboard. Probably the most useful of
these is the ‘Set Cursor Position to (X,Y)’ where X is the horizontal position and Y is the vertical
position.

The ability to turn the cursor off is sometimes very useful. To do this, type a CTRL E. To turn
it back on, type CTRL U.

2.4 Erases

The CT-82 is capable of performing a large number of very useful erases, but describing a few
of them here will show the utility of all of them. First type a lot of characters onto the screen so
that they may be erased. The repeat feature on the keyboard will prove useful for this. Simply hald
down a key until it starts repeating.

Position the cursor so that there is at least one line of characters above the cursor and one line
below the cursor. It should also be positioned towards the middle of the line. Now type CTRL V.
This will cause an ‘Erase to End of Frame function to be performed.

Position the cursor to the middle of a line of characters and type a CTRL F. This will erase the
line from the cursor to the end of the line.

Type in some characters on a line then type the BACK SPACE key. This will perform a func-
tion similar to typing the BACK SPACE key on a typewriter. Typing a BACK SPACE is equivalent
to typing a CTRL H. Now type the CAN key. The cancel function will backspace to the beginning
of the line. Typing CAN is equivalent to typing CTRL X.

There is another useful feature of BACK SPACE and CANcel. Turn off the cursor as described
in the Cursor Control section, then type in a few characters. Now turn the cursor back on and type
some more characters {on the same line} that can be distinguished from the preceding characters.
Now typing CAN will only back up the cursor to the CURSOR ON position. This is because the
CURSOR ON position is treated as a boundary by the Cancel control function. BACK SPACE will
also treat the CURSOR ON position as a boundary. -

2.5 Scrolls, Inserts and Deletes

To demonstrate the scrolls effectively, type characters on the top two lines of the screen as well
as the bottom two. Type CTRL N to scroll the screen upwards and CTRL O to scroll the screen
downwards. If the Function keypad is available, type either SCROL UP or SCROL DOWN to get
the same effect. '

To see the effect of the ‘Insert Line, Up' function, type several lines of characters near the
middle of the screen. Position the cursor so that there is at least one line of characters above the
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cursor and at least one line below the cursor, then type CTRL Y. The INSERT key may be used, if
if it is available. With the cursor positioned to the line which was inserted, type CTRL Z. This wilt
delete the line which was just inserted. |f it is available, the DELETE key may be used.

To insert a character into a line that is already on the screen, type a line onto the screen. Now
position the cursor to the position in the line where you wish to insert the character and type a
CTRL\ followed by a CTRL X followed by the character you want inserted. To delete a character
of the line, position the cursor as previously described and type a CTRL\ followed by a CTRL H.

2.6 Configuring the Screen

The user has the choice of 3 screen sizes and possibly two character sets. To get the choice of
two character sets, a second character generator ROM must be plugged into the terminal’s optional
character generator socket. To configure for the 16 by 82 screen, type CTRL\ followed by CTRL Q
or CTRL S depending on which character set is desired. If the optional character set is not available,
the CTRL \, CTRL S sequence will yield unpredictable results. Typing CTRL \ followed by CTRL
R will configure the screen for 20 lines by 82 characters using the normal character generator ROM.
CTRL \ followed by CTRL T vyields the same screen size, but uses the alternate character set.

The Pseudo-Graphics mode configuration uses a 22 line by 92 character screen format with the
alternate character generator. To use any of the graphics control functions, the graphics character
generator ROM must be used as the alternate character set. If the graphics character generator is not
used, alt of the graphics control functions will cause unexpected characters to appear on the screen.

2.7 Graphics
~ Before using any of the graphics control functions, the CT-82 must be configured for graphics
mode. To do this from the keyboard, type CTRL ] followed by a CTRL V. The screen will be

cleared and the terminal set up for graphics. Note: If the graphics character generator ROM is not
used as the alternate character generator, the graphics control functions wilt not work as desired.

To demonstrate the use of the graphics control functions, only the ‘Set’ functions will be used.
Besides the ‘Set’ functions, ‘Clear’ and ‘Invert’ functions are also implemented. The ‘Set’ functions
insure that the specified pixel(s) are turned on, the ‘Clear’ functions insure that the specified pixel{s)
are turned off and the ‘Invert” functions change the specified pixel(s} to their opposite sense. This
means that pixels that are already on get turned off and vice versa.

To set the pixel at location (@, @) from the keyboard requires that the user knows which key({s}
transmit a zero. Location (@, @) is horizontal position @, vertical position @. By referring to the
ASCII character set table in Appendix E, the user will find that to enter a zero from the keyboard
he must type a CTRL @, Type a CTRL] followed by a CTRL S followed by a CTRL @ followed by
another CTRL @. Note: the first two control characters specify that the CT-82 is to set a single
pixel and the second two control characters specify the screen pasition, horizontal position first and
vertical position second. To set the pixel at location (100, 80), type the following sequence of
characters: CTRL ], CTRL S, d, 2 {100 = ‘d’ and 50 = "2'},

Many times it is useful to be able to connect two points on the screen with a straight line. To
connect the two pixels at locations (@, @) and {100, 50), type the following contro! sequence: CTRL
], CTRL C, CTRL @, CTRL @, d, 2. To draw a diagonal, type the following control sequence:
CTRL ], CTRL C,CTRL@, 2,d, CTRL @. To draw a box around the X on the screen, type the fol-
towing control sequences.

CTRL],CTRLC, CTRL@®,CTRL®@,d, CTRL®@
CTRL],CTRLC,d,CTRL @, d, 2
CTRL],CTRLC,d,2,CTRL®, 2
CTRL],CTRLC,CTRL®@,2,CTRLL@,CTRL @
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2.8 Carriage Return and Line Feed

Many computer systems are implemented so that Carriage Return and Line Feed are handled
one way and other systems use them in an entirely different manner. The CT-82 may be configured
to be compatible with most of these systems. For instance, some systems expect the terminals to
automatically generate a Scroll Up function when a Line Feed would put the next line below the
screen. Other systems expect the Line Feed to be ignored. The CT-82 can be used in either environ-
ment by Enabling or Disabling the Scroll on Line Feed. To Enable Scroll on Line Feed, type CTRL
*~ followed by CTRL H. To Disable Scroli on Line Feed, type CTRL *~ followed by CTRL X.

Some systems expect the terminal to automatically issue a Line Feed with every Carriage Re-
turn, others do not. To enable an Automatic Line Feed on Carriage Return, type CTRL ~,CTRLY.
To Disable an Automatic lLine Feed on Carriage Return, type CTRL ~, CTRL L If your system ex-
pects the terminal to automatically issue a Carriage Return when the rightmost column of the
screen is reached, type CTRL ~, CTRL J, to configure the CT-82, To Disable this Automatic New
Line on Overflow, type CTRL ~, CTRL 2.

Powering the terminal on will automatically Enable Scrolt on Line Feed, Disable Automatic
Line Feed on Carriage Return and Enable Automatic New Line on Overflow.

2.9 Summary

This chapter has led the user through a step by step demonstration of the CT-82 terminal by
showing him how to issue commands to the terminal from the keyboard. This has only been a de-
monstration though. The CT-82 is capable of many more functions than were presented in this
chapter. Also, at the beginning of this demonstration the terminal was configured for half duplex
mode so that the keyboard could be used to issue commands to the terminal. The CT-82 can be used
more effectively by using an attached computer to issue the commands to the terminal. For more
detailed information about the controi functions, refer to the next chapter of Appendix A. The user
can gain a great deal of understanding about the functions if he experiments with them from the
keyboard as in this chapter.




Chapter 3. Using the CT-82

This chapter is provided to give the user a start in learning how to use the CT-82 to the fullest
possible extent. All of the possible configuration options will be described as well as a brief des-
cription of all of the control functions that may be used.

3.1 Configuring the CT-82

The CT-82 gets a great deal of its flexibility from its many possible configurations. The things
that can be configured are as follows: The screen size, the character set, the baud rate and sixteen
option flags.

3.1.1 Configuring the Screen Size

The user has a choice of three screen sizes: 16 lines by 82 columns, 20 by 82 and 22 by 92.
The screen size is selected by issuing one of the Configure Screen commands. The 16 by 82 screen is
considered the ‘'normal’ screen size. The 20 by 82 configuration gains additional lines by leaving
less space between lines. This means that letters with descending tails, like v, j and g, will be run
together with the line below. The 22 by 92 configuration is provided for the pseudo-graphics sup-
port.

3.1.2 Configuring the Character Set

The user has a choice of two character sets: The standard character set and the alternate
character set. The standard character set is provided by a Motorola MCM66750 character generator
ROM. This ROM provides displayable characters for the entire ASCII character set, including
control characters. The alternate character set may be furnished by the user and plugged into
a socket provided for that purpose. The optional graphics character generator ROM described in
this documentation may be obtained from Southwest Technical Products.

3.1.3 Configuring the Baud Rate

The CT-82 can be configured for one of 32 different baud rates in the range of 50 baud to
38,400 baud. The baud rate is changed by issuing a Set Baud Rate command. A list of the available
baud rates is given in Appendix M,

3.1.4 Option Flags

There are 16 user settable option flags provided in the CT-82, They provide configuration
capability ranging from control of the characters displayed,to control of the way characters are
transmitted from the keyboard. The following is a list of the option flags and a brief description
of each.

Disable/Enable Escape Character—
When the escape character is disabled, any escape character, 1B (hex), received by the CT-82
will be ignored. When enabled, escape characters received by the terminal will cause the Escape
control function to be executed.

Clear/Set Escape Data Mode— .
When escape data mode is set, all control characters received by the CT-82 will be displayed on
the screen as if they were data characters. After a control character has been displayed the
associated control function will be executed. '

Clear/Set Graphics Cursor Mode—

This option bit is for internal use only. Setting or clearing this flag may cause the CT-82 to
behave in an unexpected manner.

Set Blinking/Non-Blinking Cursor—

. Clearing this flag reconfigures the CT-82 to display the cursor so that it blinks. Setting it forces
the terminal to display the ¢ursor without blinking.
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Set Block/Underline Cursur—
Setting this flag configures the CT-82 to display the cursor as an underline characater. Clearing
the flag causes the full-sized cursor to be displayed.

Display Cursor/Suppress Cursor Display—
When this flag is clear, the cursor will be displayed on the screen at the current cursor position,
When the flag is set the cursor position will be maintained without displaying the cursor on the
screen,

Write Unprotected/Protected Characters—
All data characters displayed on the screen are written to the screen either as protected (low
intensity) or as unprotected (high intensity) characters. Setting this flag causes all subsequent
data characters to be written as protected (low intensity) characters. Clearing the flag causes al!
subsequent data characters to be written as unprotected (high intensity) characters.

ignore/Honor Character Protection {Retain Protected Fields Option)—
When this flag is set, any character that is write protected will not be modified by control
functions like the erases. When the flag is clear, write protected characters are treated no dif-
ferent than unprotected characters.

Enable/Disable Scroll on Line Feed
If this flag is clear, a line feed with the cursor on the bottom line of the screen causes the
screen to be scrolled up one line. If the flag is set, a Line Feed with the cursor on the bottom
_line of the screen wilf be ignored.

Disable/Enable Automatic Line Feed on Carriage Return—
If this flag is set, the CT-82 will automatically execute a line feed function after executing a
carriage return. Otherwise, no line feed function will be executed on execution of a carriage
return function,

Enable/Disable Automatic New Line on Overflow—
When this flag is clear, a character ‘entered into the rightmost column of the screen will auto-
matically cause the execution of a carriage return, line feed sequence. Otherwise, entering a
character into the rightmost column has no special significance.

Enable/Disable Rubout as Data—
~ When this,flag is clear the ASCIHl rubout character, 7F (hex), is treated as a data character.
Otherwise, it is ignored.

Enable Upper and Lower Case/Set Upper Case Only—
This option flag applies only to the alphabetic (A-Z} characters entered at the keyboard.
If the flag is clear, both upper and lower case characters may be entered from the keyboard.
If the flag is set, both upper and lower case characters are entered as upper case only. (Lower
case characters entered by the user are internally converted to upper case.)

Enable/Disable Shift Inversion—

This option fiag applies only to the alphabetic (A-Z) characters entered at the keyboard. When
shift inversion is enabled, non-shifted alphabetic characters are transmitted as upper case
characters, while shifted alphabetic characters are transmitted as lower case characters. This is
inverted from the normal sense of the SHIFT key on typewriter keyboards. When shift inver-
sion is disabled, non-shifted alphabetic characters are transmitted as lower case characters,
while shifted alphabetic characters are transmitted as upper case characters. This is the same as
the normal sense of the SHIFT key on typew\ri_té'r keyboards.
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Set Full/Half Duplex—
This option flag is ignored unless the “'Set Conversational/Paged Edit mode'’ option flag is set
for conversational mode. Half and full duplex have no meaning in paged edit mode.
When the CT-82 is configured for full duplex while in conversational mode, two data paths are
set up within the terminal as follows:
1.) Characters entered from the KEYBOARD are TRANSMITTED, and
2.) Characters RECEIVED are displayed on the SCREEN.

.

/ KEYBOARD /—-——-

When the CT-82 is configured for half duplex while in conversational mode, three data paths
are set up within the terminal:

1.} Characters entered from the KEYBOARD are displayed on the SCREEN.

2.) Characters entered from the KEYBOARD are. TRANSMITTED and
3.) Characters RECEIVED are displayed on the SCREEN.

f
/ KEYBOARD /—-—-—-b—

Set Conversational/Paged Edit Mode—
When the CT-82 is configured for conversational mode, the data paths set up within the
terminal are as described under the ““Set Full/Half Duplex’’ option flag. For details, see the
‘Set Full/Half Duplex’ option flag documentation. When the CT-82 is configured for paged
edit mode, the data paths within the terminal are set up as follows:

1.) Characters entered from the KEYBOARD are displayed on the SCREEN,
2.) Characters read from the SCREEN may be TRANSMITTED, and
3.) Characters RECEIVED are displayed on the SCREEN.

—i
-‘-T'-—-—-
/ KEYBOARD /
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3.2 Control Characters

All terminals have the capability to display data either on a CRT (picture tube), paper or in
some other manner. The things that makes a terminal useful is how it can manipulate that data once
it has received it. Control functions are the method provided to force the CT-82 to manipulate the
data as desired by the user. Processing of data by the control function is initiated bv sending a con-
trol character{s} to the terminal. The control character(s) may be sent from the terminal’s keyboard
or from an interfaced computer system.

Some of the types of things that may be done with the CT-82 are the following: 1.} Position
the cursor anywhere on the screen. The cursor position is used as a reference point for many of the
terminal functions listed below. Manipulating the cursor is described under the headings CONFI-
GURE CURSOR and CURSOR CONTROL in the following section. 2.) Remove data that is no
longer of interest or that is in error. This is accomplished on the CT-82 by using the control functions
described under the heading ERASES. 3.) Move data on the screen upwards, downwards, left or
right. The control functions described as ROLLS AND SLIDES may be used to perform this move-
ment. 4.} Insert or Delete a small portion of data on the screen. To do this, use the functions under
the heading INSERTS AND DELETES. 5.) Change the number of characters on the screen and
change the character set used by the terminal. The functions under CONFIGURE SCREEN may be
used for this purpose. 6.) Draw graphs or pictorials on the screen. Use the functions under the
heading GRAPHICS, 7.) Use the terminal as a glass teletypewriter. Typical teletypewriter control
functions are listed under TELETYPEWRITER FUNCTIONS. 8.} Change the way in which Carriage
Return and Line Feed operate. Look under CONFIGURE CR/LF. 9.) Modify a single character or
the way a character is handled. The controi functions listed under CHARACTER CONTROL may
be used to manipulate single characters or to configure the way in which a character is handled.
10.) Communicate with a device attached to the terminal. These control functions are listed under
DEVICE CONTROL. 11.) Other useful terminal configuration abilities are listed under CON-
FIGURE INTERFACES and CONFIGURE MODES. 12.) Treat the character to follow as a special
case. Several special cases are handled by the functions under LEADIN CHARACTERS. 13.) The
control functions under MISCELLANEOUS may prove to be some of the more interesting control
functions supplied on the CT-82.

3.3 Control Functions

The following is a list of the control functions available on the CT-82 with brief descriptions
of each. A more detailed description of each control function is provided in Appendix A,

3.3.1 Configure Cursor

DISPLAY CURSOR (~~ ~E)}-—Cause the cursor to be displayed. This function differs from Cursor
On in that the CURSOR ON position remains unchanged.

!

SUPPRESS CURSOR DISPLAY (~+~ ~U)—Turn off the displayed cursor. This function is different
from the Cursor Off function in that the CURSOR ON position is unchanged.

SET BLINKING CURSOR FORMAT (~ ~ ~C)—Configure the cursor to blink when it is displayed.
SET NON-BLINKING CURSOR {*~ *S)—Configure the terminal to use a non-blinking cursor.

SET BLOCK CURSOR FORMAT (~~ ~D)—Configure the cursor to display as a block, as opposed
to an underline.

SET UNDERLINE CURSOR {~~ *T)}—Configure the terminal to display the cursor as an under-
line character.
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3.3.2 Cursor Control

BUMP CURSOR DOWN (~B)—Move the cursor one line downward on the screen, Bump cursor
down is not the same function as Line Feed, See the documentation on Line Feed for details.

BUMP CURSOR LEFT (~D)—Move the cursor one position to the left on the screen. This function
is not the same as the Backspace function. See the documentation on Backspace for details.

BUMP CURSOR RIGHT (~ I)-Move the cursor one position to the right on the screen.
BUMP CURSOR UP {~ A)—Move the cursor one line upward on the screen.

CURSOR OFF (~E)—Cause the cursor not to be displayed on the screen. The cursor position is
defined whether or not the cursor is currently being displayed.

CURSOR ON (~U)—Cause the cursor to be displayed on the screen. The format of the displayed
cursor depends on the current setting of the Cursor Select Option bits.

HOME DOWN {~C)— Position the cursor in the lower left corner of the screen.

HOME DOWN TO RIGHT (~\ ~C}—Postion the cursor in the lower right corner of the screen.”

HOME UP (~P)—Position the cursor in the upper left corner of the screen.

HOME UP TO RIGHT (~\ ~P)—-Position the cursor in the upper right corner of the screen.

MOVE CURSOR DOWN {(~\ ~B [count] )—Move the cursor downward on the screen by the
number of lines specified in the [count] .

MOVE CURSOR LEFT (*\ “D [count] }—move the cursor to the left by the number of posmons
specified in the [count].

MOVE CURSOR RIGHT (~\ “1 [count] )—Move the cursor to the right the number of positions
specified in the [count] .

MOVE CURSOR UP {(~\ *A [count} }—Move the cursor upward on the screen the number of lines
specified in the {count] .

SET CURSOR POSITION (X, Y} (~K [X] [Y])—Position the cursor to a specified horizontal and
vertical position. [X] specifies the horizontal position and [Y] specifies the vertical position.

SET CURSOR POSITION (Y, X) {(*\ ~K [Y] [X])~ Position the cursor at a specifiec vertical
and horizontal position. [ Y] specifies the vertical and [X] specifies the horizontal position.

SET HORIZONTAL CURSOR POSITION {~\~W [X] )—Set the horizonta! cursor position to [X].
SET VERTICAL CURSOR POSITION (~\ ~G [Y])—Set the vertical cursor position to vy,

3.3.3 Erases

BACKSPACE (~H)—Erase the last data character displayed. A ‘‘normal’’ backspace occurs as fol-
lows; 1) the cursor is moved left one position, and 2) the character at the new cursor position
is replaced with a blank.

CANCEL (~X}—Erase to the left from the current cursor position to the Cursor On position. This
function is equivalent to using the Backspace function repeatedly.
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ERASE FIELD (~] ~F)—Erase the remainder of the field to the right of the cursor. Consective
characters with the same protection are considered a field.

ERASE NORTH EAST QUADRANT (~\ *\)—Erase the screen quadrant above and to the right
of the cursor position.

ERASE NORTH WEST QUADRANT (~\ ~ L)—Erase the screen quadrant above and to the left
of the cursor position.

ERASE SOUTH EAST QUADRANT (~\ ~]}—Erase the screen quadrant below and to the right
of the cursor position.

ERASE SOUTH WEST QUADRANT (~\ ~M)—Erase the screen quadrant below and to the left
of the cursor position.

ERASE TOQ BEGINNING OF FRAME ("\ ~V)—Erase from the cursor position to the top of the
screen,

ERASE TO END OF FRAME {~ V) —Erase from the cursor position to the bottom of the screen.
ERASE TO BEGINNING OF LINE (~\ ~F)—Erase the line to the left of the cursor.

ERASE TO END OF LINE {~ F)—Erase: the line to the right of the cursor.
3.3.4 Rolls and Stides

ROLL DOWN NORTH EAST QUADRANT (~] *~)—Roll the screen quadrant above and to the
right of the cursor position down one line,

ROLL DOWN NORTH WEST QUADRANT (~] ~N)-—Roll the screen quadrant above and to the
left of the cursor position down one line.

ROLL DOWN SOUTH EAST QUADRANT (~]1 ~_)}—Roll the screen quadrant below and to the
right of the cursor position down one line.

ROLL DOWN SOUTH WEST QUADRANT (~] ~0)—Roll the screen quadrant below and to the
left of the cursor position down one line.

ROLL UP NORTH EAST QUADRANT (~\ * ~)—Roll the screen quadrant above and to the right
of the cursor position upwards by one line.

ROLL UP NORTH WEST QUADRANT {~\ ~N)—Roll the screen quadrant above and to the left
of the cursor position upwards by one line.

ROLL UP SOUTH EAST QUADRANT (~\ ~__)—Rol!l the screen quadrant below and to the right
of the cursor position upwards by one line.

ROLL UP SOUTH WEST QUADRANT (~\ ~0)—Roli the screen quadrant below and to the left
of the cursor position upwards by one line.

SCROLL DOWN {~0)-—Scroll the entire screen downwards by one line.
SCROLL UP {~N)—Scroll the entire screen upwards by one line.
SLIDE SCREEN LEFT (~] ~L)-Shift the entire screen to the left by one character position.

SLIDE SCREEN RIGHT {(~] ~M)—Shift the entire screen to the right by one character position.



3.3.5 Inserts and Deletes

DELETE CHARACTER, LEFT (~] ~H)—Delete the character under the cursor, shifting the left
portion of the line to the right by one character position. :

DELETE CHARACTER, RIGHT (~\ ~H)—Delete the character under the cursor, shifting the
right portion of the line to the left by one character position.

INSERT CHARACTER, LEFT {(~] +X [character] )—Insert [character] into a line at the cursor
position, The left portion of the line is shifted left by one character position.

INSERT CHARACTER, RIGHT (*\ ~X [character} )—Insert [character] into a line at the cursor
position. The right portion of the line is shifted right by one character position.

INSERT LINE, DOWN {~\ ~Y}—Insert a blank line at the current cursor position by rolling the
lines below the cursor down.

INSERT LINE, UP {~Y)—Insert a blank line at the current cursor position by rolling the lines
above the cursor upward.

DELETE LINE, DOWN {~\ ~Z)—Delete a line on the screen by rolling the lines above the cursor
down.

DELETE LINE, UP (~Z}—Delete a line on the screen by rolling the lines below the cursor upward.

3.3.6 Configure Screen

SET CRT DISPLAY FORMAT | (*\ ~Q)—Configure the terminal to use an 82 character by 16
line screen with the standard character generator ROM.

SET CRT DISPLAY FORMAT II (*\ ~R}—Configure the terminal to use an 82 character by 20
line screen with the standard character generator ROM.

SET CRT DISPLAY FORMAT Il {~\ ~S)—Configure the terminal to use an 82 character by 16
line screen with the alternate  ROM character generator.

SET CRT DISPLAY FORMAT IV (*\ ~T)—Configure the terminal to use an 82 character by 20
line screen with the alternate  ROM character generator.

SET GRAPHICS CRT DISPLAY FORMAT {(~]1 ~V)—Configure the terminal to use a 92 character
by 22 line screen with the pseudo-graphics character generator ROM.

3.3.7 Graphics

CLEAR GRAPHICS DOT {~] ~T [GX] I[GY])—Turn off a pseudo-graphics pixel at the speci-
fied graphics position. [GX] specifies the horizontal position and [GY] specifies the vertical
position of the pixel.

INVERT GRAPHICSDOT (#] ~U [GX] [GY])—Invert a pseudo-graphics pixel at the specified
graphics position.

5

SET GRAPHICS DOT (~] +~S [GX] [GY])—Turn on a pseudo-graphics pixel at the specified
graphics position.
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CLEAR GRAPHICS LINE {(#] ~D [GU] [GV] [GX] [GY])—-While in graphics mode, clear
a straight line between two points. [GU] specifies the horizontal position and [GV] specifies
the vertical position of the first end point. [GX] specifies the horizontal position and [GY]
specifies the vertical position of the second end point,

INVERT GRAPHICS LINE (~] ~E [GU] [GV] I[GX] [GY]}—While in graphics mode, in-
vert a straight line between two points.

SET GRAPHICS LINE (~] ~C [GU] [GV] [GX] [GY]}—While in graphics mode, draw a
~ straight line between two points.

PITCH DOWN GRAPHICS SCREEN (~] ~I})—Roll the pseudo-graphics pixels on the screen down-
ward by one pixel position.

PITCH UP GRAPHICS SCREEN (~] ~J)—Roll the pseudo-graphics pixels on the screen upward
by one pixel position.

YAW LEFT GRAPHICS SCREEN (~] ~Y)}-Shift the pseudo-graphics pixels on the screen left by
one pixel position.

YAW RIGHT GRAPHICS SCREEN (~] ~Z)—Shift the pseudo-graphics pixels on the screen right
by one pixel position.

3.3.8 Teletypewriter Functions

BELL {~G)—Give the operator an audible alert.

CARRIAGE RETURN (~M)—Return the cursor to the left edge of the screen. If the Auto Line
Feed option is set, a Line Feed function is executed.

FORM FEED (~L}—Clear the screen. This function causes the equivalent of a Home Up function

followed by an Erase to End of Frame function. {For details see Home Up and Erase to End
of Frame.}

LINE FEED (~J)—Move the cursor to the next line of the screen. If the cursor is not on the bottom
line of the screen, this function is treated like a Bump Cursor Down function, If the cursor is
on the bottom line of the screen and the Scroll on Line Feed Option is set, the screen will
scroll upward by one line.

LINE UNFEED (*\ ~J)—Move the cursor to the previous line of the screen. This function is the
opposite of Line Feed.

3.3.9 Configure CR/LF

DISABLE AUTOMATIC LINE FEED ON CARRIAGE RETURN {~~ ~l}—Configure the terminal
10 not execute an automatic Line Feed function whenever a Carriage Return is executed.

ENABLE AUTOMATIC LINE FEED ON CARRIAGE RETURN {~~ ~Y)—Configure the terminal
so that a Carriage Return will automatically execute a Line Feed function.

DISABLE AUTOMATIC NEW LINE ON OVERFLOW (~+~ ~Z)—Configure the terminal so that
no new line function is executed if data characters overflow the line to.\the right.

ENABLE AUTO'MATIEC NEW LINE ON OVéR FLOW (~~ ~J)—Configure the terminal to execute
a Carriage Return, Line Feed sequence whenever the rightmost column of the screen 1s written.
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DISABLE SCROLL ON LINE FEED {~~ ~X)—Configure the terminal so thata Line Feed occuring
on the bottom line of the screen does not execute a Scroll Up function.

ENABLE SCROLL ON LINE FEED (~~ ~H}—Configure the terminal to execute an automatic
Scroll Up function when a Line Feed is executed with the cursor on the bottom line of the
screen.

3.3.10 Character Control

CHANGE CONTROL CHARACTER (~] *W [funtion byte] [control character})}—Change the
contro} function of any of the 32 primary control characters.

DISPLAY CONTROL CHARACTER ({~\ ~@)—Selectively disable Group A control characters.
This function is most useful when translated into Group A using the Change Control Charac-
ter function. For example: If the only control functions you want executed by the terminal
are Carriage Return and Line Feed, all other characters must be changed to execute the Dis-
play Control Character function. When this is done, only the Carriage Return and Line Feed
functions will be executed. All other control characters will be displayed as data characters.

NULL {~@)—No operation (NOP)} function for teletypewriter compatibility.

CLEAR CHARACTER PROTECT BIT {*] ~R [X] [Y])—Force the character at the specified
screen position to assume unprotected (high intensity) status. [X] specifies the horizontal
position and (Y] specifies the vertical position.

SET CHARACTER PROTECT BIT (~)] ~Q [X] [Y])—Force the character at the specified
screen position to assume protected (low intensity) status.

SET BACKGROUND MODE {~\ ~E)—Configure the terminal for background mode; that is, all
characters written to the screen will be written as protected (low intensity) characters.

SET FOREGROUND MODE (~\ ~ U}-Configure the terminal for foreground mode; that is, all
characters written to the screen will be written as unprotected (high intensity) characters. [n
addition, protected (low intensity} characters may not be erased or overwritten.

\

DISABLE RUBOUT AS DATA {~~ ~[}—Configure the terminal so that a rubout (hex 7F)' presen-
ted as a data character is ignored.

ENABLE RUBOUT AS DATA (~~ ~K)—Configure the terminal to treat a rubout (hex 7F) as
a data character.

DISABLE ESCAPE CHARACTER (~~ ~@)—Escape characters {hex 1B} will be ignored by the
terminal.

ENABLE ESCAPE CHARACTER (~~ ~P)—Escape characters {hex 1B) will invoke a Data Link
Escape Control function. For details, see Data Link Escape.

HONOR CHARACTER PROTECTION (~~ ~W)—Configure the terminal to honor character pro-
tection during data entry, erase, and transmit functions.

IGNORE CHARACTER PROTECTION {~+ ~G)—Configure the terminal to ignore the protection
status of characters displayed on the screen.

WRITE PROTECTED CHARACTERS (~*~ ~V)—Configure the terminal so that all characters dis-
played will be write protected {low intensity).
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WRITE UNPROTECTED CHARACTERS (~~ » F)—Configure the terminal to write characters on
the screen in unprotected (high intensity) format.

3.3.11 Device Control

DISABLE TERMINAL PRINTER PASSTHROUGH (] ~G)—Disable the optional terminal prin-
ter. For details about the Terminal Printer Passthrough capability, see the documentation of
Enable Terminal Printer Passthrough.

ENABLE TERMINAL PRINTER PASSTHROUGH (~] ~K)—When the printer is enabled, any
data characters received by the terminal will be passed on to the printer by the terminal.

PUNCH OFF (~T)—Produce a strobe suitable for deactivating an external device. This strobe is
available on pin 25 of the serial 1/0 connector on the back panel. (This is compatible to the
SWTPC AC-30 interface.)

PUNCH ON {~R)—Produce a strobe suitable for activating an external device. This strobe is avail-
able on pin 11 of the serial 1/0 connector.

READER OFF (~S8)—Produce a strobe suitable for deactivating an external device. This strobe is
available on pin 18 of the serial 1/0 connector.

READER ON (~Q)—Produce a strobe suitable for activating an external device. This strobe is
available on pin 10 of the serial 1/0 connector.

3.3.12 Configure Interfaces

ENABLE UPPER AND LOWER CASE (~+ ~L)—Configure the terminal keyboard to transmit
both upper and lower case alphabetic characters. This option does not affect non-alphabetic
characters.

SET UPPER CASE ONLY (~~ ~\)—Configure the terminal keyboard so that alphabetic charac-
ters are forced to upper case.

SET CONVERSATIONAL MODE (~~ ~0)—Configure the terminal to conversational mode.
SET PAGED EDIT MODE (~~ ~_)—Configure the terminal to paged mode.
SET FULL'DUF;LE)( {~+~ ~N)—Configure the terminal to full duplex mode.
SET HALF DUPLEX (~+~ +*)—Configure the terminal to operate in the half duplex mode.

SET BAUD RATE (] ~1) [control character] —Reconfigure the terminal’s baud rate.

ENABLE SHIFT INVERSION ({~~ ~M)—Configure the terminal keyboard to invert the sense of
the shift key for all alphabetic characters. ‘

DISABLE SHIFT INVERSION (~~ +])~Disable shift key inversion on alphabetic characters.

3.3.13 Configure Modes
CLEAR ESCAPE DATA MODE {~+ ~A}—Turn the escape mode (control character display) off.

\ .
SET ESCAPE DATA MODE\(*~ ~Q}—Control characters will be displayed on the screen before
they are processed as functions by the terminal,
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CLEAR GRAPHICS CURSOR MODE (~~ ~B)—Disable special cursor and scrolling functions
used by CT-82 graphics control functions.

SET GRAPHICS CURSOR MODE (~~ ~R)—Configure the terminal for graphics mode scrolling
and cursor function. This function is normaily limited to internal use by the graphics functions.

3.3.14 Leadin Characters

DATA LINK ESCAPE (~] ~P [character] )—[character] is treated as a seven-bit ASCII character

and is displayed on the screen. If [character] is a control character, it is simply displayed
without executing the associated control function.

ESCAPE ([ [character] }—[character] may be any 7-bit value, and will be treated as data and dis-
played on the screen, if the Enable Escape Character mode has been set.

GROUP B CONTROL SEQUENCE (~\ followed by [control character] }—Provide a second group
of control characters {Group B) for less commonly used control functions. A Group B control
sequence consists of the Group B entry character followed by one of the Group B control
characters. See the documentation of the Group B control functions for details,

GROUP C CONTROL SEQUENCE (~] followed by [control character} )—Provide a third group
of control characters {Group C) for less commonly used control functions. A Group C control
sequence censists of the Group C entry character followed by one of the Group C control
characters. See the documentation of the Group C control functions for details.

OPTION BIT CONTROL (~~ followed by [control character] }—Provide a method for setting and
clearing the 16 process option bits recognized by the CT-82 control ROM. For details, see the
-documentation of the Group D control functions.

OPTION ROM CONTROL SEQUENCE (~__ followed by {[control character] )—-Provide a method
for executing controi functions provided in a possible Optional Control ROM. Individual func-
tions are documented for the specific optional ROM installed.

SET LEADIN CHARACTER (*\ ~{ [control character] }—Configure the terminal to require a
control function Leadin Character. All control characters, unless preceded by the Leadin
Character, will be treated as data characters.

3.3.15 Miscellaneous

DISPLAY BYTE iN HEX {~] ~[ [byte] }—Display an 8-bit binary value in hexadecimal format.

DISPLAY NUMBER IN DECIMAL {~] ~\ [MSP] ([LSP])-Display a 16-bit binary value in
left-normalized, leading zero suppressed format.

READ CURSOR POSITION {~] ~A)—This function transmits the current cursor position as two
characters, the first is the horizontal position and the second is the vertica! position.

READ LIGHT PEN POSITION (~] ~B)—Transmit the screen position of the character touched by

the Light Pen. {A light pen is not available from SWTPC.) The first character transmitted is
the horizontal position and the second is the vertical position.

TRANSMIT (SCREEN READ) (~W)—Transmit the contents of the screen, from the upper left
corner up to, but not including the current position of the cursor, ’
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Chapter 4. Principles of Operation

The following chapter is provided to give the user some background information that wiil
prove useful when using some of the more flexibie control functions.

4.1 Data Removed from the Screen

The CT-82 is not capable of transmitting any data from the screen except as described under
the Screen Read control function. This means that any data that is not currently displayed on the
screen is lost, Scrolling or sliding part or all a line off the screen forces all characters beyond the
display boundaries to be lost.

4.2 Displaying Control Characters

There are three methods provided with the CT-82 to cause control characters to be displayed
as data characters. The first method causes the control character to be displayed followed by the
execution of the associated control function. The second method requires a leadin character follow-
ed by the control character to be displayed. The third method is used to disable the control func-
tion associated with the control character and cause that control character to be treated as a dis-
playable data character.

The first method of displaying control characters described above involves changing one of the
option flags. If the 'Clear/Set Escape Data Mode' option flag is set, then a control character sent
to the terminal will first be displayed exactly as if it were a data character and second the control
function associated with that control character will be performed by the terminal. This is a useful
debugging tool for analyzing the characters actually received by the terminal.

The second method of disp/laying control characters described above makes use of the Data
Link Escape function. The control characters used to execute the Data Link Escape function are
sent to the terminal followed by the control character that needs to be displayed as a data charac-
ter. The control function associated with the control character is not executed.

The third method of displaying control characters described above provides a method for in-
forming the terminal that specified control character{s) need to be treated as data character(s)
and not control character{s). By using the Change Control Character function,the Display Control
Character function can be associated with those control character(s) that need to be displayed.

4.3 High versus Low Intensity Characters

The CT-82's capability to display characters on the screen at two brightness levels can be used
in two different ways. First it is possible to use the different intensities to simply highlight informa-
tion on the screen. The second method is to treat the low intensity characters as protected charac-
ters. ,

Using the different intensities to highlight important information on the screen requires that
attention be given to two of the option flags; the ““Write Unprotected/Protected Characters’ option
flag and the “Ignore/Honor Character Protection’” option flag. Whenever the user wishes to write
characters at low intensity, he must set the “Write Unprotected /Protected Characters’” option to
Write Protected Characters. Similarly, if high intensity characters are desired this option must be
set to Write Unprotected Characters. Since the user is not interested in whether the character is
protected or unprotected, he must also set the Ignore/Honor Character Protection’’ option flag to
lgnore Character Protection,

Writing programs for data entry is simplified a great deal by treating the low intensity charac-
ters as protected characters. For example, the ““form’ or information put on the screen requesting
the data to be entered, can be put onto the screen as protected characters and all information typed
in from the keyboard can be put there as unprotected characters. This allows the program to initia-
lize the screen for the next entry by simply erasing the screen instead of re-displaying the form. Pro-
tected characters are not erased by the CT-82, Simply put the information on the screen by using
the techniques described for highlighting above, then set the *’Ignore/Honor Character Protection’
option flag to Honor Character Protection.
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" 4,4 Using the Change Contro] Character Function

©

Before this function can be utilized by the user, he must understand the difference between
a control function and a control character. A control character is the character received by the ter-
minal which is used to invoke a control function. For example, issuing a @D to the terminal will
invoke the Carriage Return control function.

With the Change Control Character function this association between control character and
control function can be changed. It is possible to cause a @D to force execution of some contro!
function other than Carriage Return. The Change Control Character function is used to replace
the existing association between control character and control function with a new association be-
tween that control character and a new control function.

4.5 Substituting the CT-82 for Another Terminal (Character Translation)

If the user wishes to subsititute the CT-82 in place of another terminal that is curently being
used with his computer system, it is likely that the CT-82's Group A control functions are not the
same as the control functions available on the terminal being replaced. This incompatibility can be
handled by using the CT-82"s Change Control Character function.

Example: A particular user wishes to use the CT-82 in place of his older terminal and he finds
that the only incompatibility between the two terminals is the way in which their Set Cursor Posi-
tion functions work. The computer system issues a CTRL K, followed by the vertical position,
followed by the horizontal position when the cursor position needs to be set. When the old terminal
receives this control character sequence, it does the cursor position properly. The problem is that
when the CT-82 receives this control character sequence, it treats the vertical position as the hori-
zontal position and vice versa.

To solve this problem the CT-82 needs to be reconfigured so that it will hand!e the horizontal
and vertical positions properly. To do this, type the following sequence at the CT-82’s keyboard:
CTRL ], CTRL W, +, CTRL K. What this acccomplishes is to reconfigure the CT-82 so that the Set
Cursor Position (Y,X} function is used instead of the Set Cursor Position (X,Y) function. After
configuring the CT-82 in this manner, the CT-82 will work in place of the older terminal.

Any control function that operates differently on the terminal being replaced can be handled

-in a similar manner. Simply find the CT-82s equivalent contro! function and translate the CT-82's

control character to execute that function.

Note: The translate table used by the CT-82 which allows this capability is reset every time the
terminal is powered on. This means that every time the terminal is turned off then turned back on
again, the previous control character configuration is lost, All control character transiates must be
done again. This is best handled by changing initialization software executing on the computer to
issue the translation commands to the CT-82, instead of typing in the contro!} character sequences
from the keyboard. ' -

It may also be necessary to disable one or more of the CT-82’s control characters. This may be
required because the computer is issuing control characters that it expects the terminal to ignore.
This can be accomplished by using the CT-82's Change Control Character function to translate to
the Null function on those control characters which need to be ignored.

Another possiblity is that the terminal being replaced treats some of the control characters as
data characters without an associated control function. This can be handled by using the Change
Control Character function to associate the Display Control Character function with the control
character that needs to be displayed.

4.6 Graphics Mode

A pseudo-graphics terminal, like the CT-82, remembers what is displayed on the screen as
ASCII characters and uses a character generator to translate those characters into pixels. This is
different from a true graphics terminal which does not have a character generator, but simply re-
members whether each pixel is on or off, individually. The advantage of a pseudo-graphics terminal

ST

is that it uses the same hardware as a “‘normal’”” terminal. A true graphics terminal has better resolu-
tion, but pays for it with more expensive, special purpose hardware.
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The pseudo-graphics capability implemented on the CT-82 makes use of a special graphics
character generator ROM used as the alternate character set. This character set includes all of the
special characters needed to generate pixels in each character position. In addition, it includes all
of the ASCII character between 2@ (hex) and 5F (hex). These characters include all of the upper
case letters, the digits and most of the useful punctuation.

Note: To use the CT-82's graphics capability you must obtain the special graphics character
generator ROM from SWTPC and be sure that it is plugged into the socket provided for the alter-
nate character set.

Each of the graphics characters is divided into 6 pixels. A graphics character is 2 pixels
wide and 3 pixels high. Since the graphics screen is 92 characters wide by 22 lines high, this yields

_a resolution of 184 pixels wide by 66 pixels | hlgh Note that ASCII characters written to the screen

take up an area equivalent to a 2 by 3 grid of f ptxels These ASCII characters are written to character
positions, not pixel positions. For example, if the following pixels on the screen are set: {80, 30),
(81, 30) (80, 31), (81, 31}, (80, 32} and (81, 32} then writing an ASCI| character at position
(40, 10) will overwrite the pixels.

When the CT-8B2 receives a graphics control command to modlfy a pixel position, the pixel
position is converted into a character position and a character selector. The character already at that
character position and the character selector are then used to select the graphics character appropri-
ate to performing the graphics control function. This selected character is then written to the
character position.

4.7 Timing Considerations

Each control function and data character that must be processed by the CT-82 requires a
finite amount of time for the processing. Data characters and most of the control functions take
very little time to execute while others, particularly those that must modify a large portion of the
screen, require considerably more time to execute. Since the minimum amount of time between
characters is fixed by the baud rate and since this time is conceivably much less than the amount
of time required for the terminal to complete processing of some of the control functions, data may
be lost.

The mechanism provided in the CT-82 to handle this problem is a buffer which holds all in-
coming characters until they can be processed. f the CT-82 must process a large number of func-
tions that take excessive time, it is possible for this buffer to overflow. If the buffer gets filled,
any characters received by the terminal will be lost unti! such time as more room becomes available
in the buffer due to the processing of characters by the terminal.

A warning to those people already familiar with terminals and their timing problems is appro-
priate at this time. A common method for handling timing considerations is by sending an appro-
priate number 'of Nuli characters to allow time for the control function processing to complete. A
perfect example of this method is the execution of the Carriage Return function by teletypewriter
type terminals. The Carriage Return function typically takes 4 character times to complete, these
4 character times are usually filled by issuing a Carriage Return, Line Feed, Nul! and another Null.
THIS METHOD DOES NOT WORK WITH BUFFERED DEVICES, including the CT-82. What
happens is that the Null character takes up one additional character position in the buffer. Each
additional Null character takes up one more position in the buffer. This implies that there is less
room in the buffer to accept data characters, which means that for each Null character put into the
buffer one additional data character will be lost. This accomplishes the opposite of what was de-
sired.

If data is being lost due to the buffer overflowing, there are two methods that can be used
to prevent the CT-82 from losing data. The first method is to reconfigure the terminal to use a
lower baud rate. This increases the amount of time between characters, giving the terminal more
time to process the control functions causing the problem. This method is undesirable in that it
imposes a limit on the baud rate that can be used. The second method is to connect a terminal
handshake line (DTR) to the interfaced computer. This line provides status information to the

computer which force it to pause until the terminal is ready to accept more data. This mechanism
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allows the terminal to be configured up to its maximum baud rate {38,400 baud) without loss of
any data. Further details are given in Appendix L.

tf the user is unable or unwilling to connect the handshake lines, 9600 baud is an upper limit
on the baud rate. Unless the terminal is configured for graphics mode, it is highly unlikely that any
data will be lost when the terminal is operating at 9600 baud. In a similar manner it is equally likely
that data will be lost when the terminal is operating at any of the baud rates above 9600 baud with-
out the use of the handshake lines. Since the buffer is much smaller when the terminal is configured
for graphics mode, either a lower baud rate or the handshake lines must be used.

4.8 Paged Edit Mode—Screen Read —Block Transmit

Paged Edit Mode is a mode of operation provided with the CT-82 which allows the user to
type an entire page of information onto the screen before it is transmitted to the computer. This
mode of operation goes under many names, among them Paged Edit Mode, Screen Read and
Block Transmit.

Paged Edit Mode works as follows. First the CT-82 must be configured for Paged Edit Mode by
setting the “‘Conversation/Paged Edit Mode™ option flag for Paged Edit Mode. This sets up the ter-
minal so that the only way in which information will be transmitted to the computer is when the
XMIT key is typed or when the computer issues a Screen Read control character to the terminal.

Next the user types any information onto the screen that. needs to be transmitted to the com-
puter. This information can be put onto the screen in any format and by any means available to the
user. This means that cursor positioning, erases and any of the other control functions may be used
to get the information onto the screen. Contro! characters may be issued to the terminal by using
the CTRL key in conjunction with the other keys at the keyboard. The format of the information
on the screen depends only on the format expected by the program executing in the interfaced
computer.

When all of the information is on the screen in the desired format, the user should position the
cursor to the lower right corner of the screen and type the XMIT key. CTRL W can be used in place
of the XMIT key, if the XMIT key is not available, The Screen Read function transmits the infor-
mation on the screen line by line starting with the upper left corner of the screen and continuing
until encountering the cursor. Once transmission starts there is no way to interrupt the transmission
process. |t must continue unti! the cursor is encountered, The cursor position remains unchanged
throughout the transmission process.

. If the line contains any trailing bianks, a single Carriage Return character is transmitted instead
of the trailing blanks. If there are no trailing blanks in the line, a Carriage Return character is used
to separate the lines. The cursor is considered the end of the last line and a Carriage Return charac-
ter is transmitted to indicate the end of the line. There are no Line Feed characters transmitted fol-
lowing the Carriage Return characters transmitted at the end of each line.

if there are any control characters displayed on the screen at the time that the XMIT key
is typed, they will not be transmitted. Also, the user can decide whether or not protected (low
intensity) characters are transmitted. Unprotected {high intenisty) characters are always transmit-
ted. See Appendix A for additional information about the Transmit function.

4.9 Printer Passthrough

Printer passthrough is a feature provided in the CT-82 which allows a parallel interfaced printer
to be connected to and controlled by the terminal. This ability can be used to produce a hard copy
of the information received at the terminal. Also, if the terminal is at a physically different tocation
than the interfaced computer, printer passthrough can be used to print information at the remote
site. .
Just as the video screen is treated as a display device, the printer becomes another display de-
vice when it is enabled. This means that any character received by the terminal, is not only display-
ed on the screen, but is printed as well.

Since many of the control characters used by the terminal are undefined for most printers, the
‘CT-82 passes only a limited set of control characters to the printer. All data characters are passed
to the printer. The control characters passed to the printer are: Carriage Return, Line Feed, Form
Feed and Bell.
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When the printer connected to the CT-82 is unable to accept characters as fast as the terminal,
one of two procedures must be used to keep the printer from losing data. The first and recommen-
ded procedure is to connect the terminal’s handshake line {DTR) to the interfaced computer. The
second procedure is to lower the terminal’s baud rate to the point where the printer can keep up
with the terminal,

Note that the information displayed on the screen cannot be passed to the printer in the same
manner as Block Transmit can transmit the information displayed on the screen to the interfaced
computer,

The following is an example of a sequence of characters transmitted to the CT-82 and the ac-
tions associated with the characters. Printer passthrough is turned on by issuing a 1D (hex) fotlowed
by a @B (hex)} to the terminal. Printer passthrough is turned off by issuing a 1D (hex} followed by
a @7 (hex) to the terminal.

Character

Sequence: 1D @B @c 1D @7 THIS WILL ONLY BE PISPLAYED @D 0A
Action at Printer Form  Printer {Displayed at Terminal) Carriage Line
Terminal: On Feed Off THISWILL ONLY BE DISPLAYED Return Feed
Action at Form

Printer: None Feed None None None None
Character

Sequence: 1D 0B THISWILL BE BOTH PRINTED AND DISPLAYED 0D QA 1D @7

Action at Printer (Displayed at Terminal) Carriage Line Printer
Terminal: On THISWILL BE BOTH PRINTED AND DISPLAYED Return Feed Off
Action at {Printed on Printer) Carriage Line
Printer: None  THISWILL BE BOTH PRINTED AND DISPLAYED Return Feed None

4.10 CURSOR ON Position {Cancel and Backspace)

The CURSQR ON position is intended for use in conjunction with the Backspace control func-
tion, the Cancel control function and the data character function described in Appendix B, All of
these functions are most useful when displaying data entered from the keyboard.

When a character is entered from the keyboard and echoed to the terminal, it is displayed on
the screen using the data character function. Since the data character function automatically bumps
the cursor to the next character position, there is no need for cursor positioning to occur between
data characters. The Backspace function’s method of positioning the cursor is the inverse of the
method used by the data character function to bump to the next character position.

In addition to repositioning the cursor to the previous character position, the Backspace func-
tion erases the character that was already in that position. This provides a simple method for the
operator to correct a single character typing error. Unfortunately, this gives the operator the capa-
bility to erase more information than he has typed. Backspacing beyond the first character he typed
would erase any information displayed to the left of the space reserved for data entry. If this oc-
curs, he may lose data he did not intend to lose.

The mechanism provided in the CT-82 to prevent backspacing too far is to provide a boundary
called the CURSOR ON position. If the cursor position is the same as the CURSOR ON position,
the Backspace function will be ignored by the terminal. This means using Backspace will work until
the most recent CURSOR ON position is encountered.

It is recommended that when implementing data entry programs which make use of the CT-82,
that the following sequence be used. After the cursor has been moved to the position where data is
to be entered, the cursor should be turned on\ This establishes the CURSOR ON position. Charac-
ters should then be obtained from the keyboard and echoed to the screen. When a Carriage Return
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is received from the keyboard, the cursor should be turned off and data entry terminated. Using
this method allows Backspace to be used during data entry.

The Cancel control function is provided to simplify erasing all the way to the CURSOR ON
position. If Backspace is typed repeatedly, the cursor will be backed until the CURSOR ON posi-
tion is encountered. To save the operator the effort of typing Backspace so many times, the Cancel
key can be typed to accomplish the same thing.

4.11 Default Configuration

The configuration of the CT-82 after power up depends on the CONFIGURE switch on the
back panel and the DIP switch under the terminal’s cover. If the CONFIGURE switch is in the
PROGRAMMABLE position , the 8-bit DIP switch is used to select the baud rate, the screen for-
mat, etc. Setting the DIP switch is described elsewhere in this manual.

If the CONFIGURE switch is set to AUTQO, the terminal is configured as if the DIP switches
were set as follows:

Switch $0 = OFF

Switch 41 = ON

Switch 42 = ON Select 9600 baud.
Switch #3 = OFF

Switch #4 = OFF

Switch #5 = ON Select Conversational mode.
Switch #6 = ON Select Full Duplex mode.
Switch #7 = ON Select CRT Format .

The option flags are all cleared as shown below {the cleared position is in bold face type).

Disable/Enable Escape Character

Clear/Set Escape Data Mode

Clear/Set Graphics Cursor Mode

Set Blinking/Non-Blinking Cursor

Set Block/Underline Cursor

Display Cursor/Suppress Cursor Dlsplay

Write Unprotected/Protected Characters
Ignore/Honor Character Protection

Enable/Disable Scrolt on Line Feed

Disable/Enable Automatic Line Feed on Carriage Return
Enable/Disable Automatic New Line on Overfiow
En;able/DisabIe Rubout as Data

Enable Upper and L.ower Case/Set Upper Case Only
Enable/Disable Shift Inversion

Set Full/Half Duplex

Set Conversational/Paged Edit Mode



APPENDIX A

BACKSPACE—
Control Character sequence: @8 (hex)
8 (decimal)
~H (keyboard)
Function: Erase the last data character displayed.

SPECIAL CONSIDERATIONS:

—  The four actions that may occur are:

1. A “normal” Backspace occurs as follows:

A. The cursor is moved left one position, and
B. The character at the new cursor position is replaced

with a blank.

2. The Backspace backs past a protected field as follows. The cursor
is fhoved left until:

A. An unprotected character is encountered {this character
is replaced with a blank}, or

B. The CURSOR ON position is encountered (the cursor
position will remain at the CURSOR ON position and
no further action is taken).

3. The character under the cursor is replaced with a blank.

4.  The Backspace function is ignored.

—  The following algorithm is used by Backspace:

STEP 1. Is the cursor currently positioned to the right margin? If so,
go to Step 2. Hf not, go to Step 3.
STEP 2 is the character under the cursor a blank? If so, go to Step 3.
If not, go to Step 5.
STEP 3 Is the current cursor postion the same or to the left of the
CURSOR ON position? If so, terminate Backspace proces-
, sing. If not, go to step 4.
STEP 4 Move the cursor left one positinn {this does not change the
CURSOR ON position).
STEP5 Is the Retain Protected Fields option set? If so, go to Step 6.
If not go to Step 7.
STEP6 Is the character under the new cursor protected(low inten-
sity)? If so, go to Step 3. i not, go to Step 7.
STEP 7 Replace the character under the cursor with a blank and ter-
minate Backspace processing.
BELL—-
Control Character sequence: 07 {(hex)
‘ 7  {decimal)
\ ~G (keyboard)
Function: Give the operator an audible alert.
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BUMP CURSOR DOWN—

Control Character sequence: 02 {hex}
2  (decimal)
~B (keyboard)

Function: Move the cursor one line downward on the screen.

SPECIAL CONSIDERATIONS:

-~} the cursor is on the bottom line of the screen, this function is ignored.

—  The cursor’s horizontal position is unchanged.

— The CURSOR ON position is cleared.

—  Bump cursor down is not the same function as line feed. For details, see the
documentation of Line Feed.

BUMP CURSOR LEFT—

Control Character sequence: 04  (hex)
4  (decimal)
~D (keyboard)

Function: Move the cursor one position to the left on the screen.

SPECIAL CONSIDERATIONS:

—  The CURSOR ON position is cleared.
—  The cursor’s vertical position is unchanged.
— If the cursor is at the left edge of the screen, this function is ignored.

—  This function is not the same as the backspace function. For details see the
documentation on Backspace. :

BUMP CURSOR RIGHT—

Control Character sequence: B89 (hex)
‘9 (decimal)
~] (keyboard)

Function: Move the cursor one position to the right on the screen.

SPECIAL CONSIDERATIONS:

—  If the cursor is at the right edge of the screen, this function is ignored.
— .The cursor’s vertical position is unchanged.
—  The CURSOR ON position is cleared.

BUMP CURSOR UP—

Control Character sequence: @1 -(hex)
1. {decimal)
~ A {keyboard)

Function: Move the cursor one line upward on the screen.

SPECIAL CONSIDERATIONS:

—  If the cursor is on the top line of the screen, this function is ignored.
—  The cursor’s horizontal position is unchanged.
—  The CURSOR ON position is cleared.
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CANCEL-

Control Character sequence: 18 (hex)

Function:

24 {decimal)
~X (keyboard)

Erase to the left from the current cursor position to the CURSOR ON-
position.

SPECIAL CONSIDERATIONS:

If the cursor is currently off, the CURSOR ON position is assumed to be at
the left edge of the screen.

This function uses the Backspace function to erase characters.

This function terminates when Backspace forces the cursor position to equal
the CURSOR ON position,

The CURSOR ON position is unchanged.

CARRIAGE RETURN—

Control Character sequence: @D (hex)

Function:

13 {decimal)
~M (keyboard)

Return the cursor to the left edge of the screen.

SPECIAL CONSIDERATIONS:

CHANGE CONTROL CHARACTER—

Function:

The cursor is moved to the left edge of the screen.
H the Auto Line Feed option is set, a Line Feed function is executed.
The CURSOR ON position is cleared.

Y S

29 23 [function byte] [control character] {(decimal)

~] ~W [function byte] [control character] (keyboard)

Change the control function of any of the 32 contro! characters.

SPECIAL CONSIDERATIONS:

!

"Only the 32 control characters may have their control function changed.

Only the control functions in Group A, Group B and Group C may be used
to replace the control functions already associated with a control character.
Group D control functions may not be used to replace the contro! functions
already associated with a contro! character.

If the function byte has a value between @9 and 1F{hex}, the specified con-
trol character is associated with a Group A control function. _

If the function byte has a value between 20 and 3F (hex), the specified con-
trol character is associated with a Group B control function. 20 (hex) refers
to the function associated with the 0@ (hex) control character in Group B,
21 refers to 01, 22 refers to 82 and so on.

If the function byte has avalue between 40 and 5F (hex), the specified con-
trol character is associated with 2 Group C control function. 30 (hex)
refers to the function associated with the @@ (hex)} control character in
Group C, 31 refers to @1, 32 refers to @2 and so on. '
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CLEAR CHARACTER PROTECT BIT—

Control Character sequence: 1D 12 [X] [Y] thex)
29 18 [X] [Y] (decimal)
~]  ~R [X] [Y] {keyboard)

Fuhction: Force the character under the cursor to assume unprotected (high in-
tensity) status.

SPECIAL CONSIDERATIONS:

— If the Graphics Cursor Mode option is set, this function is ignored.

—  The state of the Retain Protected Fields and Write Protected options are un-
changed.

— X specifies the horizontal position and Y specifies the vertical position.

— X must be between zero and one less than the maximum number of charac-
ters per line on the screen {inclusive).

— Y must be between zero and one less than the maximum number of lines on
the screen {inclusive).

— If X or Y exceeds the allowable range, it is set to the maximum permissibie
value. (For maximum permissible values, reference the documentation on
the CRT display formats.)

—  Line @ specifies the top line of the screen,

—  Column @ specifies the leftmost character position on a line.

—  The cursor position is unchanged.

CLEAR ESCAPE DATA MODE-

Controf Character sequence: 1E 01 {hex) "
: 30 1 (decimal)
~~ ~A (keyboard)

Function: Turn the escape mode {control character display) off.

CLEAR GRAPHICS CURSOR MODE—

Control Character sequence: 1E 92 (hex)
30 2 (decimal)
~~ ~B ({keyboard)

Function: Disable special cursor. and scrolling functions ':sed by CT-82 graphics
control functions.

'CLEAR GRAPHICS DOT —

Control Character sequence: 1D 14 [GX] [GY] (hex)
29 20 [GX] I[GY] (decimal)
~] ~T [GX] [GY] (keyboard)

Function: Turn off a pseudo-graphics pixel at the specified graphics position.
- SPECIAL CONSEDERATIONS

- GX specnfles the horizontal posmon and GY specifies the vertical position of
the pixel.

— GX must be between zero and one less than the maxnmum number of pixels
per row {inclusive). (A row refers to a row of pixels.)
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—~  GY must be between zero and one less than the maximum number of rows
{(inclusive).

— If GX or GY exceeds the allowable range, it is set to the maximum permis-
sible value. (For maximum permissible values, reference the documentation
on setting the graphics CRT format.)

—  Row @ specifies the top row of pixels on the screen.

—  Column @ specifies the leftmost pixet position in a row.

—  The cursor position is unchanged.

CLEAR GRAPHICS LINE-

Control Character sequence: 1D 94 [GU] [GV] [GX] [GY] (hex)
29 4 [GU} [GV] [GX] I[GY] idecimal)
] ~D [GU] [GV] [GX] I[GY] (keyboard)

Function: Turn off the pseudo-graphics pixels in astraight line between two points.

SPECIAL CONSIDERATIONS:

—  GU specifies the horizontal position and GV specifies the vertical position
of the pixel at the first end point.

—  GX specifies the horizontal position and GY specifies the vertical position of
the pixel at the second end point.

—  GU and GX must be between zero and one tess than the maximum number
of pixels per row (inclusive). (A row refers to a row of pixels.)

— GV and GY must be between zero and one less than the maximum number
of rows (inclusive).

— 1 GU, GV, GX or GY exceeds the allowable range, it is set to the maximum
permissible value. (For maximum permissible values, reference the documen-
tation on setting the graphics CRT format.)

—  Row @ specifies the top row of pixels on the screen.

~  Column 0 specifies the leftmost pixel position in a row.

—  The cursor position is unchanged.

CURSOR OFF-
Control Character sequence: 05 (hex)
5 {decimal}
~ £ {keyboard)
Function: Cause the cursor not to be displayed on the screen.

SPECIAL CONSIDERATIONS:

— The CURSOR ON position is cleared -
— The cursor position is defined whether or not the cursor is currently being

displayed.
CURSOR ON--
Control Character sequence— 15 {hex)
: 21 (decimal)
~U {keyboard}
Function: Cause the cursor to be displayed on the screen.

SPECIAL CONSIDERATIONS:

— The CURSOR ON position is set equal to the cursor position.

—  The format of the displayed cursor depends on the\:urrent setting of the cur-
sor select option bits. For a complete description of available formats, see
option bits documentation.
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DATA LINK ESCAPE—-

Control Character seguence: tD 10 [character] (hex)
: 26 16 [character] {decimal}
~1 ~P [character] {keyboard)

Function: Force the [character] to be treated as a data character.

SPECIAL CONSIDERATION:
—  [character] is treated as a seven-bit ASCII character and is displayed on the

screen,
DELETE CHARACTER,LEFT—
Control Character sequence: 1D 08 (hex)
29 8 (decimal)
~] ~H (keyboard)
Function: Delete the character under the cursor, shiftingl all characters to the left

of the cursor right one position.
SPECIAL CONSIDERATIONS:

—  The shifted field contains the following characters:
A. The character under the cursor.
B. If the Retain Protected Fields option is clear, then all characters to the
left of the cursor, or
C. If the Retain Protected Fields option is set, then characters to the left
of the cursor up to but not including the first protected {low intensity)
character, or up to the end of the line, which ever occurs first.
—  This field is shifted one character position to the left.
—  The first character position in the shifted field is blanked.
~ — If the cursor is positioned over a protected {low intensity) character, and
the Retain Protected Fields option is set, this function is ignored.
—  The cursor position is unchanged.

DELETE CHARACTER,RIGHT—

Control Character sequence: 1C @8 (hex)

28 8 ({decimal)
“\ ~H {keyboard)

Function: Delete the character under the cursor and shift the right portion of the
fine left.

SPECIAL CONSIDERATIONS:

—  The shifted field contains the following characters:

A. The character under the cursor.

B. If the Retain Protected Fields option is clear, then all characters to
the right of the cursor.

C. If the Retain Protected Fields option is set, then characters to the
right of the cursor up to but.not including the first protected (low
intensity) character, or up to the end of line, which ever occurs

, first.

—~  This field is shifted one character position to the left.

—  The last character position in the shifted field is blanked. .

— M the cursor is positioned over a protected {low intensity) character, and the
Retain Protected Fields option is set, this function is ignored.

—  The cursor position is unchanged.
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DELETE LINE, DOWN —

Controi Character sequence: 1C 1A (hex)

28 26 (decimal)
*\  ~Z (keyboard)

Function: Delete a line on the screen.

SPECIAL CONSIDERATIONS:

—  The line containing the cursor is deleted.

— The lines above the line containing the cursor are moved down one line.
— Ablank line is brought down as the new top line.

—  The cursor position is unchanged.

DELETE LINE, UP —

Control Character sequence: 1A (hex)
26 ({decimal}
~Z (keyboard)

Function: Deiete a line on the screen.

SPECIAL CONSIDERATIONS:

—  The line containing the cursor is deleted.
—  The lines beneath the line containing the cursor are moved up one line.

— A blank line is brought up as the new bottom line.
—  The cursor position is unchanged.

DISABLE AUTOMATIC LINE FEED ON CARRIAGE RETURN-

Control Character sequence: 1E 99 (hex)

30 9 (decimal)
~~ | {(keyboard)

Function: Configure the terminal to not execute an automatic line feed function
whenever a carriage return is executed.

DISABLE AUTOMATIC NEW LINE ON OVERFLOW—

Control Character sequence: 1E 1A (hex)
' 30 26 (decimal)
~~ ~Z |keyboard)

Function: Configure the terminal so that no new line function is executed if
data characters overflow the line to the right.

SPECIAL CONSIDERATION:

—  When the line is filled, all new data characters will be displayed in the right-
most position.

DISABLE ESCAPE CHARACTER—

Control Character sequence: 1€ 09 (hex)
30 00 (decimal)
A+ ~@ (keyboard)

Function: . Disable the escape character.

SPECIAL CONSIDERATION:
-~  Escape characters, 1B (hex), will be ignored by the terminal,
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DISABLE RUBOUT AS DATA—

Control Character sequence: 1E 1B (hex)
30 27 (decimal)
~« ~l  {keyboard)

Function: Configure the terminal so that a rubout (hex 7F) presented as a data
character is ignored.

DISABLE SCROLL ON LINE FEED-

Control Character sequence: 1E 18 {(hex)
30 24 ({decimal)
~~ ~X {keyboard)

Function: Configure the terminal so that a line feed occuring on the bottom line
of the screen does not execute a Scroll Up function.

SPECIAL CONSIDERATION:
—  Aline feed when the cursor is on the bottom line of the screen is ignored.
DISABLE SHIFT INVERSION—

Control Character seguence: 1E 1D {hex)
30 29 (decimal)
~~ ~} {keyboard)

Function: Disable shift key inversion on alphabetic characters.

DISABLE TERMINAL PRINTER PASSTHROUGH—

Control Character sequence: 10 07 (hex)
29 7 (decimal)
~1 G {keyboard)

Function: Disable the optional terminal printer.

SPECIAL CONSIDERATION:

—  For details about the terminal printer passthrough capability, see the docu-
mentation of enable terminal printer passthrough.

DISPLAY BYTE IN HEX—

Control Character sequence: 1D 1B [byte] (hex)
29 27 [byte] (decimal)
~] ~[ [byte] (keyboard)

Function: Display an 8-bit binary value in hexidecimal format.

SPECIAL CONSIDERATIONS:

—  Thebyte is treated as an un-signed 8-bit binary value,
— Thedisplayed byte will occupy two character positions on the screen.

DISPLAY CONTROL CHARACTER—

Control Character sequence: 1C 09 (hex)
28 0 ({decimal}
" ~@ (keyboard)

Function;: . Selectively Disable Group A control characters.
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SPECIAL CONSIDERATIONS:

—  This function dtsplays the Iast control character recewed by the termlnal as a data
character.

—  This function is most usefu) when translated into Group A using the Change Control
Character function. For example: If the only control functions you want executed
by the terminal are Carriage Return and Line Feed, all other characters must be
changed to execute the Display Control Character function. When this is done, only
the Carriage Return and Line Feed functions will be executed. All other control
characters will be displayed,

—  When executed by a sequenoe of Control Characters, this function dlspIays only the
last character in the sequence. For example: the sequence, 1C 00, will display only
the 0@ as the data character.

DISPLAY CURSOR—

Control Character sequence: 1E 95 (hex)

30 5 (decimal)
~~ +~E (keyboard)

Function: Cause the cursor to be displayed.
SPECIAL CONSIDERATION:

—  This function differs from Cursor On in that the CURSOR ON position re-
mains unchanged.

DISPLAY NUMBER IN DECIMAL—

Control Character sequence: 1D 1C [MSP] [LSP] (hex)
29 28 [MSP] {LSP] (decimal}
1 ~\ [IMSP] {LSP] (keyboard)

Function: Display a 16-bit bmary va!ue in‘left-normalized, leading zero supressed
format. :

SPECIAL CONSIDERATIONS:

— [MSP] and [LSP] specify an unsigned 16-bit binary number.
—  The number is converted to decimal and displayed at the current cursor
position.
—  The number may occupy from one to six character nosmons on the screen.
—  OQutput formats are deterrmned according to the foilowing rules:
Number = 0, displayed as “0"".
.0 <number <10, displayed as "’'N"’.
9 <number <100, displayed as “NN"’.
99 <number <1000, displayed as “NNN"'.
999 <number <10000, displayed as “NNNN"’.
9999 <number <65536, displayed as ‘NN, NNN".
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ENABLE AUTOMATIC LINE FEED ON CARRIAGE RETURN- -

Control Character sequence: 1E 19 (hex)
: 30 25 (decimal)
** ~Y (keyboard)

Function: Configure the terminal so that a carriage return will automatically
execute a Line Feed function,

ENABLE AUTOMATIC NEW LINE ON OVERFLOW—

Controf Character sequence: 1E BA (hex)
30 10 ({decimal)
~~ +~J (keyboard)

Function: Configure the terminal to execute a carriage return line feed sequence
whenever the rightmost column of the screen is written.

ENABLE ESCAPE CHARACTER—

Contro! Character sequence: 1E 10 (hex)
30 16 ({decimal}
~~ ~P ({keyboard)
Function: ©  Enable the escape character. o

SPECIAL CONSIDERATION:
—  Escape characters will invoke a Data Link Escape coqtrol function. For de-
tails, see Data Link Escape. o '

ENABLE RUBOUT AS DATA-

Control Character 'sequence: 1E OB {héx)
S : S 30 11 (decimal) .
4~ ~K (keyboard)

- Function: Configure the terminal to treat a rubout (hex 7F} as a data character.

ENABLE SCROLL ON LINE F.EED—

Control Character sequence: 1E 08 (hex)
' 30 8 (decimal}
~+ ~H (keyboard)

Function: Configure the terminal to execute an automatic scroll up function if a
line feed is executed when the cursor is on the bottom line of the
screen, ' '

SPECIAL CONSIDERATION: _
—  The Rollup on Linefeed Option is set.

ENABLE SHIFT INVERSION—

Control Character sequence: 1E BD ({hex)

30 13 (decimai)
+* ~M (keyboard)

i
Function: Configure the terminal keyboard to invert the sense of the shift key for
all alphabetic characters.
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SPECIAL CONSIDERATIONS:

— . Non-shifted alphabetic characters are transmitted as upper case.
—  Shifted alphabetic characters are transmitted as lower case.
—  Non-alphabetic characters are not affected.

ENABLE TERMINAL PRINTER PASSTHROUGH—

Control Character sequence: 1D OB (hex)
29 11 (decimal)
*] * ~K ({keyboard)

Function: Enable the optional terminal printer.

SPECIAL CONSIDERATIONS:

—  When the printer is enabled, any data characters received by the terminal will
be passed on to the printer.

—~  Only the following control characters will be passed on to ‘the prmter
A. Carriage return, :

B. Line feed.
C. Form feed.
D.  Bell

—  The printer interface consists of the following:
A. An 8-bit data path. ‘
B. A data ready line and data accepted line for handkshake controi be-
tween the terminal and the printer.
—  Itis recommended, when using the terminal printer passthrough feature, that
the terminal’s handshake lines (CTS & DTR) be connected. if these lines are
- not utthzed ‘the terminal may _lose characters since many printers operating
speeds will be below that of the CT-82 terminal.

ENABLE UPPER AND LOWER CASE—

Control Character sequence: 1E 0C (hex)
30 12 . (decimal}
I S {keyboard)

Function: Configure the terminal keyboard to transmit both upper and lower case
alphabetic characters.
SPECIAL CONSIDERATION:

—  This option does not affect non-alphabetic characters.

ERASE TO BEGINNING OF FRAME—

Control Character sequence: 1C 16 :('hex)

28 22 (decimal)_
A\ »V {keyboard)

Function: Erase from the cursor position to the top of the screen.

SPECIAL CONSIDERATIONS:

—  This function acts upon the following characters:
A. The character under the cursor.
B. All characters in'the line to the left.of the.cursor, and .
C. All characters in all of the lines above the cursor. \
— If the Retain Protected Fields Optlon is set protected characters {low inten-
T sity) are bypassed. s o e comETnagrhe ady o
—  The cursor position is unchanged ‘ : S
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ERASE TO BEGINNING OF LINE—-

Control Character sequence: 1C 96 (hex)

28 6 ({decimal}
~\  ~F {keyboard)

Function: Erase the line to the left of the cursor,

SPECIAL CONSIDERATIONS:

-~ This function acts upon the following characters:
A. The character under the cursor
B. All characters in the line to the left of the cursor.
— |If the Retain Protected Fields option is set, protected {low intensity)} charac-
ters are bypassed.
— 'The cursor position is unchanged.

ERASE TO END OF FRAME— o
Control Character sequence: 16  (hex)
22 (decimal)
~V lkeyboard)

Function: Erase from the cursor postion to the bottom of the screen.

SPECIAL CONSIDERATIONS:

—  This function acts upon the following characters:
A. The character under the cursor.
B.  All characters in the line to the right of the cursor, and
C. Allcharacters in all of the lines betow the cursor.
— If the Retain Protected F:elds optlon is set protected characters {low inten-
sity) are bypassed.’
—  The cursor position is unchanged.

ERASE TO END OF LINE-

Control Character sequencei 06 - (hex)
- 6  (decimal)
~F. (keyboard).
Function: Erase the line to the right of the cursor,
SPECIAL CONSIDERATIONS:
—  This function acts upon the following characters:

A The character under the cursor, and _
B  All characters in the line to the right of the cursor.
—  If the Retain Protected Fields option is set, protected characters {low inten-
sity} are bypassed.
- The cursor position is unchanged.

ERASE FIELD—-

Control Character sequence: 1D @6 (hex)
29 6 (decimal)
] ~F (keyboard)

Function: " Erase the field to the right of the cursor.,

. SPECIAL CONSIDERATIONS

-  If the character under the cursor |s protected (low entensity), the fleld con-
tains the following characters:
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The character under the cursor.

All characters to the right of the cursor up to but not including the first

unprotected (high intensity} character, or up to the end of the line,

which ever occurs first.

— If the character under the cursor is unprotected (high intensity), the field
contains the following characters:

A. The character under the cursor.

B. Al characters to the right of the cursor up to but not including the first
protected (low intensity) character, or up to the end of the line, which
ever occurs first.

— If the field contains protected characters and the Retain Protected Fields
option is set, this function is ignored.

@ »

ERASE NORTH EAST QUADRANT—

Control Character sequence: - 1C 1C {hex)
28 28 (decimal)
~\ ~\  {keyboard)

Function: Erase the screen quadrant above and to the right of the cursor.

SPECIAL CONSIDERATIONS:

—  This function acts upon all characters whose vertical position is less than or
equal to that of the cursor, and whose horizontal position is greater than
or egual to that of the cursor.

— I the Retain Protected Fields Option is set, protected (low intensity) charac-
ters are bypassed.

—  The cursor position is unchanged.

ERASE NORTH WEST QUADRANT—

Control Character sequence: 1C 8C (hex)
28 12 (decimal)
A\ ~L (keyboard)'

Function: To erase the screen guadrant above and to the left of the cursor.

SPECIAL CONSIDERATIONS:

—  This function acts upon all characters whose vertical position is less than or
' equal to that of the cursor, and whose horizontal position is less than or
equal to that of the cursor.
—  If the Retain Protected Fields option is set, protected (low intensity} charac-
ters are bypassed.
—  The cursor position is unchanged.

ERASE SOUTH EAST QUADRANT—

Control Character sequence: 1C 1D (hex)

28 29 (decimal)
~\ - ~] (keyboard)

Function: Erase the screen quadrant below and to the right of the cursor.

SPECIAL CONSIDERATIONS:

—  This function acts upon all characters whose vertical position is greater than
or equa! to that of the chrsor, and whose horizontal position is greater than
or equal to that of the cursor.
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—  If the Retain Protected Fields Option is set, protected {low intensity) charac-
ters are bypassed,
—  The cursor position is unchanged.

ERASE SOUTH WEST QUADRANT—

Control Character sequence: iC @D {(hex)
28 13 (decimal)
~\  ~M (keyboard)

Function: To erase the screen quadrant below and to the left of the cursor.

SPECIAL CONSIDERATIONS:

—~  This function acts upon all characters whose vertical position is greater than
or equal to that of the cursor, and whose horizontal:position is less than or
equal to that of the cursor.

—  If the Retain Protected Fields option is set, protected {low intensity) charac-
ters are bypassed.

—  The cursor position is unchanged.

ESCAPE—
Control Character sequence: 1B f{ollowed by [control character] (hex)
27 followed by [control character] (decimal}
~[ followed by [control character] (keyboard)
Function: Force the terminal to consider [control character] as a Data Charac-

ter:

SPECIAL CONSIDERATIONS:

— If the Enable Escape Character option is not set, this f'unction is ignored.

—  The character following the Escape function may be any 7-bit value, and will
be treated as data and displayed on the screen.
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FORM FEED-

Control Character sequence: @C (hex)
12 {decimal)
~L (keyboard)

Function: Clear the screen.

SPECIAL CONSIDERATIONS:

~  This function causes the equivalent of a Home Up function followed by an
Erase to End of Frame function. (For details, see Home Up and Erase To
End of Frame.)

GROUP B CONTROL SEQUENCE—

Control Character sequence: 1¢ followed by  [control character] (hex)
28 followed by  [control character] {decimal)
«\ followed by [control character] (keyboard)

Function: Provide a second group of control characters (GROUP B) for less com-
monly used control functions.

SPECIAL CONSIDERATIONS:

— A Group B Control Sequence consists of the Group B entry character follow-
ed by one of the Group B control characters.
—  See documentation of Group B control functions for details.

GROUP C CONTROL SEQUENCE—

Control Character sequence: 1D followed by [control character] (hex)
29 followed by [control character] (decimal)
~] followed by [control character] (keyboard)
Function: Provide a third group of control characters (GROUP C) for less com-
monly used control functions.

SPECIAL CONSIDERATIONS:

— A Group C control sequence consists of the Group C entry character follow-
ed by one of the Group C control characters.
—  See documentation of Group C control functions for details.
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HOME DOWN-—

Control Character sequence: 03 ({hex)
3  (decimal}
~C (keyboard}

Function: Position the cursor in the lower left corner of the screen.

SPECIAL CONSIDERATIONS:
— The CURSOR ON position is cleared

HOME. DOWN TO RIGHT—-

Control Character sequence: 1C 03 (hex)
28 3 (decimal)
*\ ~C (keyboard)

Function: Move the cursor to the lower right corner of the screen.

SPECIAL CONSIDERATION;
—  The CURSOR ON position is cleared.

HOME UP-—
Control Character sequence: 10 (hex)
16 (decimal)
~P ({keyboard)
Function:. Position the cursor to the upper left hand corner of the screen.

SPECIAL CONSIDERATIONS: |
—  The CURSOR ON position is cleared.

HOME UP TO RIGHT—

Control Character sequence: 1C 10 (hex)
28 16 (decimal)
“\ ~P ({keyhoard)

Function: Set the cursor in the upper right corner of the screen.
SPECIAL CONSIDERATION:
—  The CURSOR ON position is cleared.

HONOR CHARACTER PROTECTION—

Control Character sequence: TE 17  {hex)

30 23 (decimal)
~~ W (keyhoard)

Function: Configure the terminal to. honor character protection during Data
entry, erase, and transmit functions.

SPECIAL CONSIDERATION:

—  If the Retain Protected Fields Option is set, protected {low intensity} charac-
ters will not be erased by Backspace or Erases.

A-16



IGNORE CHARACTER PROTECTION—

Control Character sequence: 1E 07 (hex)

30 7 (decimat}
~» ~G (keyboard)

Function: Configure the terminal to ignore the protection status of characters
displayed on the screen.

SPECIAL CONSIDERATIONS:

—  The status of protected (low intensity} and unprotected (high intensity)
characters remains unchanged. i
—  The Retain Protected Fields Option is cleared.

INSERT CHARACTER, LEFT—
Control Character sequence: 1D 18 [character] (hex)
29 24 [character] {decimal)
~]  *X [character] {keyboard)
Function: Insert a character into a field, shifting al! characters to the left of the

cursor left one character position.

SPECIAL CONSIDERATIONS:

—  The shifted field contains the following characters.

A. The character under the cursor.

B. If the Retain Portected Fields option is clear, then all characters to the
left of the cursor.

C. [If the Retain Protected Fields option is set, then characters to the left
of the cursor up to but not including the first proted (low intensity)
character, or up to the end of line, which ever occurs first.

—  The field is shifted one character position to the left.

—  The leftmost character in the field is lost.

—  [character] is placed under the cursor.

—  The cursor position is unchanged.

— If the cursor is positioned over a protected {low intensity} character, and
the Retain Protected Fields option is set, this function is ignored.

INSERT CHARACTER,RIGHT—

Control Character sequence: 1C 18 [character] (hex)
28 24 [character] {(decimal)
~\  ~X [character] (keyboard)

Function: Insert a character into a field, shifting all characters to the right of the
cursor right one position.

SPECIAL CONSIDERATIONS:

—  The shifted field contains the following characters:

A. The character under the cursor,

B. If the Retain Protected Fields Option is clear, then all characters
to the right of the cursor.

C. If the Retsin Protected Fields Option is set, then characters to
the right of the cursor up to but not including the first protected
{low intensity) character, or up to the end of line, which ever
oceurs first, : '
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—  This field is shifted one character position to the right.

—  The last character in the field is lost. '

—  [character] is placed under the cursor.

—  The cursor is moved one position to the right.

— If the cursor is positioned over a protected (low intensity) character, and
the Retain Protected Fields Option is set, the function is ignored.

INSERT LINE,

DOWN-—

Control Character sequence: 1C 19  (hex)

Function:

SPECIAL

28 25 (decimal)
~\  ~Y (keyboard)

Insert a line at the current cursor position.

CONSIDERATIONS:

The lines below the line containing the cursor are moved down.
The line containing the cursor is moved down.

The cursor position is unchanged.

An empty line is inserted on the screen at the cursor position,
The bottom line of the screen is lost.

INSERT LINE, UP —

Control Character sequence: 19 {hex)

Function:

SPECIAL

25 {decimal)
~Y {keyboard)

Insert an empty line at the current cursor postion,

CONSIDERATIONS:

The top line of the screen is lost.

The lines above the line containing the cursor are moved up one line.
The line containing the cursor is moved up one line.

An empty line is inserted on the screen at the cursor position.

The cursor position is unchanged.

INVERT GRAPHICS DOT—

Control Charac’éer sequence: 1D 15 [GX] [GY] (hex)

29 21 [GX] [GY] ({(decimal}

~] ~U [GX] I[GY] (keyboard)
Function: invert a pseudo-graphics pixel at the specified graphics position.

SPECIAL

CONSIDERATIONS:

GX specifies the horizontal position and GY specifies the vertical position
of the pixel.

GX must be between zero and one less than the maximum number of pixels
per row {inclusive). {A row refers to a row of pixels.)

GY must be between zero and one less than the maximum number of rows
(inclusive). ,

If GX or GY exceeds the allowable range, it is set to the maximum permis-
sible value. {For maximum permissible values, reference the documentation

* on setting the graphics CRT format.)

Row @ specifies the top row of pixels on the screen.
Column 0 specifies the leftmost pixel position in a row.
The cursor position is unchanged.
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INVERT GRAPHICS LINE—

Contro! Character sequence: 10 85 {GU] [GV] [GX] [GY] (hex})
29 5 [GU] [GV}] I[GX] [GY] (decimal)
-\ ~] ~E [GU] (GV] [GX] I[GY] (keyboard)
Function: Invert the pseudo-graphics pixels in a straight line between two points.

SPECIAL CONSIDERATIONS:

—  GU specifies the horizontal position and GV specifies the vertical position of
the pixel at the first end point.

—  GX specifies the horizontal position and GY specufles the vertical position of
the pixel at the second end point.

— QU and GX must be between zero and one less than the maximum number
of pixels per row (inclusive). (A row refers to a row of pixels.)

— GV and GY must be between zero and one less than the maximum number
of rows (inclusive).

— M GU, GV, GX or GY exceeds the allowable range, it is set to the maximum
permissible value. (For maximum permissible values, reference the documen-
tation on setting the graphix CRT format.)

—  Row 0 specifies the top row of pixels on the screen.

— Column 0 specifies the leftmaost pixel paosition in a row.

—  The cursor position is unchanged.

LINE FEED~—
- : Control Character sequence: PA  (hex)
10 {decimal)
~J (keyboard)
Function: Move the cursor to the next line of the screen.

SPECIAL CONSIDERATIONS:

—  Hf the cursor is not on the bottom line of the screen, this function is treated
tike a bump cursor down function.
—  If the cursor is on the bottom line of the screen and the rollup on the line-
+ feed option is set. The screen will scroll upward by one line.
—  The cursor’s horizontal position is unchanged.
— . The CURSOR ON position is cleared.

LINE UNFEED-

Cantrol .Character sequence: 1C QA {hex)
28 10 (decimal)
~\ ~J ({keyboard}

Function: Move the cursor to the previous line at the screen.
SPECIAL CONSIDERATIONS:

— If the cursor is not on the top line of the screen, this function is treated like
a bump cursor up function.

— If the cursor is on the top line of the screen, and the rollup on linefeed
option is set, the screen will scroll downward by one line.

—  The cursor’s horizontal position is unchanged. \

- The CURSOR ON position.is cleared.
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MOVE CURSOR DOWN-—

Control Character sequence: 1C 02 [count] (hex)
28 2 [count] ({decimal)

“\ ~B [count] (keyboard)

Move the cursor downward on the screen by the number of lines speci-
fied in the count.

Function:

SPECIAL CONSIDERATIONS:

—  If the count is zero, the cursor is not moved.

If the specified count would result in the cursor being moved off the screen,
the cursor is moved to the bottom line of the screen.

—  The cursor’s horizontal position is unchanged.

— The CURSOR ON position is cleared.

MOVE CURSOR LEFT—

Control Character sequence: 1C 04 [count] (hex)
28 4 [count] ({decimal}
“\ ~D {count] (keyboard)

Function: Move the cursor to the left by the amount specified in the count.

SPECIAL CONSIDERATIONS:

—  |f the count is zero, the cursor is not moved.
If the specified count would result in moving the cursor off of the screen, the

cursor is placed at the left edge of the screen.
—  The cursor’s vertical position is unchanged.
—  The CURSOR ON position is cleared.

MOVE CURSOR RIGHT—
Control Character sequence: 1C 99 [count] t(hex)

28 9 [count] (decimal)
“\ I [count] (keyboard)

Move the cursor to the right the number of positions specified in the
count. '

SPECIAL CONSIDERATIONS:

{f the count is zero, the cursor is not moved.

If the specified count would result in moving the cursor off of the screen, the
cursor is placed at the right edge of the screen.

—  The cursor’s vertical position is unchanged.

—  The CURSOR ON position is cleared.
MOVE CURSOR UP—

Control Character sequence: 1C 01 [count] (hex)
28 1 [count] (decimal)

“\ ~A [count] {keyboard}
Function: Move the cursor upward on the screen the number of lines specified in
the count. '

SPECIAL CONSIDERATIONS:

—  If the count is zero, the cursor is not moved.

—  If the specified count would result in the cursor being moved off the screen,

the cursor is moved to the top line of the screen.
—  The cursor’s horizonta! position is unchanged.
—  The CURSOR ON position is cleared.
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NULL-

Control Character sequence: 00 (hex)
0  {decimal)
~@ (keyboard)

Function: No operation (NOP) function for teletypewriter compatibility.

SPECIAL CONSIDERATIONS:

—  This function is ignored by the terminal
—  Transmitting NUL characters to the CT-82 as pad characters is ineffective.

Timing considerations at speeds above 9600 baud must be handled by using
the CTS and DTR modem control lines.

OPTION BIT CONTROL—
Control Character sequence: 1E followed by  [control character] {hex)
30 followed by {control character] (decimal)
~~ followed by [control character] (keyboard)
Function: Provide a method for setiing and clearing the 1§ process option bits

recognized by the CT-82 control ROM.

SPECIAL CONSIDERATIONS:

—~  The default configuration for all options is zero.
—  For details, see documentation of the Group D control functions.

OPTION ROM CONTROL SEQUENCE-~

Control Character sequence: 1F followed by  [control character] (hex)
31 followed by [control character] (decimal}
*_ followed by [control characterl (keyboard)

Function: Provide a method for executing control functions provided in the op-
tional control ROM.

SPECIAL CONSIDERATIONS:

—  This function provides a uniform entry method for control sequences deco-
ded by the optional control ROM.

—  This function is ignored if the optionai ROM jumper is not installed.

— Individua! functions are documented for the specific optional ROM installed.

— If the optional ROM jumper is installed, and the optional ROM is not instali-
ed, this function will produce unpredictable results.
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PITCH DOWN GRAPHICS SCREEN--

Contro} Character sequence: 1D 09 (hex)
29 9 {decimal}
~]  ~1  (keyboard)

Function: Roll the pseudo-graphics pixels on the screen downward by one pixe!
position.

SPECIAL CONSIDERATIONS:

— A blank row of pixels is brought down as the new top row.

--  The bottom row of pixels on the screen is fost.

—  The cursor position is unchanged.

— I the Retain Protected Fields option is set, ASCI| characters on the screen
are treated as protected and not moved.

— If the Retain Protected Fields option is clear, ASCI| characters on the screen
are replaced with blanks prior to moving the pseudo-graphics pixels.

PITCH UP GRAPHICS SCREEN—

Control Character sequence: 1D BA (hex)
29 10 (decimal)
~] ~J (keyboard)

Functionﬁ Roll the pseudo-graphics pixels on the screen upward by one pixel posi-
tion.

SPECIAL CONSIDERATIONS:

— Ablank row of pixels is brought up as the new bottom row.

—  The top row of pixeis on the screen is lost.

—  The cursor position is unchanged.

— If the Retain Protected Fields option is set, ASCI] characters on the screen
are treated as protected and not moved.

— I the Retain Protected Field option is clear, ASCII characters on the screen
are replaced with blanks prior to moving the pseudo-graphics pixels.

PUNCH OFF—
Control Character sequence: 14 {hex}
20 (decimal)
~T (keyboard)
Function: Produce a strobe suitable for deactivating an external device.

SPECIAL CONSIDERATIONS:

—  The strobe is available on pin 5 of connector J5. (This is compatible to the
. SWTPC AC-30 interface.)

—  The strobe is normally high and pulses low for at least ten microseconds.
—  Devices should trigger on the trailing edge of the strobe.

PUNCH ON—
Control Character sequence: 12 (hex)
18 (decimal)
“R (keyboard)
Function: Produce a strobe suitable for_ac_tiJatihg an external device.
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SPECIAL CONSIDERATIONS:

—  The strobe is available on pin 8 of connector J5. (This is compatible to the
SWTPC AC-30 interface.)

—  The strobe is normally high and pulses low for at least ten microseconds.

—  Devices should trigger on the trailing edge of the strobe.

READ CURSOR POSITION—

Control Character sequence: 1D 01 (hex)
' 29 1 (decimal)
~] ~A (keyboard)

Function: Transmit the current cursor position.

SPECIAL CONSIDERATIONS:

-~ This function transmits two characters, the first is the horizontal position
and the second is the vertical position.

— Horizontal positions are between @ and one less than the maximum number.
of characters per line (inclusive). For the maximum number of characters
per line, reference the documentation on the CRT display formats.

—  Vertical positions are between @ and one less than the maximum number of
lines {inclusive). For the maximum number of lines, reference the documen-
tation on the CRT display formats.

READ LIGHT PEN POSITION--

Control'Character Sequence: 1D @2 (hex)
29 2 (decimal)
~] ~B (keyboard)

Function: Transmit the screen position of the character touched by the light pen.

SPECIAL CONSIDERATIONS:

—  This function transmits two characters, the first is the horizontal position
and the second is the vertical position. '

— I no light pen is attached, the light pen position is undefined. The two
characters transmitted will have indeterminate values.

—  Horizontal positions are betweeén @ and one less than the maximum number
of characters per line {inclusive). For the maximum number of characters per
line, reference the documentation on the CRT display formats.

—  Vertical positions are between § and one less than the maximum number of
lines {inclusive}. For the maximum number of lines, reference the documen-
tation on the CRT display formats.
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READER OFF—

Control Character sequence: 13  (hex)
19 {(decimal}
~S (keyboard)

Function: Produce a strobe suitable for deactivating an external device.

SPECIAL CONSIDERATIONS:
—  The strobe is available on pin 4 of connector J5.(THis is compatible with the
SWTPC AC-30 interface.)

—  The strobe is normally high and goes low for at least ten microseconds.
—  Devices should trigger on the trailing edge of the strobe,

READER ON--
Control Character sequence: 11 (hex)
17 (decimal)
~Q (keyboard)
Function: Produce a strobe suitable for activating an external device.

SPECIAL CONSIDERATIONS:

—  The strobe is available on pin 7 of connector J&. {This is compatible with the
SWTPC AC-30 interfacel),

—  The strobe is normally high and pulses low for at least ten microseconds.

— - Devices should trigger on the trailing edge of the strobe.

ROLL DOWN NORTH EAST QUADRANT—

Control Character sequence o 1D (hex)
- : 29 30 (decsmal)
~]  ~~ ({keyboard)

Function: Roll the screen guandrant above and to the right of the cursor down
one line.

SPECIAL CONSIDERATIONS:

—  This function acts on all characters whose vertical position is less than or
equal to that of the cursor, and whose horizontal position is greater than or

_ equal to that of the cursor.

—  Thebottom Ime of the affected area is lost.

—  The other lines of the affected area are rolled down one Ime

— A blank line is brought down as the new top line.

— The cu_rsor_ position is unchanged.. -

ROLL DOWN NORTH WEST QUADRANT—

Contco!-ci'\ércctef seﬁyerjce: 1D @E (hex)
- 29 14 " (decimal)
~] ~N ({keyboard)

Functjon: "To roll the screen quadrant above and to the left of the cursor down
, _' one Ilne | o
SPECIAL CONSIDEHAT!ONS : \ e

— Thls functlon acts on all characters whose vertlcal pos:tlon is less than or
equal to that of the cursor, and whose horizontal position is less than or
equal to that of the cursor.
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—  The bottom line of the affected area is lost.

—  The other lines of the affected area are rolled down one line.
— ablank line is brought down as the new top line.

—  The cursor position is unchanged.

ROLL DOWN SOUTH EAST QUADRANT—

Control Character sequence: 1D 1F ({hex}
29 31 (decimal)
~]  ~_ ({keyboard)

Function: Roll the screen quadrant below and to the right of the cursor position
down one line.

SPECIAL CONSIDERATIONS:

— - This function acts on all characters whose vertical position is greater than or
equal to that of the cursor, and whose horizontal posmon is greater than or
equal to that of the cursor.

—  The bottom line of the affected area is lost.

—  The other lines of the affected area are rolled down one line.

—  Ablank line is brought down as the new top line.

- The cursor position is unchanged.

ROLL DOWN SOUTH WEST QUADRANT—

Control Character sequence: 1D OF {hex)
29 15 (decimal)
~] ~0 {keyboard)

_...Function: . To roll the screen quadrant below and to the left of the cursor position
R down one line.

SPECIAL CONSIDERATIONS:

—  This function acts on all characters whose vertical position is greater than or
" equal to that of the cursor, and whose horizontal position is less than or
equal to that of the cursor.
—~  The bottom line of the affected area is lost.
—  The other lines of the affected area are rolled down one line.
—  Ablank line is brought down as the new top line.
‘— _ The cursor position remains unchanged.

ROLL UP NORTH EAST QUAbRANT—

Control Character sequence: 1C 1E (hex)

28 30 ({decimal)
_"\ ~~  {keyboard)

Function: Roll the screen quadrant above and to the right of the cursor upwards
by one line, '

SPECIAL CONSIDERATIONS:

—  This function acts upon all characters whose vertical position is less than or
equal to that of the cursor, and whose horizontal position is greater than
or equal to that of the cursor,

~ ' The top line of the affected areais lost. . :

- The other Imes in the affected area are rolled upwards by one Ime
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— A blank line is brought up from the bottom and is made the last line of the
affected area.

- The cursor position is unchanged.

ROLL UP NORTH WEST QUADRANT—

Control Character sequence: 1C B@E ({hex)

28 14 (decimal)
A\ ~N (keyboard)

Function: To roll the screen quadrant above and to the left of the cursor upward
by one line.

SPECIAL CONSIDERATIONS:

—  This function acts upon all characters whose vertical position is less than or
equal to that of the cursor, and whose horizontal position is less than or
equal to that of the cursor.

—  The top line of the affected area is lost.

—  All other lines of the affected area are rolled up one line.

— A blank line is brought up from the bottom and is made the last line of the
affected area.

—  The cursor position is unchanged.

ROLL UP SOUTH EAST QUADRANT—

Control Character sequence; 1C 1F  (hex)
28 31 (decimal)
“\ ~_ (keyboard)

Function: . To roll the screen quadrant below and to the right of the cursor down
by one line.

SPECIAL CONSIDERATIONS:

—  This function acts upon all characters whose vertical position is greater than
or equal to that of the cursor, and whose horizontal position is greater than
or equal to that of the cursor.

—  The top line of the affected area is lost.

— The other lines in the affected area are rolled up one line,

—  The bottom line of the affected area is erased.

~ A blank line is brought up from the bottom and is made the last line of the
affected area. .

—  The cursor position is unchanged.

ROLL UP SOUTH WEST QUADRANT-

Control Charaéter sequence: 1C OF {hex)
28 15 (decimal)
“\A ~0 (keyboard)

Function: To roll the screen quadrant below and to the left of the cursor upward
by one line.

SPECIAL CONSIDERATIONS:

\

\ — This function acts upon all characters whose vertical position is greater than
or equal to that of the cursor, and whose horizontal position is less than or-
equal to that of the cursor.
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The top line of the affected area is lost.

All other lines of the affected area are rolled up by one line.

A blank line is brought up from the bottom and is made the last line of the
affected area.

The cursor position is unchanged.

SCROLL DOWN-—

Control Character sequence: @F {hex)
15 {decimal)
~0 (keyboard)
Function: Scroll the entire screen downwards by one line.

SPECIAL CONSIDERATIONS:
— " A blank line is brought down as the new top line.

The CURSOR ON position is cleared.
The cursor position is unchanged.

SCROLL UP—-
Control Character sequence:  PE  (hex)
14 {decimal)
*N (keyboard)
Functign: Scroll the entire screen upwards by one line,

SPECIAL CONSIDERATIONS:

A blank line is brought up as the new bottom line.
The CURSOR ON position is cleared.
The cursor posmon is unchanged

SET BACKGROUND MODE—
Control Character sequence: ‘ 1C 05 (hex)
28 5 {decimal}
~\ ~E (keyboard)
Function: Configure the terminal to ignore character protection and to write pro-

tected (low intensity) characters.

SPECIAL CONSIDERATIONS:

_-All characters (mcludmg blanks) wnften to the screen while in background
"' mode are written as protected {low mtensnty) characters.

This function clears the Hetam Protected Fields option so that protected
{low intensity) characters may be erased or overwitten.
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SET BAUD RATE-—

Control Character sequence: 1D 1D [control character] (hex)
29 29 [control character] (decimatl)
~] ~] [contro!l character] (keyboard)
Function: Reconfigure the termianl to use a selected baud rate,

SPECIAL CONSIDERATION:

—  The baud rates selected by the control character conform to the foliowing
table:

Control Character Baud Rate Control Character Baud Rate

@ — 00 50 P — 10 1800
~A — 01 60 ~Q - 11 2000
~B — 02 75 R — 12 2400
~C — 03 100 5 — 13 3000
~D — 04 110 T — 14 3600
“E — 05 120 4 — 15 4000
“F — 06 1345 vV — 1B 4800
G — 07 150 W - 17 6000
“H — 08 200 AX ~ 18 7200
Al — 09 240 Y — 19 9600
A — DA 300 ~Z — 1A 12,800
‘K — OB 400 i - 1B 14,400
AL — 0C 450 A\ — 1C 19,200
M — 0D 600 1 - 1D 23,040
“N - OE 1000 ~~ _ 1E 28,800
0 — OF 1200 ~_ — 1F 38,400

SET BLINKING CURSOR —

Control Character sequence: 1E 03 (hex)
30 3 ({decimal}
~~ ~C {keyboard)

Function: Configure the cursor to blink when it is displayed.
SET BLOCK CURSOR -
Control Character sequence: 1E 94 (hex).

30 4 (decimal)
~~ ~D (keyboard)

Function: Configure the cursor to display as a block, as opposed to an underline.

SET CHARACTER PROTECT BIT—

Control Character sequence: 10 11 [X] Y] (hex)
29 17 [X] [Y] {decimal)
1 ~Q [X} [Y] (keyboard)

Function: Force the character under the cursor to assume protected {low inten-
sity) status.

SPECIAL CONSIDERATIONS:

—  |fthe Graphlcs Cursor Mode opt:on is set this functlon is |gnored
—  The state of the Retain Protected. Flelds and Wnte Protected options are un-
changed
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— X specifies the horizonta! position and Y specifies the vertical position.

— X must be between zero and one less than the maximum number of charac-
ters per line on the screen {inclusive).

— Y must be between zero and one less than the maximum number of lines an
the screen (inclusive).

— 1 X or Y exceeds the allowable range, it is set 1o themaximum permissible
value. (For maximum permissible values, reference the documentation on
the CRT display formats.}

—  Line 0 specifies the top of the screen.

—  Column 9 specifies the leftmost character position on a line.

—  The cursor position is unchanged.

SET CRT FORMAT I-

Control Character sequence: 1C 11 {hex)
28 17 (decimal)
~\  ~Q (keyboard)

Function: Configure the terminal to use an 82-character by 16-line screen with the
standard character generator ROM.

SPECIAL CONSIDERATIONS:

—  The configuration process consists of:
A. The graphics cursor mode is disabled.
B. The Retain Protected Fields option is cleared.
C. The CRT controller is configured. (This causes the equivalent of
a Home Up control function.)
D. An Erase End of Frame Control function is executed.

SET CRT FORMAT II—

Control Character sequence: 1C 12 (hex)
28 18 ({decimal}
“N ~R {keyboard)

Function: Configure the terminal to use an 82-character by 20-line screen with the
standard character generator ROM.

SPECIAL CONSIDERATIONS:

~  The configuration process consists of:
' A. The graphics cursor mode is disabled.
B. The Retain Protected Fields option is cleared.
C.. The CRT controller is configured. {This causes the equivalent of a
Home Up control function.)
D. An Erase End of Frame control function is executed.

SET CRT FORMAT lll—

Control Cﬁaracter sequence: 1C 13 {hex)

28. 19 (decimal)
~\ ~5 (keyboard)

Function: Configure the terminal to use an 82-character by 16-line screen with the
alternate PROM character generator,

SPECIAL CONSIDERATIONS:
— “The configuration process consists of:
A. The graphics cursor mode is disabled.
B, The Retain Protected Fields Option is cleared.
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C. The CRT controller is configured, (This causes the equivalent of a
Home Up control function.)
D. An Erase End of Frame contro! function is executed.

SET CRT FORMAT Iv-—

Control Character sequence: 1C 14 (hex)
28 20 (decimal)
“\N ~T {keyboard)

Function: Configure the terminal to use an 82-character by 20-line screen with the
alternate PROM character generator.

SPECIAL CONSIDERATIONS:

—  The configuration process consists of:
A. The graphics cursor mode is disabled.
B. The Retain Protected Fields Option is cleared.

C. The CRT controller is configured. (This causes the equivalent of a
Home Up control function.)
D. An Erase End of Frame contro! function is executed.

SET FOR CONVERSATIONAL MODE—

Control Character sequence: 1E BF (hex)
30 15 (decimal)
~~ ~0 (keyboard)

Function: Configure the terminal to conversational mode.

SET FULL DUPLEX—

Control Character sequence: 1E OE {hex)
30 14 (decimal)
~~ ~N (keyboard)

Function: Configure the terminal to full duplex mode.

SPECIAL CONSIDERATIONS:

—  Characters are output through the interface but are not displayed unless
echoed back by the interfaced device.

SET CURSOR POSITION {X, Y)—

Control Character sequence: gB [X] [Y] {hex)
11 [X} [Y] ({decimal)
~K [X} [Y] ({(keyboard)

Function: Position the cursor at a specified vertical and horizontal position.

SPECIAL CONSIDERATIONS: )
— X specifies the horizontal position and Y specifies the vertical position.
— X must be between zero and one less than the maximum number of charac-
ters per line on the screen (inclusive).

— Y must be between zero and one less than the maximum number of lines on ~
the screen (inclusive). . \

A-30



If X or Y exceeds the allowable range, it is set to the maximum permissible

value. {For maximum permissible values, reference the documentation on
the CRT display formats.)

Line @ specifies the top line of the screen.

Column 0 specifies the leftmost character position on a line.
The CURSOR ON position is cleared.

SET CURSOR POSITION (Y, X}—

Control Character sequence: 1C 0B [Y] [X] (hex)

Function:

28 11 [Y] [X} (decimal)
“\ ~K [Y] [X] ({keyboard}

Position of the cursor at a specified vertical and horizontal position.

SPECIAL CONSIDERATIONS:

Y specifies the vertical and X specifies the horizontal position.

Y must be between zero and one less than the maximum number of lines (in-

clusive).

X must be between zero and one less than the maximum number of charac-
ters per line (inclusive).

If Y or X exceed the aliowable range, it is set to the maximum permissible
value. {For maximum permissible values, reference the documentation on
the CRT Display formats.)

Line @ specifies the top line of the screen.

Column @ specifies the leftmost character position on a line.
The CURSOR ON position is cleared.

SET ESCAPE DATA MODE~—

Control Character sequence: 1€ 11 {hex)

Function:

30 17 (decimal)
~~ ~Q {keyboard)

Turn on the Escape Data Mode (control character display).

SPECIAL CONSIDERATIONS:

!

Control characters will be displayed on the screen before they are processed
as functions by the control program.

Functions depending rigorously on cursor position may behave in an un-
expected manner. For example Backspace will behave peculiarly if Escape
Data Mode is set.

SET FOREGROUND MODE—

Control Characfer sequence: 1C 15 (hex)

Function:

28 21 {decimal}
“\ ~U {keyboard)

Configure the terminal- to honor character protection, and to write
unprotected {high intensity} characters.

SPECIAL CONSIDERATIONS:

All characters written to the screen while in Foreground Mode are written as
unprotected {high tntensnty) characters.

This function sets the Retain Protected Field Optlon S0 that protected (low
intensity} characters may not be erased or overwritten. '
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SET GRAPHICS CRT DISPLAY FORMAT-—-

Control Character sequence: 1D 16 {hex)
29 22 (decimal)
~]1  *V {keyboard)

Function: Configure the terminal to use a 92 character by 22 line screen with the
pseudo-graphics character generator ROM.

SPECIAL CONSIDERATIONS:

—  The configuration process consists of:
A. The graphics cursor mode is enabled.
B  The Retain Protected Fields option is cleared.
C. The CRT controller is configured. (This causes the equivalent of a home
up control function.
D. An Erase End of Frame control function is executed.
E. The graphics control functions are enabled,
—  Since a character consists of 3 rows of 2 pixels each, the maximum number
of rows is 66 and the maximum number of pixels per row is 184,
—  If graphics CRT format is selected and the optional pseudo-graphics charac-
ter generator ROM is not instalied, the results will be unpredictable.

SET GRAPHICS CURSOR MODE—

Control Character sequence: 1E 12 {hex)
30 18 (decimal)
~~ ~R (keyboard)

Function: Configure the terminal for graphics mode scrolling and cursor func-
' tions.

SPECIAL CONSIDERATION:
—  This mode is normally set by the Set Graphics Mode control sequence.

SET GRAPHICS DOT—
Control Character sequence: - 1D 13 [GX] [GY] (hex}
29 19 IGX] [GY] {decimal)
~] +8 [GX] [GY] (keyboard)
Function: Turn on a pseudo-graphics pixel at the specified graphics position.

SPECIAL CONSIDERATIONS:

—  GX specifies the horizontal position and GY specifies the vertical position of
the pixel.

—  GX must be between zero and one less than the maximum number of pixels
per row {inclusive). (A row refers to a row of pixels.)

—  GY must be between zero and one less than the maximum number of rows
(inclusive).

— If GX or GY exceeds the allowable range, it is set to the maximum permissi-
ble value. (For maximum permissible values, reference the documentation
on setting the graphics CRT format.)

—  Row @ specifies the top row of pixels on the screen.

—  Column @ specifies the leftmost pixel position in a row.

—  The cursor position is 'l{nchanged_;.__
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SET GRAPHICS LINE—

Control Character sequence: 1D 03 [GU] [GV] [GX] [GY] (hex)
. \ 29 3 [GU] [GV] [GX] [GY] (decimal}
~] ~C [GU] [GV] [GX] [GY] (keyboard)

Function: Turn on the pseudo-graphics pixels in a straight line between two points.

"SPECIAL CONSIDERATIONS:

—  @GU specifies the horizontal position and GV specifies the vertical position of
the pixel at the first end point.

- GX specifies the horizontal position and GY specifies the vertical position
of the pixel at the second end point.

— GU and GX must be between zero and one less than the maximum number
of pixels per row (inclusive). {A row refers to a row of pixels.)

— GV and GY must be between zero and one less than the maximum number
of rows (inclusive).

— If GQY, GV, GX or GY exceeds the allowable range, it is set to the maximum
permissible value. {For maximum permissible values, reference the documen-
tation on setting the graphic CRT format.)

- Row 0 specifies the top row of pixels on the screen.

—  Column 0 specifies the leftmost pixel position in a row.

—  The cursor position is unchanged.

SET HALF DUPLEX—
Control Character sequence: 1E 1E (hex)
' 30 30 (decimal}
™ . A~~~ (keyboard)
Functi/on: Configure the terminal to operate in the half duplex mode.

SPECIAL CONSIDERATIONS:

—  Data characters are displayed on the screen and output to the interfaced
device.
—  Control characters cause the appropriate control function to be executed
" in addition to being output to the interfaced device.

SET HORIZONTAL CURSOR POS!TION—

Contro! Chéracter Sequence: 1C 17 [X] (hex)
' 28 23 [X] (decimal)
A\ ~W {X] (keyboard)

Function: Set the horizontal cursor position to the specified value.

SPECIAL CONSIDERATIONS:

— X specifies the horizontal position.
— X must be between zero and one less than the maximum number of charac-
ters per line. .
— If X exceeds the allowable range, it is set to the maximum permissible value.
{For maximum permissible values, reference the documentation on the CRT
display formats.)
:'\ ~—  Column 0 specifies the leftmost character position on a line.
: — Thecursor's vertlcal posntlon is unchanged _ Y
-— “The CURSOR ON posmon is cleared. :
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SET LEADIN CHARACTER-—
Control Character sequence: 1C 1B [control character] {hex)
28 27 [control character] {decimal}
N ~[ [control character] ({keyboard)
Configure the terminal to require a control function leadin character.

SPECIAL CONSIDERATIONS:

Function:

Setting [control character] to NUL {zero} indicates that no Leadin Charac-
ter is required.

If [control character] is non-zero, no control sequence will be recognized
unless preceded by this Leadin Character.

Any control characters not preceded by the Leadin Character are treated
as data characters.

SET NON-BLINKING CURSOR—

Control Character sequence: 1E 13  (hex)

30 19 (decimal)
~~ »S (keyboard)

Function: Configure the terminal to use a non-blinking cursor.
SPECIAL CONSIDERATIONS:

—  The cursor position is unchanged.
— The CURSOR ON position is unchanged.

SET PAGED EDIT MODE-

Control Character sequence: 1iE 1F (hex)

30 31 (decimal)
s~ +~_ (keyboard)

Funciton: © Configure the terminal to paged mode.
SPECIAL CONSIDERATIONS:

—  Characters typed in appear on the screen.

— No transmission is made from the terminal until one of two conditions
is encountered:

‘A, The XMIT key is pressed.
B. A transmit character is received from the computer.

SET UNDERLINE CURSOR—

Control Character sequence: 1E 14 (hex)

30 20 (decimal)

~+ +T (keyboard)
Configure the terminal to display the cursor as an underline character,
'SET UPPER CASE ONLY—

Function:

Control Character sequence: 1E 1C  (hex)
30 28 (decimal)
as  ~\ {keyboard)

Function: Configure the termlnal keyboard so ‘that alphabetic characters are for-
ced to upper case.
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SPECIAL CONSIDERATIONS:

—  The shift key is ignored for alphabetic characters.
™~ —  Non-alphabetic characters are unaffected.

SET VERTICAL CUR_SOR POSITION—

Control Character sequence: 1C 07 [Y] (hex)

28 7 [Y] {decimal)
~\ ~G [Y] {keyboard)

Function: Set the vertical cursor position to the specified value.

SPECIAL CONSIDERATIONS: /

— Y specifies the vertical position

— . Y must be between zero and one less than the maximum number of lines on
the screen (inclusive).

—  |f Y exceeds the allowable range, it is set to the maximum permissible value.
(For maximum permissible values, reference the documentation on the CRT
Display formats.} -

—  The CURSOR ON position is cleared.

SLIDE SCREEN LEFT—

Control Character sequence: 1D OC ({hex)
29 12 (decimal)
~] ~L (keyboard)

Function: Shift the entire screen to the left by one character position.

SPECIAL CONSIDERATIONS:

— A blank column is brought in from the right.
—  The leftmost column of characters on the screen is lost.
—  The cursor position is unchanged.

SLIDE SCREEN RIGHT-—

Control Character sequence: 1D @D (hex)
29 13 (decimal)
_ ~] ~M (keyboard}
Function:  Shift the entire screen to the right by one _cha‘racter position.
SPECIAL CONSIDERATIONS: R

— Ablank column is brought in from the left.
—  The rightmost column of characters on the screen is lost,
—  The cursor position is unchanged.

7

SUPRESS CURSOR DISPLAY—

Control Character sequence: 1E 15 (hex)

30 21 (decimal)
~~ ~U (keyboard)

Function: Turn off the displayed cursor.

SPECIAL CONSIDERATION: \

—  This functlon is dlfferent from the Cursor Off functlon in that the CURSOR
ON position is unchanged
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TRANSMIT (SCREEN READ)—

Control Character Sequence: 17 (hex)
23 (decimal)
~W (keyboard)

Function: Transmit the contents of the screen, from the upper Ieft hand corner to
the current cursor position.

SPECIAL CONSIDERATIONS:

— The transmit function will not transmit imbedded control characters, ie.,
control characters that are displayed on the screen.

— Transmission of data starts at the upper left hand corner of the screen and
continues up to, but not including the current position of the cursor.

—  Trailing blanks in a line are replaced by a Carriage Return character.

—  If the Retain Protected Fields option is set, only unprotected characters are
transmitted.

— If the Retain Protected Fields option is not set, protected characters are
transmitted with their most significant bit (bit 7) set to a one.

WRITE PROTECTED CHARACTERS—

Control Character sequence: 1E 16 {hex)
30 22 ({decimal)
A~ ~V  (keyboard)

Function: Configure the terminal to write protected (low intensity) characters
to the screen

SPECIAL CONS!DERAT%ONS

—  All characters (including blanks) displayed subsequent to th'e Write Protec-
ted characters function are written at low intensity.
—  The state of the Retain Protected fields Option is unchanged_. _

WRITE UNPROTECTED CHARACTERS—

Control Character sequence: 1E 06 (hex)
' 30 6 ({decimal)
~~ »F ({keyboard)

Function: Configure the terminal to write characters on the screen in unprotected
(high intensity) format.

SPECIAL CONSIDERATION:
— "The Retain Protected Fields Optnon is unchanged
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YAW LEFT GRAPHICS SCREEN—

Control Character sequence: 1D 19  (hex)
29 25 (decimal)
] ~Y (keyboard)

Function: Shift the pseudo-graphics pixels on the screen left by one pixel position.

SPECIAL CONSIDERATIONS:

— Ablank column of pixels is brought in from the right.

- The leftmost column of pixels on the screen is lost.

—  The cursor position is unchanged.

—  If the Retain Protected Fields option is set, ASCI) characters on the screen
are treated as protected and not moved.

— If the Retain Protected Fields option is clear, ASCII characters on the screen
are replaced with blanks prior to moving the pseudo-graphics pixels,

YAW RIGHT GRAPHICS SCREEN—

Control Character sequence: 1D 1A (hex)
- 29 26 (decimal)
~} +~Z {keyboard)

Function: Shift the pseudo-graphics pixels on the screen right by one pixel position.

SPECIAL CONSIDERATIONS:

— - Ablank column of pixels is brought in from the left.
—  The rightmost column of pixels on the screen is lost.
—. - The cursor position is unchanged,
‘— - If the Retain Protected Fields option is set, ASC}H characters on the screen
are treated as protected and not moved,
= If the Retain Protected Fields option is clear, ASCII characters on the screen
. are replaced with blanks prior to moving the pseudo-graphics pixels.
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APPENDIX B

DATA CHARACTER—

Character Sequence: [data character]

Function:

Display a data character on the screen.

- SPECIAL CONSIDERATIONS:

[data character] will be written as a protected character {low intensity), if the
Write Protected Characters option is set.

[data character] will be written as an unprotected character (high intensity), if
1. the Write Unprotected Characters option is selected, or
2. the Graphics Cursor Mode is selected.

If character protection is to be ignored, [data character] is displayed at the current
cursor position and the cursor is bumped to the next cursor position.

If character protection is to be honored, the character already under the cursor is
checked, Hf it is protected, it is skipped by bumping to the next character. if the
next character is protected, it is skipped also. This continues until an unprotected
character is encountered. The unprotected character under the cursor is replaced
with [data character] and the cursor is bumped to the next cursor position.

Bumping the cursor to the next cursor position involves the following:
1. If the cursor is not positioned to the nghtmost column, the cursor is bumped
to the right by one position.
2. i the cursor is positioned in the rightmost column, the following actions occur:
A. If the Automatic New Line on Overﬂow option is not set, no further ac-
tion is taken.
B. If the CT-82 is configured for an Automattc New Line on Qverflow, the
: - qursor is positioned to the leftmost column and a Line Feed function is
generated.
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APPENDIX C.

Glossary
Algorithm—

A step-by-step sequence of instructions which will accomplish a specific task.

ASCII Character—

An abbreviation for American Standard Code for Information Interchange. This is a conven-
tion which associates a numerical value with all of the letters, numbers, mathematical symbols,
etc. recognized by those 1/0 devices which make use of this convention. The CT-82 makes use
of the ASCII convention, An appendix contains a complete table of the characters and their
associated values.

Baud—

See Baud Rate.

Baud Rate—

The speed at which bits of information are transmitted over a serial data line. The baud rate is
defined as the number of bits per second transmitted over the line. An approximate value for
the amount of time between characters can be calculated from the baud rate. For example, if
for each c_haracter transmitted over the line there is 8 bits of data and 2 _bits of control infor-
mation, then for 9600 baud the time between characters is 10/9600 seconds per character
or slightly over 1 millisecond per character.

Binary—

A number expressed in base 2 notation.

N

Bit—
A single digit of a binary number, A bit may be either 9 {(cleared) or 1 {set).
Blank—
ASCI| character 20 {hex). See space.

Buffer—
An interface which compensates for timing differences between the two things being inter-
faced. Information coming into the buffer is held by the buffer until such time as the infor-
matlon can be accepted-from the buffer.

Bump--
A verb meanlng to move something by one. For example: Bump the cursor left means move the
cursor posmon one to the left.

Character—
See ASCH character, data character and control character.

Character Generator—
A device used internally’ wh ich converts from the ASCII {or other) character set to the set of
dots which make up that character on the screen.

Character Position— )
The space occupied by one character on the screen.

Character Protectaon-

There is-a flag associated with each character dlsplayed on the screen whlch indicates whether
the character is protected or unprotected. When displayed on the screen, unprotected charac-
ters will‘appear: to be brighter than- beteéted-"characters. 1f the CT-82 is configured to pay
~ attention to character protection, some of the control functions will treat protected characters
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differently than unprotected characters. For example, erases will not erase protected charac-
ters.

Clear—
See the definition of bit.

Column—

1.) When the CT-82 is configured for a format other than graphics, a column refers to a line of
. character positions arranged vertically.

2.) When the CT-82 is configured for graphics, a column refers to a line of pixels arranged ver-

tically.

Control Character—

An ASCII character that has a control function associated with it by an 1/O device. Unless it is
configured otherwise, the CT-82 treats ASCI! characters in the range 89 - 1F {hex) as control
characters. Sending a control character or a sequence of control characters causes the CT-82
to execute the asscciated control function.

Control Functton— |
The data transmitted to and from the CT-82 must be manipulated in the manner desired by
the user. Control functions . is the method provided to force the CT-82 to manipulate. the.data
as desired. When a control function is executed by the CT-82, data displayed on the screen
may be modified, data may be transmitted by the CT-82, or a number of other actions may be

taken. A complete description of all the control functions that may be executed by the CT-82
is provided in Appendix A.

Conversational Mode—

See the description of the Conversational Mode/Paged Edit Mode option and the Half/Fuli
duplex Mode option.

CPU-

An abbreviation for Central Processing Unit. This term is used to refer to the actual computer
in a computer system,

CRT—

An abbreviation of the words Cathode Ray Tube, A CRT is the display device (picture tube)
used in terminals, television sets and so on.

Current Cursor Position— , ,
The cursor position prior to executing a function which modifies the cursor position.

Cursor—

The cursor is an indicator on the display screen used to call the operator’s attention to a single
character position on the screen. When the CT-82 is turned on, the cursor may be seen blinking
in the upper left corner of the screen. The CT-82 allows the appearance of the cursor to be

~modified to suit the user’s needs. For example, the cursor may iook !ike an underline or it
may be a block _‘gccupying the entire character position.

CURSOR ON Position—

The cursor’s horizontal position at the time when the cursor is turned on is remembered as

the CURSOR ON position. This is not the cursor position. The Cursor position indicates where

the cursor is, while the CURSOR ON position indicates where the cursor was turned on. The

"~ -CURSOR ON position is provided as a limit for the Backspace and Cancel centrol functions, it

“is not possible to back\space to the left of the CURSOR ON position. Most of the control func-

<577 7.tions -that ‘reposition thé cursor cause the CURSOR ON position to be reset to the leftmost

“column. w7
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DEL—

Cursor Position—

The character position on the display screen where the cursor will be displayed if it is turned
on. The cursor position is defined even when the cursor is not displayed. The cursor position
is defined with two numbers relative to the upper left corner of the screen, the horizontal
position and the vertical position. For example, the upper left corner of the screen is at hori-
zontal position @ and vertical position 0, the forty-first column on the top line of the screen is
position {40, @), the first column on the tenth line is position (@, 9) and the eighty-second
column on the smteenth line is position (81, 15).

Data Character-—

Any ASCII character that is treated as nothing but data. A data character does not have a
control function associated with it. The CT-82 always treats ASCI} characters in the range
20 - 7F (hex) as data characters. Unless it is configured otherwise, the CT-82 treats ASCII
characters in the range @0 - 1F {(hex) as control characters. Sending a data character to the
CT-82 causes it to be displayed on the screen.

Data Link Escape—

A Ieadm character that mforms the termmal that the following character is to be treated as
a data character no matter what its value.

Data Path—
The path by which mformatlon gets from one device to another.

Declmal—
A number expressed in base 10 notation,

A term sometumes used for the ASCHI character associated with the number 7F (hex} See also,
Rubout.

Delete—. .

A verb descrlbmg the process. of removing data from the screen and movmg the surroundmg
data to f;II the space vacated by the removed data.

Thi; term ssused to describe, in a generalvv-\ray, any piece of hardWare _which is being discussed.
Usually,When' the term device is used, the function of the piece of hardware is of more interest
than what the hardware looks like. Also, this term is sometimes used to describe a sub-program
{piece of a program) where the function of the sub-program is of more interest than the de-
tails of the sub-program. : -

Display— :
A verb meaning to put a data character on the screen so that it is visible to the operator.

Echo—

A verb used to descrlbe an action taken by a computer in response to an mput When a com-
puter receives a character from a terminal and echoes it back to the termmal itis 5|mpiy send—
ing that same character back to the termmat to be displayed on the screen.

Enter—
A verb used when refering to the characters being typed in from a keyboard.-

i

- The ‘_CT-82 erases a. character on the,_,

by replacmg the characterto beerased wlth a
ASCI! blank, 20 (hex) .

ca



Escape—
See the definition of Data Link Escape.

Execute—
A verb used to describe a CPU processing a sequence of instructions.

Field—

A sequence of characters on a single line treated as a unit by the CT-82. A field usually consists
of characters that are all protected or all unprotected. One of the following definitions of a
field applies, depending on the control function being executed.

1.} The beginning of the field is the first character of the sequence having the same protec-
tion as the rest of the field. The end of the field is the last character of the sequence
having the same protection as the rest of the field.

2.} The beginning of the field is the character under the cursor. The end of the field is the
last character of the sequence having the same protection as the rest of the field.

3.} The beginning of the field is the character under the cursor. The end of the field depends
on the Retain Protected Fields option flag. If the flag is set, the end of the field is the last
character of the sequence having the field’s protectuon If the flag is clear, the end of the
field is the end of the line.

Flrmware—

Programs written for execution by a computer and kept in Read Only Memory. For example,
the CT-82 includes as part of its hardware a Motorola 8802 micro-computer. The control func-
tions are implemented in firmware which is executed on the 6802,

Flag—-
A flag is a value stored in the computer which may be either set or cleared Typuca!ly, aflag is
used to decide which of two actions is to occur.

Frame—
Another name for the entire screen.

Full Duplex—'

A mode of operation in a terminal referrmg to the data paths used by the terminal. Full duplex

describes the mode where data typed at the keyboard is sent to the interfaced computer with-

out being displayed on the terminal. This implies that if the data typed at the keyboard is to

be displayed on the terminal’s screen, the data must be echoed by the interfaced computer.
Function— L o

See Control Function.

[function byte] -
A number used to refer to one of the control functions available on the CT-82. For example,
the number 53 (hex) refers to the Set Graphics Dot function, the number 28 (hex) refers to
the Delete Character, Right control function and the number 18 (hex} refers to the Cancel
control function.

Graphlcs Control Function—

A control function which only applies to the CT-82 pseudo—graphlcs capability.

Graphics Position—
The space occup|ed by one pixel on the screen,

Group A Control F "nctlon—

“The" group “of 32 control functlons that are mutnaltv assocnated with the ASCIT characters in
the range 00 - 1F (hex). For a list of the Group A control functnons see Appendix I.
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Group B Control Functions—

The group of 32 control functions that may be executed by using the GRB Leadin character.
For a list of the Group B control functions, see Appendix |,

Group C Control Functions—

The group of 32 control functions that may be executed by using the GRC Leadin character.
For alist of the Group C control functions, see Appendix |.

Group D Control Functions—

The group of 32 control functions used to set or clear the 16 option flags in the CT-82. The
GRD Leadin character is followed by a byte specifying which flag is to be modified and
whether it is to be set or cleared. For a list of the Group D control functions, see Appendix 1.
Appendix F contains a description of the option flags.

Half Duplex—

A mode of operation in a terminal referring to the data paths used by the terminal. Half
duplex describes the mode where data typed at the keyboard is not only sent to the inter-
faced computer, but is displayed on the terminal’s screen with no additional action required
‘by the interfaced computer to echo the data.

Hardware—
The actual circuitry that makes up the computer.

Hex—

A shortened form of the word hexadecimal, which refers to a number expressed in base 16
notation.

@ (hex) = @ {decimal)
1 (hex_) = 1 {decimal)

9 {hex}= 9 {decimal)
A (hex) =10 {decimal)
B {hex)=11 (decimal)

F (hex}=15 (decimal}
Home—
A verb used to describe positioning the cursor in one of the corners of the screen.

Horizontal Cursor Position—

The left to right (horizontal) part of a cursor position. A horizontal cursor position of @ refers
to the leftmost character position in a line.

Horizontal Position—
See Horizontal Cursor Position.

Insert—

A verb descnbmg the process of moving data already on the screen for the purpose of Ieavmg a
blank space on the screen whe\re new data mav be d:splayed
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Interface—

When referring to hardware, an interface is a device that allows two other devices to communi-
cate with each other. When referring to software or firmware, an interface is the means of
communicating between two processes in the program.

Inversion, Shift—
See Shift (Key) nversion.

Invert—
A verb applied to a bit of information. To invert a bit is to change its value to the other value.
A @ is changed to a 1 or vice versa. See the definition of Bit.
1/0—
An abbreviation of the words Input/Output. This is a term used when discussing a device
which may possubly be an input device, an output device or both an input and an output
device,
Leadin Character— .. S
A character sent to a terminal that has the single purpose of informing the terminal to treat the
following character in a special manner. The leadin character sent to the terminal determines
the manner in which the following character is treated. See Data Link Escape.
Line—
A line refers to a sequence of character positions arranged horizontally on the screen.
Memory—
A device or devices used to save information.

Mode—
A mode of operation. if the terminal is operating in one mode, then it will handle the items
which are affected by the mode in 2 manner defined by that mode. Switching to a different
mode causes the items to be affected in another manner,

New Line—

As used by the CT-82, New Line is defined to mean: insure that the cursor is positioned in the
leftmost column of the next line. The CT-82 will execute Carriage Return and Line Feed func-
tions as necessary to get to the next line.

Pitch—

A verb used to describe rolling the screen in graphics mode. Pltchmg the screen up refers to
rolling the screen upwards by one pixel position.

Pixel—
The smallest unit that can be dlsp layed while using graphics.

Posmon—-
See Character Position.

Protection—
See Character Protection.

Psaudo Graphics—

Pseudo- graphlcs refers to a graphlcs capabihty in a termlnal that is produced using a special

- character generator and character oriented hardware. A terminal with full graphics capability
uses dot oriented hardware instead. The CT-82's graphics capability is provided using pseudo-
graphics.
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Quadrant—

An area on the screen defined by the position of the cursor. Two imaginary lines drawn
through the cursor position, one vertical and the other horizontal, divide the screen into four
quadrants. Each quadrant includes the line and the column where the cursor is positioned. The
upper left quadrant is called the North West Quadrant, the lower left is the South West Qua-
drant, the lower right is the South East Quadrant and the upper right is the North East Qua-
drant. This is the same as a map where North is upwards on the screen.

Retain Protected Fields Option—
See the “’Ignore/Honor Character Protection’ option flag.

Roll—

A verb meaning to move a group of characters on the screen upwards or downwards by one
character position. Rolling the screen upwards forces the top line of the affected area to be
lost with a blank line brought up as the bottom line of the affected area. Rolling the screen
downwards forces the bottom line of the affected area to be fost with a blank line brought
down as the top line of the affected area.

ROM— .. _
An abbrevnat:on for Read Only Memory. This term is used to describe a memory that cannot
be written into without special hardware. It is used primarily to store information used by a
processor-where it is not necessary to modify the information saved in memory.

Row—

A row refers to a sequence of graphics positions arranged horizontally on the screen.

Rubout—

A term sometimes used for the ASCI| character associated with the number 7F (hex). See
also, DEL.

Scrolt—
A verb meaning to roll the entire screen. See the definition of Roll.

Set—
See the definition of Bit.

Shift (Key) Inversion—
Reverse the function of the SHIFT key on the keyboard for alphabetic characters (A - Z).

o

For example, with shift key inversion in effect, a shifted A" will be transmitted to an “‘a
For more details, see the “’Enable/Disable Shift Inversion’” option.

Shifted Characters—
A shifted character is the character transmitted by a keyboard when the SHIFT key is de-
pressed while typing another key.

Slide—

A verb meaning to move every character horizontally on the screen by one character position.
Sliding the screen to the right forces the rightmost column on the screen to be lost with a
blank column as the leftmost column of the screen. Sliding the screen to the left forces the
leftmost column to be lost with a blank column at the right edge of the screen.

Software—
Programs that may be loaded into a computer’s memory for execution.

Space-— R
1) ASCII character 20 (hex). Dssp!aylng thls character leaves the character posmon blank.
c-7



2) An area {in memory, on the screen, etc) made available for later use.

Transmit—
The process of moving information from one device to another. Typically the CT-82 will trans-
mit information to a CPU with the CPU transmitting information back to the CT-82.

Under the Cursor—
“Under the Cursor” is a phrase used to refer to the character that is displayed at the cursor
position.

Vertical Cursor Position—
The top to bottom (vertical) part of a cursor position. A vertical cursor position of @ refers to
the top character position in a column.

Vertical Position— |
See Vertical Cursor Position.

Yaw—

A verb used to describe sliding the screen in graphics mode. Yawing the screen to the rlght re-
fers to sliding the screen to the right by one pixel position.

-



APPENDIX D — CT-82 Character Processing
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DEC HEX ASCH
0 00 ~@
1 01 ~A
2 02 *~B
3 03 ~C
4 04 ~D
5 05 ~E
6 06 ~F
7 07 ~G
8 08 ~H
9 09 ~i

10 0A +~J
11 0B ~K
12 0C ~L

13 0D *M

14 OE +N

15 OF +~0
16 10 +p
17 11 +~Q
18 12 “R
19 13 +S

20 14 -7

21 15 ~U

22 16 ~V

23 17 *W

24 18 ~X

25 19 ~Y

26 1A ~Z

27 1B ~{-

28 1C ~\

29 1D ~]

30 1E ~~

31 1F ~

DEC HEX ASCl
32 20

33 21 |
34 22
35 23 #
B 24 $
37 25 %
38 26 &
39 27 ¢
40 28
41 29 )
42 2A *
43 2B +
44 2¢
45 2D -
46 2E .
47 2F /
48 30 0O
49 31 1
56 32 2
51 33 3
52 34 4
53 35 5
54 36 6
55 37 7
56 38 8
57 39 9
58 3A :
59 3B ;
60 3C <
61 3D =
62 -+ 3E >
63 3F ?

APPENDIX E

ASCII Character Set

E-1

DEC HEX ASCII
64 40 @
65 41 A
66 42 B
87 43 C
68 44 D
69 45 E
70 46 F
71 47 G
72 48 H
73 49 |
74 4A )
75 4B K
76 4C L
77 4D M
78 4E N
79 4F O
80 50 P
81 51 Q
82 52 R
83 53 S
84 54 T
85 55 U
86 56 V
87 57 W
88 58 X
89 59 Y
90 5A Z
81 BB |
92 5C \
93 5D 1
94 5E ~
95 - 5F

DEC HEX ASCH

96

97

98

09
100
101
102
103
104
105
106
107
108
109
110
m
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

6C

6F

7E

60
61

62
63
64
65
66
67
68
69
6A
6B

6D
6E

70
71

72
73
74
75
76
77

78
79
7A
78
7C
7D

es-.-:--:--N-<x5<z:u-*m-t.n'co_::g—x—-'—-:rr.o-hmg.nc-m -

7F DEL



APPENDIX F

Configuration Options

Screen Formats

Format ;82 by 16, standardcharacterset — 10 11, ... ... i ittt ittt ieene e A-29
Format |1; 82 by 16, optional character set — 10 12, . ... . vttt in et s nnvennnnnns A-29
Format I11; 82 by 20, standard characterset —1C 13........... . vurr e, ere e A-29
Format IV; 82 by 20, optional characterset — 1C 14. ... ... ... . .. it nnnn. A-30
Graphics; 92 by 22, optional character set — 1D 16 ... ..ttt ir it it ittt i i s e eennens A-32

Opticn Flags

Disable/Enable Escape Character — 1E @@/1E 10 . ... ... ... .t el 31
Clear/Set Escape Data Mode — 1E @1/1E 11.............. et e 3-1
Clear/Set Graphics Cursor Mode — 1TE B2/1E 12, ... .. ittt it it eernersnens 3-1
Set Blinking/Non-Blinking Cursor — 1E B3/1E 13, .. ittt e i iee et i nananes 31
Set Block/Underline Cursor — 1E B4/1E 14 .. ... ittt it i it it e aans 32
Display Cursor/Suppress Cursor Display — 1E @5/1E 15.. ... ittt rninninnonnnns 3-2
Write Unprotected/Protected Characters —1E @6/1E 16 .........ccvviiiieiiian ... 32
Ignore/Honor Character Protection (Retain Protected Fields Option} — 1E 97/1E 17 ....... 3-2
Enable/Disable Scroli on Line Feed — 1E @8/1E 18........ N eenenreeeanan e 3-2
Disable/Enable Automatic Line Feed On Carriage Return —1E @9/1E 19 ................ 3-2
Enable/Disable Aixt_omatic New Lineon Overflow — 1E BA/IE 1A ... .. i nnnn 3-2
Enabie/D.isable Rubout as Data — 1E BB/IE 1B ... ittt i ittt et e 32
Enable Upper and Lower Case/Set Upper Case Only —1E @C/1E 1C........... ... ... ... 3-2
Enable/Disable Shift Inversion — 1TE @D/1E 1D ... ... ittt iaans 32
Set Full/Half Duplé;c"-— 1E QE/1E 1E.. e e 33
Set Conversational /Paged EditMode — 1E @QF/1E 1F......... ... ... ... it 33
\
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APPENDIX }

Numeric List of Control Functions with Mnemonics

GROUP A CONTROL FUNCTIONS GROUP C CONTROL FUNCTIONS
: Pago
“@ NUL 08 null.................. oAzt AN . Page
“A BCU &1 bump cursorup . . . .. . sr e il A2 1o “A RCP 9 read cursor position. . . . . vre .. A23
B BCD 92 bumpcursordown .. ......... A2 “B  RLP 92 read light pen position . . . ..... . A23
“C  HD 83 homedown .......o0000.n> A16 o “C SGL @03 setgraphicsline. .., ,........ A33
“D BCL ®4 bumpecursorleft .. ...c0000..A 2 W "D CGL 84  clear graphicsline. . . . ... +ea..A5
“E COF @05 cursoroff oo ouesoeeeonoens AS “E IGL @5 invertgraphicsline . . ... ... .. A19
“F EOL ©6 , erasstoendofline...........Al12 *F EFL @6  orasefield .......... v .. A12
MG OBEL @7  bell ..ttt e et e, A1 “G PTF @7  disable terminal printer passthru . . . A 8
“H BSP 0B  backspace . .. .. s ensaess Al “H DCL @8 deletacharacterleft....,......A &
“l BCR @9 bumpecursorright. ........... A2 “l  PDG 99 pitch down graphics screen . .. . .. A22
“d LF @A linefeed .. ... e Y- 1-1 “J  PUG .BA  pitchup graphicsscreen . . ... ... A22
“K SXY ®B setcursor posmon (X, Yl ....... A30 “K PTN ®B  enable terminal printer passthru, , . . A11
"L FF 8C formfeed .. ... ......0.... A15 “L SSL  4C slidescreenleft .. ........... A3S
“M CR oD carriage returm. . . + . . » s s+ .+, A 3 “M SSR oD slidescreenright .. ......... . A3S
N Ssu 13 scrollup .. ...... e e eme e A2T7 “N DNW @E roll down north west quadrant , . . . A24
L ~0' SD OF scrolldown . ......uennnnnn A27 ¢ "0 DSW #F  roll down south west quadrant . . . . A25
N P HU 1 homeup............ ea... AT b\ “P DLE 19  datalinkescape. ............ A6
. “0 XON 11 readeron. . ..ov.oeeennnenss A24 ) “Q SPB 11 setcharacter protectbit . . .. .. .. A28
'N “’ PON 12 punchon.................A22 l)\\) “R CPB 12 clear character protectbit . . . ... .A &4
“S  XOF 13  readoroff ...... B ¥ 7 S SGD 13  setgraphicsdot............. A32
“T POF 14 punchoff ................A22 “T CGD 14  clear graphicsdot, ... ... veea. A G
U CON 15 CUMOFON. v vve v enncenns Al5 " IGD 15  invertgraphicsdot ... .. ... ... A18
VYV EOF 16 erasetoendofframe. . ., . ..., ..A12 “V CFG 16  sat graphics CRT display forimat . . . A32
W XMT 17 transmit (screenvread) . ........ A36 “W XLT 17 changecontrol character. .. .....A 3
“X CAN 18 cancoh . .'v.ovurorevensas A3 X ICL 18 insertcharacterleft. ... ....... INT
“Y ILU 19 inserthing, up ... ... iaean . . A8 “Y YLG 19  yawleft graphics screen .. . . . .« -+ A37
“Z DDLU 1A deletatine, up. .- ssuvvesses AT “Z  YRG 1A yaw right graphics screen. . . . . ... A37
"l ESC 1B e5COP@ . ... iaieneeneaenn Al4 “[ HEX 1B displaybyteinhex ....... se.. A B
“\ - GRB 1C Group B control sequence, . . . ... Al5S “\ DEC 1C display number in decimal. . . .. .. A9
" GRC 1D  Group C control sequence. . ... .. Al15 “} SBR 1D  setbaudrate. ...... seseaas . A28
~* GRD 1E optionbitcontrol. . ....,.,..AZ21 “® DNE 1E roli down north east quadrant. . . . . A24
~ . OPT 1F nptmn ROM oontrol sequenca. . . . . A21 “— DSE 1F roll down south east quadrant. . . . . A25
GROUP B CONTROL FUNCTIONS _ GROUP D CONTROL FUNCTIONS p
Page . N
s " ® . ..., -]'} disable escape character . .. ..... A7
A\ ag :1‘(::% :2 :::t?:,mntml character. .. ... .. :2(8, AN AL L. ... BT clear escapedatamoda., . ... ....A 4
- TROLUP » v v sovvovnren “B... 82  clear hics cursor mode. A4
!C—,.’ “8 MCD @2 ‘movecursordown ...........A20 |%Z A DT raphics cursormoce. .« . . . . .
' “C . HDR @3 homedowntoright . ........,A% ,.-D---”--:i “‘b:m'"ﬁ@’w seereeeena o A28
A, D MCL 84 movecursorleft... ... ...... .A20 30, B---.-. setblock cursor. .. .......... A28
19 A SBG o sot backgroind mode. . ... .. ... AZ7 ‘...E’ ....... (1 dls_plav CUPBOF . & & v v v a v s s s nosa A9
“F EBL 06  erase to beginning oftine. . . . . . .. A12 WFeere. . @6 write unprotected characters . .. .. A6
G  S§Y 87 sot vartical cursor position.. . . . . . . A35 AG 'R o7 ignore character ?rotecﬂm P S ¥ 4
“H DCR ®8 delete characterright. . .. .. ....A 6 ...H [ 1] ev_ﬂablesuollnn_lmefood. v e e s A0
“I  MCR 99  move cursor fight............A20 »' ........ @9 dusablaautomat_lclinef:aed. veva AT
A1 LUE. BA  Sineunfesd. . .o e s e s e o A19 AJ ..... . 8A  enableautomatic new line. . ., ., ., A10
“K SYX @B setcursor tﬁ . A31 K.......8B enabloruboutasdata. .......,,,AlD
posttion e o T 9C  enable upper and lower case AT
L{ “L ENW ¢gC erasanorthwast;quadrant.......A13 .\M"""'OD bl shp':t' ; """Aw
P "M ESW @D  erasssouth west quadrant ., ... ..Al4 :? ag T e :::f ?ldu """_"_ Ofte cveveen " a30
¥ “N UNW @E rollupnorthwestquadrant. .. ... A26 | B = ”“ ""‘f:t: almode T A%
O - "0 USW  BF  roll up south west quadrant’. . .. . . A26 ap T sat for conversational mode . . . . . .
fh “ HUR 19. homeuptoright .. & .. A16 E B 10 enable escape character. . . . . e e A10
a P 9 . “a. 1 sat escape datz mode ATl
Q CF1 11 sat CRT formatt , . . ... ......A2Z9 A T . rretr e
“R  CF2 12 st CRT format .- oo v o v o s .. A29 .-.R S aeaana 12 sat graphn:se_ursor mode. ....... A32
S CF3 13 setCRTformat M. ...... v ..A29 ,:1".*'_ ------ 13 s nonbiinking cursor- . .. ... P
“T CF4 14 satCRTformatiV....... v .. A29 Ay 15 set underiine Wt';’j” ----------- 35
“U SFG 15 setforeground mode . . . .. . e AZ1 T suppress cursor d"""“" T A%
v EBF 16 erase to beginning of frame . .. . .. A1l ~w et 17 :"m pr:tacted a'““_" """" :16
“W SX 17  sethorizontal cursor position .'. . . . A33 ay LTI 18 lliabie sy proECEn - - . - - y
“X ICR 18 insertcharacterright..........A17 g T is2ble scioll an dine feed ., .....A 8
Y LD 19 iNSart1ing, down - e oo v e .« A1B PLEEEEERE 19 e?ablaautomatlc line fe.ed ....... A10
e S i Z:.,.....JA disable automatic newline. . .....A 7
“Z DLD 1A deleteline, down .. ... .:.... A7 .
L “........1B disablaruboutasdata ......... A B
" SLC 1B setleadincharacter. . .........A34 ay .
“\ ENE 1C  erase north east quadrant . .. ....A13 ap tcrrce1C setuppercasaonly...........A34
Al ESE 1D  erase south east quadrant ., . ... .. A13 { [ 1D disable shift inversion. . . . . ceres A B
A e 1E  sethalfduplex. ... .......... A33
A% UNE 1€  rollup north east quadrant ... ... A25 N
“_ USE 1F  roliup south ssst quadrsnt . . . . ., A28 —+reeeo AF setpaged editmode. . . ... ... ..A34

e s e e -
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APPENDIX H

Alphabetic List of Control Functions

Page Page
A1 Backspace . .. ... ..ttt #8 A18 InvertGraphicsDot. ... .......... 10 15
AT Bel o v e e e 87 A19 Invert GraphicsLine . ............ 1D @5
A2 BumpCursorDown. .......vvvvvunn. g2 A19 LineFeed ................. S oA
A2 BumpCursorbkeft.................. 84 A19 LineUnfeed................... 1C @A
A 2 BumpCursorRight . ................ @9 A20 MoveCursorDown .............. 1C @2
A2 BumpCursorUp..........vvecuryn. *1 A20 MoveCursorleft ............... 1C ¢4
A3 Cancel. ..........ciiiiiinranann 18 A20 Move CursorRight. . . ............ 1C 99
A 3 Carriage Returm. . .. ... 0vvvnneneen.. éD A20 Move CursorUp.. ............ T [l 1
A 3 Change Contro} Character. .. ....... 10 17 L I T .. .00
A 4 Clear Character ProtectBit .. ....... 1D 12 A21 OptionBitControl . ......... e 1E
A 4 Clear EscapeDataMode . . ......... 1E &1 A21 Option ROM Control Sequence .. ....... 1F
A 4 Clear Graphics Cursor Mode ...... .. 1E @2 A22 Pitch Down Graphics Screen .. .. .... 1D @9
A 4 Clear GraphicsDot . ............. 1D 14 A22 Pitch Up Graphics Screen .. ........ 1D @A
A 5 Clear Graphies Line. . .......... ..1D 04 A22 PunchOFf.. . .. it it i e et i i nns 14
AL CursorOff .. ...vereienuna s @5 AZ2 PunchOn. . ... cov ittt it enns e 12
A5 CUSOrON « vt e e e ms e enenn e....15 A23 Read Cursor Position...... e 10 0
A6 DatalinkEscape . .............. 1D 10 A23 Read LightPen Position . .......... 1D ¢2
A 6 Delote Character, Left . ......... .. 1D @8 A24 Reader Off...... e e 13
A 6 Delete Character, Right . .......... 1C 98 A24 ReaderOn ., ... ....... .. unncuns 1
A 7 Delete Line,Down, . ............. 1C 1A A24 Roll Down North East Quadrant . .1D 1E
A7 Deleteling, Upo o o oo v i i i vnn e 1A A24 Roll Down North West Quadrant . .. .. 1D 9E
A 7 Disable Automatic Line Feed. . ...... 1E @9 A25 Roll Down South East Quadrant . .. .. 1D 1F
A 7 Disable Automatic New Line........ 1E 1A A25 Roll Down South West Quadrant . . . .. 1D OF
A 7 Disable Escape Character .......... 1E 00 A25 Roll Up North East Quadrant . ... ... 1C 1E
A 8 Disable RuboutasData .........., 1E 1B A26 Roll Up North West Quadrant . ... ... 1C OE
A 8 Disable Scroll on Line Feed. .. ...... 1E 18 A26 Roll Up South East Quadrant ....... 1C 1F
A 8 Disable Shift Inversion . . . ......... 1E 1D A26 Roll Up South West Quadrant , .. .... 1C OF
A 8 Disable Terminal Printer Passthru. . ... 1D @7 A27 ScrollDownr. . ... e ie it oF
A 8 DisplayByteinHex.............. 1D 1B A27 SeroltUp. ...... ... oE
A 8 Display Control Character. .. ....... 1C 98 A27 SetBackgroundMode ............ iC @5
A9 DisplayCursor . .. .. .ovveennnnnn 1E 05 A28 SetBaudRate. . ................ 1D 1D
A 9 . Display Number in Decimat, .. ...... 1D 1C A28 SetBlinkingCursor.............. 1E 03
A10 Enable Automatic Line Feed........ 1E 19 A28 SetBlock Cursor. . .. covvveneeess 1E 94
A10 Enable Automatic New Line .. ...... 1E 6A A28 Set Character ProtectBit .......... 101
A10 Enable Escape Character. .. ........ 1E 18 A29 SetCRT Formath............... cu
A10 Enable RuboutasData......... ...1E 0B A29_SetCRT Formatil. ., ...0ceeo.n. L1612
A10 EnableScrollon Line Feed....... .. 1E 98 A29 SetCRT Formatlil.............. 1C 13
A10 Enable Shiftiaveision . ........... 1E 0D A30 SetCRT FormatIV.............. 1C 14
A11 Enable Terminal Printer Passthru . . . .. 1D ¢B A30 Setfor Conversational Mode .. ... ... 1E @F
A11 Enabla Upper and Lower Case.......1E #C A30 Set CursorPostion {(X,Y) ............. 0B
A11 Erase to Baginningof Frame , .. ... .. 1C 16 A31 Set Cursor Position (Y X).......... iCc o8B
A11 Erase to Beginningof Line , .. .. ....1C 06 A31 SetEscapeDataMode ............ 1E 11
A12 ErasetoEndofFrame....... - A31 Set ForegroundMode. ... ..... ....1C 15
A12 ErasetoEndofline................ 96 A30C SetFullDuplex, ................ 1E QE
A12 EraseField. vo v ve v e v e v e 1D 96 A32 Set Graphics CRT Display Format . ... 1D 16
A13 Erase North EastQuadrant ., ....... 1C 1C A32 Set Graphics Cursor Mode. . ........ 1E 12
A13 Erase North West Quadrant. ........ 1C oC A32 SetGraphicsDot. ... ............ 1D 13
A13 Erase South East Quadrant . . ....... 1C 1D A33 SetGraphicsline .............. .1D @3
A13 Erase South West Quadrant, . ....... 1C oD A33 SetHalfDuplex .. .......v0o0ennn 1€ 1E
A1d ESCapPe. . . ..ot v vt vt crresr s enenn 1B A33 Set Horizontal Cursor Posutmn ....... 1 17
A15 FormFeed. . .. .. ... ... e innnn aC A34 SetleadinCharacter ............. 1C 1B
A15 GroupBControlSequence . ........... 1c A34 Set Non-BlinkingCursor........... 1€ 13
A15 Group C Control Sequenne ............ 1D A34 SetPagedEditMode . ............ 1E 1F
A6 HomeDown: . iviv e iennnnsannnnss 93 A34 SetUnderlineCursor............ . 1E 14
A16 Home Down to R;ght ............. iC @3 A34 SetUpperCaseOnly . ............ 1€ 1C
A16 HomelUp. ... . ieniiinneinnnnnens 1% A35 SlideScreenleft................ 1D @C
A16 Home Up to R:ght ............... 1C 10 A35 SlideScreenRight.............. .1D @D
A16 Honor Character Protection, . ....... 1E 17 A35 SuppressCursorDisplay . ......... .1E 15
A17 Ignore Character Protection. .. .. . ... 1E @7 ) A36 Transmit{ScreenRead) . ......... vee 17
A17 Insert Character, Loft. . ........... 1D 18 A36 Write Protected Characters . ........ 1E 16
A17 Insert Character, Right. . .......... 1C 18 A36 Writz Unprotected Characters . ...... 1E 06
e 1T Insert Line, Down......... viie..1C 19 A37 Yaw bLeft GraphicsScreen. .........1D 19
A17 InsertLline, Up. . u v rrcnnncnnns .. 19 A37 Yaw Right Graphics Screen, .. ......10 1A
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APPENDIX J

Computer System Interconnection

The CT-82 terminal system is designed to operate with computer systems and modems which
are designed to communicate via an RS-232-C serial data path. |f your equipment is not RS-232-C
serial, then the CT-82 will not operate correctly. A brief description of RS-232-C vs other interface
methods is given in Appendix O. Appendix S lists each pin of the CT-82's input/output connector
and a brief description of each line. Below is a detailed description of each line.

PROTECTIVEG ROUND—‘-This line is electrically connected to the CT-82 chassis.

TRANSMITTED DATA-This line carries the data output from the CT-82 to the modem or compu-
ter. Qutput levels on this line are RS-232-C compatible.

RECEIVED DATA-=This line carries the data output from the computer or modem to the CT-82.
Input signals to thIS Ilne should be RS-232-C compatible.

RTS—The request to send line is an output from the CT-82 which is raised high {+12 V Nominal)
when the CT-82 is ready to transmit a character The line will remain high until the CTS line
is brought hlgh When the CT-82 has initiated character transmission, the RTS line will be
brought low. The RTS line is RS-232 C compatible {active high).

CTS~The clear to send line is an mput to the terminal that indicates that the computer or modem
is ready to accept data. The CT-82 will not transmit characters when the CTS line is low. If
the computer or modem being ‘used does not have provisions for CTS and RTS lines, the
CT-82 CTS line should be connected to the CT-82 RTS line. The CTS line is RS-232-C com-
patible (active high).

DSR—The data set ready line is an RS$-232-C compatible input to the terminal. Currently the status
of this line has no effect on termanal operat:on and may or may not be connected to an out-
side dewce, as desired. : SR

GROUND~—These lines are the signal return lines from the computer or modem. '

RLSD~The received line signal detect; Jine is an RS-232-C compatible input to the terminal. Cur-
rently the' status of this line has no effect on termmal operatlon and may or may not be con-
nected to: an outsrde devnce as’ desnred ‘ :

DTR-—The data’ enmnal ready line' |s an 'RS-232-C’ compatible output line from the terminal that
tetls the’ computer whether or not the CT-82 is ready to accept more characters. NormaI!y
the DTR line is held high, but when the CT-82's character buffer is filled (during transmissions
at high, >9600 baud rates) the DTR line is brought low until the termlnal is ready for more
characters s ok ey .

CLOCK IN—The clock in line is a TTL level compatible input line to the terminal which allows the
serial receiver circuitry of the CT-82 to: operate at the baud rate specified by the frequency of
the input clock. The frequency of -the clock should be 16 multiplied by the baud rate. {4800
Hz for 300 baud). This line is normally not used for most appllcatuons Appendix V should
be consulted for addatlonal information, -

CLOCK OUT—The clock out is a TTL compatible output signal whlch is identical to the internal
baud rate clock Used by the serial interface integrated circuit of the CT-82. The frequency of
this clock signal is 16 times the baud rate.

READ ON/OFF, PUNCH ON/OFF—These four lines are the decoded lines to control the operation
of an optional tape storage device, such as an SWTPC AC-30 cassette interface. These lines are
TTL compatible and are low going strobes 20 microseconds wide. A strobe is generated eac"r
time the proper control character command is recsived by the CT-82.

OUT1-This line is a spare output from the CT-82 that any future control ROM’s could use for
addltlonal functlons Qutput from thls lir is'— RS—232-C compatible. -

1



Connector Types

All connections to the CT-82 should be done via a 25-pin “D” type connector. The mating
connector for the serial RS-232-C cable is demgnated a DB-25 P. This connector is readily available
from most computer and electronic supply stores.

Connection to a SWTPC 6800 Computer System

To connect a CT—82 termmal to a SWTPC 6800 computer system, the following method is
recommended.

-

CT-82
=L oK)
Ground 7 yELLS
Clock Out 24 Brue
Transmitted Data 2 . ' . BlACk RI
Received Data' 3 e ' _RED RO :Psl
b 3y T ria
RTS 4 TC  jnterface
TO
GREEN | ‘re N
CTS 5 2K . m Re. D7/]
' Ti
Serial DB-
to 10-PIN MOLEX
DIR &2 CONNECTOR

When using the above connection scheme, the MP-S serial interface board of the computer will
be driven by, the clock of the CT-82. Because of this, be sure to remove all baud rate jumpers on the

MP-S board. The above configuration will work to rates of up to 9600 baud. For higher baud rates,
consult Appendix L_

Connectaons to Other Computers

Because of the Iarge number of computer systems on the market, it is mposs:ble to outline
all connection schemes in this manual. Connection to other devices will therefore require knowledge
of each CT-82 lnput/output line and of the equipment to whlch the CT-82 will be connected.

In most cases the follow:ng snmple conflguratlon will work

Prot. Ground 1
Transmitted Data 2

To chassis ground .

To computer data input

-~ Received Data 3 To computer data output
Ground 7 To computer signal ground
RTS 4
CTS5
' Serial DB-25 Connector . To computer

to CT-82

In the abO\re connection the only lines used are the transmitted data, received data and

grounds. This is SU,fficent for most computers. Notice that pins 4 and 5 {RTS and CTS} on the ter-
minal must be connected together.




)

Connections to Most Modems

Most modems are supplied with.a 25-pin DB-25 type connector like the one on the CT-82. The
following pins should be connected on a one on one basis with the CT-82 serial connector:

~ DB-25 Pin
{Modem and CT-82) Function

1  Protective ground -~

2 Transmitted Data —
.3 ..Received Data..— .
4. RTS -
b5 CIS—
— 6 DSR
7  Signal Ground -
- 8 . DCD
—17 . *Receiver Clock
20 DTR—
- 22 Rl

—24  *XMIT Clock
* Do not connect 17 and 24 if modem uses an mternal clock (usually the case)
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APPENDIX K
Parallel Printer Connection
The CT-82 has provisions for attaching a printer via a parallel type interface to allow simulta-

neous printing on the CRT and the printer. All connections to the printer should be made via the
25-pin PARALLEL connector on the rear of the CT-82. Below is a typical connection drawing.

cT-82 2/ Ground 1-13 ' ' GROUND
(Y e Bitd 14 —_— DATABIT®
Bit1 15 : ' DATABIT 1
Bit2 1 — DATA BIT 2
Bit3 17 DATABIT 3
Bit4 18 : _ DATABIT 4
Bit5 19 _ DATABIT S
Bit6 < 20 b= . - DATA BIT6
Bit7 21 : DATABIT 7
gl @ € DataReady 22 7 DATA READY
_ oyt BUSY 23 - BUSY
%\M/ Parallel DB-25 Connector ' TO PRINTER
to CT-82 -

The DATA READY line is an output from the CT-82 which tells the printer that there is valid
data on data lines @ - 7. This line egsentially commands the printer to load the presented data into
its buffer. This line is normally higﬁ and goes low when the data is valid. The BUSY line is an out-
put from the printer to the terminal which tells the terminal that the printer has accepted the
previous character. The CT-82 looks for a high to low transition on this line.

DATA
READY -
le10ys >
nominal
BUSY

All printer output and input lines are TTL compatlble A DB-25S type connector should be
used to connect to the CT-82 parallel port,
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APPENDIX L
High Baud Rate Operation

The CT-82 terminal system contains enough buffering to allow normal operation up to 9600
baud. If desired, baud rates of up td38 A00 baud may be obtained by using the DATA TERMINAL
READY line of the terminal. At high baud rates when the input buffer of the terminal is about to
overflow, the CT-82 will automatically toggle the DTR line to its RS-232-C low state. This transi-
tion can be used by some computer systems to momentarily halt character transmission to the ter-
minal. When the buffer is agam ready to accept characters, the DTR line will be returned to its
RS 232—C high state. This type of handshaking is also very useful if a paralle! printer is used since
most printers are not able to keep up with speeds anywhere near 9600 baud. Documentation on the’
particular computer the CT-82 is being used with should be consulted to determine if the DTR
handshaking scheme can be used. Below are detailed instructions for modifying a SWTPC 6800
Computer System MP-S board to allow DTR operation.

SWT PC 6800 MP-S Serial Interface Board Modifications to Allow High Baud Rate Operation
with a CT-82 Terminal System

In order for the CT 82 Terminal System to operate at baud rates in excess of 9600 baud with the
SWTPC '6800 Computer System MP-S Serial Interface board, several simple board changes are
necessary on the MP-S hoard, All changes should be made on the BOTTOM side of the board.

1.) Turn the computer system off and unplug the computer’s line cord from the AC wall
receptacle.'

2.} Remove the MP-S board from the computer mainframe.

/ 3.) Remove resisitor R2 from the cirguit board. This may be done by using a solder removal
" - “device or by cutting the resistor leads with wire cutters.

va) B.e_rnove resistor R9 from the circuit board in the same manner.

4 5.} Using a sharp knife or razor blade, carefully cut the trace going to pin 1 of integrated
ny .-;cwcurt IC3. This cut should be made on the bottom side of the board. L

td 6.} : ‘Carefully cut the trace gomg to pin 24 of mtegrated circuit 1C1. Notice that pms 23 and
"124.-are ‘connected together and a large ground trace .goes to the pin 23-24 connection.
Care should be taken to cut only the foil going to pm 24 This should be done on the bot-
tom snde of the board. : . :

: v 1. ) Wzth arshort piece of !lght gauge insulated wire, connect integrated circuit I1C3 pin 1 to

he’ connector pin marked RC on the 10-pin connector along the top edge of the board

7* Arp PoLL vP Pro | ‘PINW ' K
Connec é)]umper wrre Fom integratgfcn’cuxt IC3 pln 3 to?-l pin 2 (

:T/Q.) Remove all jumpers in the baud rate posntlons 110, 150, 300 600 and 1200 on the MP-S
board.

| - 10.) Relnstall fhe board m the correct computer 1/0 card slot.

This eompletes the rnodlflcatlon of the MP-S board. The data termmal ready line (DTR) from the
CT-82 should then be connected to the RC pin position on the connector of the MP-S board, and
the CT-82 clock out line should be connected to the MP-S clock in (Ci} line on the connector.

NOTE: When making the above changes the use of the reader control line (RC}) will be lost. This
will usually cause no problems since no SWTPC supplied software supports the reader
control.line. Since the baud rate clock circuitry of the computer is limited to a maximum
of 9600 baud the clock out llne of the CT-82 should be connected to, the CLOCK IN

(o)) 2pina of the MP-S:board. This.will. run the MP-S board on the clock derwed inside the

"*-‘CT-82 and will allow a"data exchange rate at up to 38,400 baud.
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APPENDIX M

Use of the CONFIGURE SWITCH
Power-up Default Condition Programming

When the CT-82 is powered up the internal circuitry will go through one of two initialization
procedures depending on the position of the CONFIGURE switch on the rear panel. If the switch
is set to AUTO, the terminal will initialize to operate at 9600 baud, full duplex, conversational
mode with 16 lines per screen. If the switch is set to PROGRAMMABLE the terminal will initial-
ize to whatever conditions are selected by a DIP switch on a small circuit board connected to the
microprocessor controller board. Below is a table showing the various possible combinations and
information on how to program the switch,

POWER UP SWITCH PROGRAMMING
SWITCH (bit 43210)

BAUD RATE @ = SWITCH ON : HEX DECIMAL ASCI|
10 110,000 JUUUR 00........ o J ~@

BO. i 00001 . ..o e aiennnnns 01........ I ~A

75 (0700 10 J 02........ 2 ~B
100. ...t (41070} 1 KU 03........ < S . C
0. e e 00100 .. .ot 04........ S ~D
120, 0o (010} [0} I 05........ B et ~E
1345, oo (00} {0 J 06........ - ~F
170 (00 1 5 & R 07 even... y ~G
200 .. e, (0] 10700 J 08........ ; D ~H
240 0 e e 01001 . v vrenannnneea09. ..., - J ~
300 .00 i, 01010..... 12180, ..... OA........ 10 e eennn... ~J
400, .\ e, [0} [+ 5 & I OB........ £ S “K
450 ... . e 01100 . e v e eeereree e i 0C........ 1 - AL
BO0...ovveennnnnn.. 01101 . e 0D........ < T M
1000.....civenninn.. 01110 . ot eeennnes OE........ 14 . .0vennnn., ~N
1200... ... i . (o3 I B I D R 1| 15. .. . 0uunn.. ~0
1800 ., v einereronns 10000, ... eeeeeenennns. 10.00..... 16 eernnnns. ~p
2000% ... 00 ... 10007 . .o aans 5 I 1 i ~Q
2400700 L. £ 16101 [+ H AR 12,000, 18. .. ... ~R
3000 ...l e 10011 . ..ol el 13........ 19...00ivet. ~S
3600....0ueneennn. 10100 . ...t enrnenenn 14........ 200 i, AT
A000 .. ...cveeeunnn., £ 01 [0 E 15........ y.3 DR ~U
4800.......... RN 10110..... . {€0IG) ... ... 6........ 22, 0 Y
6000 .. ..., . i i 10111, . 17..:.. ... 23 i ~W
7200 .. 0 T1000. vttt veeeceenninis 18........ 24 ., ~X
9600...........0..0 11001...... eiee. ... 19........ 25... . .. ... ~Y
12800 . oot e ern 110710 . e e e e e e aaannes 1A........ L S ~Z
14400, . ... 1 03 I B........ 27 i ~{
19200 . ...00 e, 11100, oo oo e 1C........ v2: D ~\
23040 . . ... 11101 et eeae s 1o SR 29, .. s ~]
28800 . .00, 11190, oo e 1E........ 30, .00, “n
38400. ... ... ccuuinnn. MM 1 3 [ -~

SWITCH BIT POSITION SWITCH ON SWITCH c_)__F_f
5 Co -~ conversational paged edit
6 N futl duplex half duplex

Jir | - 20 Iinas/sqréén
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APPENDIX N
Wiring the CT-82 for Various Power Line Voltages

The CT-82 terminal system has an AC power supply that may be wired for 100, 120, 220 or
240 VAC ¢pératioh.' To reconfigure the power supply the cover and the processor and video circuit
boards must be removed to gain access to the power supply. Be sure the terminal‘s AC line cord is
not plugged into an AC receptacle. ‘

120 VAC

When the terminal is wired for 120 VAC operation, both the BROWN and BLACK transformer
primary wires are connected to fuseholder F1's side lug. The BROWN-YELLOW and BLAC-
YELLOW wires both connect to power switch S$1°s inside lug. Neither the BROWN-RED nor
BLACK-RED wires are connected and should be insulated.

240 VAC

To wire the terminal for 240 VAC operation, only the BROWN primary wire should connect
to fuseholder F1’s side lug. Only the BLACK-YELLOW wire should connect to power switch
S1’s inside lug. The BROWN-YELLOW and BLACK wires should be connected together and in-
sulated. Neither the BROWN-RED nor BLACK-RED wires are connected and should be insujated.

100 VAC

To wire the ferminal for 100 VAC operation, both the BROWN and BLACK transformer wires
are connected to fuseholder F1’s side lug. The BROWN-RED and BLACK-RED wires both connect

to power switch S1’s inside lug. Neither the BROWN-YELLOW nor BLACK-YELLOW wires are
connected and should be insulated.

220 VAC

To wire the terminal for 220 VAC operation, only the BROWN primary wire should connect
to fuseholder. ‘F1's side lug. Only the BLACK-YELLOW wire should connect to power switch S1's
inside lug. The BROWN-RED and BLACK wires should be connected together and insulated.
Neither the BROWN-YELLOW nor BLACK-RED wires are connected and should be insulated.

IMPORTANT NOTE

Fans, as supplied'in the United States, are designed for 100 - 120 VAC 60 Hz use. For other power
systems, a substitute fan must be used. '




APPENDIX O
RS-232-C, Current Loop and TTL Interface Levels

In order to help standardize on the electrical interface levels between computers and computer
peripheral equipment, the Electronic Industries Association adopted a standard known as RS-232-C.
.The standard involves much more than is practical to discuss in this manual, but basically it states
that a transmitted binary 1 will be a voltage of a certain level and a binary ® will be a voltage of
another level. Nominal RS-232-C levels in the CT-82 terminal, as measured across one average
RS-232-C load, are as follows:

Binary 1 — —12VDC  (Referred to a LOW level in this manual)
Binary® — +12VDC {Referred to as HIGH level in this manual)

In the CT-82 the transmitted data, received data, DTR, RTS, CTS, RLSD and DSR lines are all
RS-232-C level compatible lines. _
Some input/output lines in the CT-82 are what is known as TTL compatible lines. Nominal
levels for TTL compatible lines in the CT-82 are as follows:
Binary 1 — +5VDC = (Referred to as HIGH level)
Binary® — @VDC. . (Referred toas LOW level)

It should be noted that a TTL compatible line should not be directly be connected to a-RS-232-C
compatible line. ‘

Some computer equipment will interface only to peripherals designed to operate in a current
loop mode. As opposed to RS-232-C or TTL, the current loop standard differentiates 1's and @'s
by the amount of current flowing through a loop. The CT-82 is not designed to operate in this
manner. - :
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APPENDIX P
Optional Character Generator

The CT-82 has the provision for using an optional character generator, like the graphics charac-

P ter generator sold by SWTPC. If desired, a user with the capability of programming 5 volt only,
2716 uv erasable PROMs can make his own custom character generators. This is not recommended
for beginners or persons not well versed in this area. Custom EPROMs will require a computer sys-
tem and PROM programmer along with software and hardware expertise.

To see how the information in the ROM must be formatted, take for example the special
characters ']'J and ﬁ.{
C BIT 76 5432108 76543218
~ ROWG | o olefe
. L BN J L 2 . *
[ ] - ® L BK ]
® L BN J L
[ ® ® ® [ 2N BN J L 4
L ® ® ®
L ® [ 3K EE A BN |
. Y . ™
LIR BN | ® L
ROW 13
FNE o - CHARACTER #1 . CHARACTER #2
R e Figure A

Notice that each character occupies a “’block” in the ROM which is 8 columns wide and 14
rows deep. When using CRT Format 11l and CRT Format IV, the software in the CT-82 forces one
blank dot posmon between each character. This effectively generates a character nine columns
wide with the ninth column always 9. For ease of reading, two dot spaces between characters is
usually desirable. In the Y and §4 examples, the eighth column is set to @ to give an additional dot
spacing., When :us'ing' the Graphics CRT format the CT-82 will not force any blank dot spaces be-
tween characters. Unused rows, in the above case rows 9 - 13 should be left blank {set to @}.

The mformétlon to be stored |n the ROM should be stored as follows:

.(Row @ character 0) _{Row 0 character 1,........(Row @ character 127)

BYTES 0 - 127

BYTES 128255  (Row 1 character @), : (Row 1 character 1),........{Row 1 character 127}
BYTES 256 - 383 (Row 2 character 4), {Row 2 character 1),..... ... {Row 2 character 127}
BYTES 1664 - 1‘791(Row 13, character @), -_(':qu'v 13 character 1},...... (Row 13 character 127)

All remaining BYTES should be made 0.

Where the byte number is in decimal, the row number is as shown in Figure A and the character
number is as designated by the ASCIl code for ‘that particular character. In the above examples
an ASCII 2@ is a null {\) ) and an ASCI!I @1 is an SOH control character (designated $1).
Since byte @ is defined above to be (row @ character @}, the data relating to row @ of the
N, character, row @ of this character is as follows: ———
BlT 7 6 543210

. therefore the data to be stored in byte @ will be
a bmary 100@1 000. (A 1 desngnates posltionswhere a dot is to be displayed.}
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Byte 1 would then be row @ of the next character

BIT 76543210
o o 71 01110000,

This.process is continued until all rows of all 127 characters are calculated,

The example characters shown above are called 7 x 9 matrix characters since the actual charac-
ter takes up 7 columns and 9 rows. Bit @ in the above example was always 0 to allow an additional
dot spacing between characters. All selected CRT formats display all 8 columns. The number of
rows displayed, however, depends on the CRT format selected. CRT Format Ili, as described in
Appendix A, will select an 82 character by 16 line screen. This means that the total character block
displayed ‘is 8 columns by 14 rows with a blank dot spacing forced between each character. For
CRT Format tV, the character block displayed is 8 columns by 12 rows with a blank dot spacing
forced between each character. For the graphics format, 8 columns by 9 rows are displayed with
no additional dot spacing between characters. All blank or unused rows should always be set to 9.

The optional character generator socket is set up to use 5 v only 2716 type EPROMS or a
masked equivalent. After a 2716 EPROM has been programmed, it should be installed in the option-
al generator socket on the vndeo controller board.




APPENDIX Q

Adjusting the Video Monitor

The video monitor has several controls which may need to be adjusted for optimum perfor-

) mance. These controls consist of HORIZONTAL HOLD, HORIZONTAL SIZE, BRIGHTNESS,

CONTRAST, FOCUS, VERTICAL SIZE, VERTICAL HOLD and VERTICAL LINEARITY. Since
high voltages are present in the monitor care should be exercised when adjusting the monitor. Also
be very careful not to short out any parts of the monitor when performing the adjustment—doing
so could result in serious damage to the monltor When maklng the adjustments you may have to set
the cover on top of the monitor. to help in ‘alignment. Some’ adjustments (the most common} may
be done by usmg a long non-metalhc screwdrlver thru the holes prowded in the rear of the chassis,
Others require monitor remova! In any case, any adjustments should only be done by competent
technical personnel.

1.) Fill the screen with characters There should be a mixture of both high and low intensity
characters,

2) Adjust the BRIGHTNESS until the characters are on a faint white background, then lower the
brightness until the backgrouﬁd disappears, or to the desired level.

3.} The video monitor comes pre-ad]usted from the factory and adjustment of the HOR!|Z. HOLD
should not be necessary to obtain a stable display. If the control must be adjusted note the
position of the control before turning. The position can be noted by looking $traight down
from the top of the monitor and observing the small plastic slide that travels along the length
of the potentiometer. If a stable display can not be obtained, return the HORIZ. HOLD
adjustment to its original setting.

4.) Adjust the CONTRAST for the desired display.
5) I necessary, the VERTICAL SIZE contrel may be adjusted to give the most attractive display.

‘) : 6.) If the VERT SIZE is ad]usted 'you may have to adjust the vertical linerarity. The VERTICAL
LINEARITY control should be adjusted so that characters at the top of the screen are equal in
henght to those at the botto m of thehscreen

if the dlsplay' tllted on't KE may need adj_ g. Carefully loosen the YOKE
holding screw and rotate’ “the YOKE as. 'necessary to straighten the display. When finished,
CAREFULLY tighten the. YOKE,screW' Tlghtemng the screw 100 far could cause the bracket
to crack the neck of the CRT so't|ght

Any other monitor adjustments should not be attempted
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APPENDIX R

Basic Theory of Operation

A complete theory of operation on the CT-82 terminal system would be far more lengthy than
could be combined with this manual; but, what is included is a basic description of the general
aspects of the design of the terminal. A thorough knowledge of micrprocessor and digital circuits
is required for competent troubleshooting of the terminal.

The CT-82 consists of five major and separate parts. These parts consist of 1.) the video moni-
tor, 2.) the keyboard, 3.) the power supply, 4.) the video controller board and 5.) the universal
microprocessor controller board. Each part will be discussed separately.

The Video Monitor
The video monitor supplied with the CT-82 is a standard 9 inch video monitor with a 12 Mhz
video bandwidth. Signals to the monitor are supplied by the video controller board and consist of
video data, horizontal sync and vertical sync. Composite video is not used by this monitor. The
video monitor operates at 12 volts DC and requires approximately 1A of current. Monitor adjust-
ments are described in a separate section of this manual.

The Keyboard
The keyboard is the interface between the user and the electronics of the CT-82. The key-
board consists of 70 keyswitches arranged in a matrix. When a key is depressed the electronics
on the small board underneath the main keyboard decodes the key pressed into its ASCIl trans-
jation and sends the character to the microprocessor controller board for processing.

The Power Supply
Power for all of the electronics in the CT-82 is supplied by the power supply located under-
neath the video controller board. This supply delivers the regulated +12 volts required for the
video monitor, the regulated +12 volts required by the keyboard and microprocessor controller
board and the +8 volts nominal unregulated necessary for all on-board regulators.

o The Vldeo Controller Board
The vrdeo controller board contalns the circuitry necessary to dlsplay on the video monitor the
information stored in the video refresh buffer (memory). Most of the work of the video board is
done by a video controller integrated circuit. This IC is responsible for generating the required sync
pulses, the video data and the cursor. This board also contains the circuitry necessary for the sharing
of memory between the video controller IC and the microprocessor.

: The Mlcroprocessor Controller Board

The mlcroprocessor controller board is the heart of the CT-82 terminal system. This board is
actually a smal_l‘.;:co_rnputer system WIth_.thh -read only and random access memory attached. The
microprocessor is responsible for the initialization of all other devices in the system and is respon-
sible for accepting and working upon all data input from the keyboard and from the attached com-
puter. The operation of this terminal is different from most others in that al! terminal functions
are controlled by.a program in a ROM rather than by hardwired discrete parts. This makes major
changes in the terminal’s operation a relatively easy task. The microprocessor controller board
also contains the circuitry necessary for mterfaclng to the keyboard electronics, an optional printer
and the computer.

R-1
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Appendix S

This appendix contains connector information that should be useful to a competent technician
making repairs on a CT-82 terminal system.

Controller Board Bus Pin Assignments

Edge Connector
pin 1 NMI (non-maskable interrupt) INPUT
pin 2 +8 VDC unregulated OUTPUT
pin 3 GROUND
pin 4 GROUND
pin 6 +12 VDC regulated @100 ma OUTPUT
pin 6 —12 VDC regulated @100 ma CUTPUT
pin 7 X4 6802 clock INPUT
pin 8 -ENABLE QGUTPUT
pin 9 RESET OUTPUT
pin 10 IRQ (maskable interrupt) INPUT
pin 11 CRT SELECT QUTPUT
pin 12 MEMORY SELECT OUTPUT
pin 13 R/W OUTPUT
pin 14 COLUMN SELECT QUTPUT
pin 15 ‘ROM SELECT OUTPUT
pin 16 ' ' HALF SELECT OUTPUT.
pin 17 C e ADDRESS LINE A11
pin 18 ADDRESS LINE A10
pin 19 ADDRESS LINE A9
pin 20 ' ADDRESS .LINE"'AB
~'pin21 ADDRESS LINE A7
pin22 ADDRESS LINE A6
pin 23 ADDRESS LINE A5
-pin24 - : ADDRESS LINE A4
pin 25 * ADDRESS LINE A3
pin 26 ADDRESS LINE A2
pin27 ADDRESS LINE A1
pin28 - ADDRESS LINE A0
pin29 - DATA'LINE D7
pin 30 ' DATA LINE D6
pin 31 DATA LINE Db
. pin 32 DATA LINE D4
pin 33 ' DATA LINE D3
pin 34 DATA'LINE D2
pin 35 DATA LINED1
pin 36 DATA LINE D@

s1



Connector Legend—6802A Controller Board

pin 1
pin 2
pin 3
pin 4

- pinb

pin 6
pin7
pin 8
pin 9
pin 10
pin 11
pin 12

J1 — Serial Interface Connector

~12 VDC regulated @60 ma max QUTPUT
+12 VDC regulated @60 ma max. QUTPUT
+5 VDC requlated @50 ma max, OUTPUT
DATA TERMINAL READY CUTPUT
DATA SET READY INPUT

RS-232 SERIAL iNPUT

REQUEST TO SEND OUTPUT

GROUND

RECEIVER LINE SIGNAL DETECT INPUT
RS-232 SERIAL QUTPUT

GROUND

CLEAR TO SEND INPUT

J2 — Beeper Configure/Switch Connector on CT-82

pin 1

pin 2

pin 3
pin 4
pinb
pin 6

no connection

PAD of PIA at 0880 (configure switch for CT-82)
GROUND _ )

PA1 of PIA at 0080

+5 VDC regulated OUTPUT

OUTPUT FROM 555 TIMER (beeper output on CT-82)

J3 — Flat Rlbbon Cable Connector {keyboard connector on CT-82)

34 32 30 28, 26
24,22, 20,18
16'141 12r10
86,42

25
27
29
21 (

:f"f+5 VDC regulated @100 ma. OUTPUT
+12 vDC regulated @50 ma, QUTPUT
~12 VDC regulated @50 ma. OUTPUT

GROUND

P80 on PIA at @@80 (Keyboard bxt PonCT- 82)
. (Keyboard bit 1 on CT-82)
.. (Keyboard bit 2 on CT-82)

% (Keyboard bit 3 on CT-82)
7T e e (Keyboard bit 4 on CT-82)
e w1 (Keyboard bit 5 on CT-82)
e .o v (Keyboard bit.6.on CT-82)}
v = ({Keyboard bit 7 on CT-82)

cB1 ”  * » (Keyboard input strobe on CT-82)
CBz [ N e 1

PA7 on PIA at @80 (cursor bit @ on CT-82)
PAG * " ' (cursor bit 1 on CT-82)
PAS ' " " (cursor bit2 on CT-82)
PA4 * " " (cursor bit 3 on CT-82)

P

CAT " (cursor ii_i:ia;;t?strobe on CT-82} '

s2
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Connector Legend—6802A Controller Board {cont.)

J4 — Power Connector

pin 1 +7 to +9 VDC unregulated @0 75 A INPUT
pin 2 ' GROUND
pin 3 —12 VDC regulated @1 00 ma INPUT
pin 4 same as pin 2
pin 5 same as pin 2
" pinb +12 VDC regulated @100 ma INPUT

J5 — Control Character Decoder Outputs on CT-82

pin 1 EXT 16X BAUD RATE CLOCK iNPUT TO TERMINAL
l_ Ein 2) .. NO CONNECTION ,

pin 3 " 45 VDC REGULATED @ 10mA OUTPUT

pin 4 bit 1 of tatch at @98C (READ OFF DECODE ON CT-82)

pin 5 _bit 3 of latch at §@8C {PUNCH OFF DECODE ON CT-82)

pin 6 GROUND

pin7 bit @ of latch at @08C {READ ON DECODE ON CT-82})

pin 8 bit 2 of latch at 998C (PUNCH ON DECODE ON CT-82)

pin 9 : buffered 16X baud rate clock output from CT-82)

- J6—8-Bit Bi-directional Input/Output Connector (printer driver on CT-82)
pin'1 +5VDC regulated @20 ma max. OUTPUT

pin 2 - GROUND

pin 3 : ) PA7 on P!A at 0098 {OUTPUT bit 7 on CT-82)

pin 4 - PAQ ' {OUTPUT bit @ on CT-82)

pinb - PA& " " “(OUTPUT bit 6 on CT-82)

pin 6 - CPAS. i S{OUTPUT bit 5 on CT-82)

pin 7 ~PA1 " " (OUTPUT bit 1 on CT-82)

pin 8 __PA4 " " " (OUTPUT bit 4 on CT-82)

pin 9 JTPAB et (OUTPUT bit 3 on CT-82)

pin 10 o _PA2 o (OUTPUT bit 2 on CT-82)

pin 11 CoCAr o {(HANDSHAKE INPUT on CT-82)
pin 12 -’j"(::Alz oo (i_‘-!ANDSHAKE OUTPUT on- CT-82)

J7-8-Bit Bl—dlrectlonal lnputhutput Connector {baud rate select on CT-82)

pin 1 - +5 VDC regulated @20 ma max. OUTPUT

pin 2 -GROUND

pin 3 PB7 on PIA at 0098 (I/O blt 7 on CT-82)

pin 4 PB@ * " {I/Obit@on CT-82}

pin 5 PpB6 " " " (1/Obit6.on CT-82)

pin6 . pPB5 7 " (l/Obit5on CT-82)

pin 7 PB1 ” " {lI/Obit1on CT-82)

pin 8 PB4 " " " " {1/Obit4 on CT-82)

pin 9 PB3 ” " " " ({1/Obit3on CT-82) \
pin.10-.. BB L T /0 .bit 2 on CT-82)

: {HANDSHAKE INPUT on CT-82)
pin 12 cB2 ” " “ " (HANDSHAKE OUTPUT on CT-82)
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DB-25 Connector Assignments
| ' ' . CT-82 Terminal Systemn

; R SERJAL RS-232 CONNECTOR
DB-25 Internal
pin - Connector Function
1 Protective ground {chassis)
2 J1-10 . Transmitted data (Terminal data OUT)
3 J1-6 Received data ( terminal data IN)
4 J1-7 Request to send {RTS output from terminal} ——
b J1-12 Clear to send {CTS input to terminal)
6 J1-5 Data Set Ready (DSR) input to terminal
v Ji-8, 1 Ground
. 8 Ji-9 Received line signal detect {RLSD input to terminatl)
10 : J5-7 Decoded READ ON output from terminal
LR J5-8 Decoded PUNCH ON output from terminal !
A J5-1 CLOCK IN input to CT-82
-;271,';18 : J5-4 Decoded READ OFF output from terminal
19 J5-2 OUT1 output from terminal
i ‘ © 20 J1-4 Data Terminal Ready (DTR) output from terminal—- <
o~ ' 24 J59 " Buffered CT-82 CLOCK OUT
‘ .25 J5-5 - Decoded PUNCH OFF output from terminal

PARALLEL {EXTERNAL PRINTER} CONNECTOR

DB-25 - Internal
CopiRc Connector . Function

1-13;"5’5_ J6-2 ~ Ground
1400 J6-4 .. BIT @ output from PIA at location 998
157~ J6-7 ' BIT 1 output from PIA at location 9098
16 J6-10 BIT 2 output from PIA at location 9098
17 J69 BIT 3 output from PIA at location (P98
18 J6-8 BIT 4 output from PIA at location @98
19 J6-6 BIT 5 output from PIA at location 0098
20 J6-5 BIT 6 output from PIA at location 3998
21 J6-3 BIT 7 output from P1A at location 0098
22 J6-12 DATA READY output from CT-82

23 - JB-11 BUSY input to CT-82
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Appendix T

Circu i't Board Parts Lists and Component Layout Drawings

Parts List—6802A Controller Board

“*IC1  Bvoltonly 2716 pinout con-

trof ROM or mask equivalent

5 volt only 2716 pinout op-

tional ROM or mask equivalent

*1C3- 1489 quad RS-232 receiver
]_Q{L__l488 quad RS-232 transmitter

‘*IC5'_‘ % INS8250 Asynchronous Com-

. ... Munications element

. 1‘|cs

*1C2

IH

— 6 - 555 timer
—  *|C7. .. 555 timer

;*|C3 6820 or 6821 PIA

Resistors

=1 M ohm % watt resistor
;21 M ohm % watt resistor
221 M ohm % watt resistor
10K ohm % watt resistor
2 M ohm % watt resistor
0K ohm % watt resistor
3.3K ohm Y% watt resistor
;K_ohrn % watt resistor
0K ohm % watt resistor -

A

Miscellaneous

— at '2N5129 transistor
— *Di. 1 N4148 silicon diode
&D2 _n . e
*D3 : - n ”
— *D4 Bl ” ”
— Y1 . 1 8432 mHz erystal
—— Y2 4.0 mHz erystal (not used on’

CT-82 system)

Integrated Circuits

*1C9

*1C10
*IC11
*1C12
*1C13
*1C14
*IC15
*IC16
*1c17
*1C18
*1C19

IIIIIHIIII

a1
c2
c3
Ca
C5
C6
c7
c8
co
c10

cH
c12
Cc13
cC14
C156
C16

HIHI ARRRRRERY

6802 controller

74L.5139 dual 1 of 4 decoder
7415273 octal D flip-flop
6820 or 6821 PIA

74LS00 quad NAND gate
741520 dual NAND gate
74L532 quad OR gate
74LS241 octal tri-state buffer
74LS245 octal tri-state buffer
74L.5245 octal transceiver
7805 5 volt regulator

Ca'pacitors

0.1 mfd capacitor

47 pfd capacitor

0.1 mfd film capacitor

0.01 mfd film capacitor

39 pfd capacitor 3
0.47 mfd tantalum capamtor
0.01 film mfd capacitor-

‘0.1 mfd film capacitor
0.1 mfd capacitor -

220 mfd @10  VDC electrolytic

‘capacitor

0.01 mfd capacitor

0.1 mfd capacitor )
0.1 mfd capacitor :
0.1 mfd capacitor h
0.1 mfd capacitor

0.1 mfd capacitor

*Note: All components flagged with a *must be oriented as shown in the component layout draw-

ing.
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Parts List— CT-82 Video Board

™ Integrated Circuits

*1C1 6845 CRT Controller

*IC2 74L5157 data selector

*IC3 . ” r r”

*ic4 K " Ty

*[C5 2114L300r 4045-30 1K x 4 memory

*IC16 74L5241 three state octal buffer
*1C17 74LS166 shift register

*1C18 74LS86 quad exclusive OR gate
*IC19 741504 hex inverter

*1C20 74S02 j quad NOR gate

*1C6 oo " *1C21 74L542 1 of 10 decode
*Ic7 o ’ " " *1C22 74L5163 Binary Counter
*IC8 oo " " " *1C23 74574 dual D flip flop
*IC8 74LS245bidirectional transceiver *1C24 74LS10 triple NAND gate
*{C10 " " " *IC25 74LS00 guad NAND gate

*IC11 74LS374 three state latch
etz e
*IC13 66750 character generator
- *I1C14 .5 volt only 2716 (optional)
- character generator
*I1C15 741532 quad OR’ gate

*IC26 74LS241 the state octal buffer
*1C27° 7415273 octal D flip-flop
*1C28 74LS08 quad AND gate
*1C29 74574 dusl D flip-flop

*1C30 7805 5 volt regulator

HIIHHII'.I;III
I!IIIHIH!IIII

|

ReSIstors : Capacitors

C1 470 pfd capacitor
c2 4.7 ptd capacitor
C3 0.1 mfd capacitor

R1 _220 ohm % watt resistor
'R2 100 ohm % watt resistor
R3 220 ohm % watt resistor

-—— R4 10K ohm % watt resistor — C4 " "
™ —— R5 . 10K ohm % watt resistor — C5 " '
—— R6 330 ohm % watt resistor — C6 " "
—— _R7 . 680 ohm % watt resistor — C7 "’ "
—— R8 K ohm % watt resistor — 8 SO
R _ f—— 9 " ”
........ —— C10 e
p—

C12 10 pfd capacitor

SO Mlscellaneous
L *Q1 2N51 29 transistor
—— XTAL1 14 43096 MHz crystal

*Note AII components flagged with a must be oriented as shown in the component layout draWa
ing.
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*M
*D2
*D3
*D4
*Db
*D6
*D7
*D8
*D9

RRRRRERRE

Diodes

Parts List P-300 CT Power Supply

ARRRRRN

*C1
*C2
*C3
C4
*CH
C6
Cc7

*C8

1N5402 silicon diode

H r

L1 r

-

o r

-

rr r

-

1N4002
1INB402
1N4002

TN4742 12 V zener diode
*D10  1N4148 silicon diode

rr

-

’

I

~

r

I

-

r1

Capacitors
5000 mfd @10 VDC electrolytic capacitor
3900 mfd @20V DC electrolytic capacitor
1000 mfd @25VDC " '
0.1 mfd film capacitor
5000 mid @ 10 VDC electrolytic capacitor
0.1 mfd film capacitor
0.1 mfd film capacitor
500 mfd @ 15 VDC electrolytic capacitor

*Q1
*Q2

*T1

R1

Regulators

MJE3055 transistor
79L12 —12.0VDC ©@0.1A regulator

Miscellaneous
120/240 VAC 50 to 60 Hz primary,

24.0 VAC @ 1.25A and 7.25 VAC @ 1.5A

secondaries

Resistors
100 chm %4 watt resistor

*  All components flagged with a * must be oriented as shown in the component layout draw-

o~ J . ngs.

R1
R2
R3

‘R4

R5
R6
R7
R8

r 8
- . oo
Parts List — CNTL1 Programming Board ) ,Q3 ﬁ)
. 6
Resistors A\ HL ‘ ké
10K ohm % watt resistor \G‘
Ir ” r I " j’b
’ ) ) 72 "f':"_-
1 rr T " n ..
" r {3 i R £ )
r Ix3 [1] " .o
e H [z (X4 ”
Switches

51

Bposition SPST DIP switch
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Parts List - KB-6E

Resistors
SN
S —— R1 150 ohm % watt resistor —— Rb 10K ohm % watt resistor
{optional) —— R6 150K ohm % watt resistor
——— R2 20K ohm ¥ watt resistor —— R7 47K 0o "
R3 100K n r " " RB 10K " ” ’r r”
R4 680-K L1 L1 n " Rg 20K " rr rr r
Capacitors
—— €1 0.01 mfd capacitor —— €7 1000 pfd capacitor
— *C2 2.2 mfd @ 63 volt electrolytic —— C8 0.001 mfd capacitor
——  C3 0.1 mfd capacitor - — 09 47 pfd capacitor
— *C4 0.47 mfd tantalum capacitor —— C10 0.1 mid capacitor
— (b 0.05 mfd capacitor —— €11 0.01.mfd capacitor
— (6 0.1 mfd capacitor —— *C12  0.47 mfd tantalum capacitor
' — €13 1000 pfd capacitor
Integrated Circuits
*IC1 AY-5-2376 keyboard encoder
*IC2  74C922 keyboard encoder
*I1C3.- 14541 timer

*IC4’ 14541 timer |
*IC5 4011 or 14011 CMOS quad NAND gate
*IC6 4011 or 14011 CMOS quad NAND gate
*IC7 555timer |

T

o Diodes

|

*D1° 1N4742 12 volt zener (optional)
*Note: All components flagged with a * must be oriented as shown on the component Iayout draw-
ing.

NOTE: T'hlbse' parts designated as “OPTIONAL"” should only be installed when using the board with
a non-regulated 14 volt power supply. When using the KB-6E with a CT-82 terminal system,
the optional parts should not be installed.

Ty
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ning at 300 baud.

APPENDIX U
Using the CT-82 with a SWTPC AC-30 Cassette Tape Interface and 6800 Computer System

7 —|| I
CLOCK IN 17 1 co
CLOCK OUT 24 I cl
TRANSMITTED DATA 2 E R
RECEIVED DATA 3 " RO
TC
RTS ] E: TO
cTS 5 RC
T
READ ON 10 ]
PUNCHON 11 -
.- READ OFF 18
" PUNCH OFF 25
25-pin Serial Connector _ : GROUND
© o were » INDEX
PUNCH OFF
READ OFF
READ ON
PUNCH ON
TERM CLOCK OUT
TERM CLOCK IN

10-pin and 15-pin connectors
o - to AC-30

Shown above is the wiring diagram*to-connect a CT-82 terminal system to an SWTPC AC-30
cassette tape interface. When wiring, the AC-30 instructions should be consulted for additional
information. ' R :

Since the CT-82 will use the clock of the AC-30 during some operations, the CT-82 should be
configured to operate with an external clock. This is done by moving the CK jumper on the micro-
processor controller board to the EXT position.

- CK:

EXT o

Please note that after you move this jumper the CT-82 will not function unless an external

clock signal is provided at the 1/0 connector. If you ever attach the terminal to a device not provid-

ing this clock (and most don’t) you will have to move the CK jumper to'\\the INT (internal) posi-
tion forproper operation. : T AR '

““'When using the CT-82 with an AC-30 the DTR line is not necessary since the unit will be run-

U1



APPENDIX V

6800 Universal Microprocessor Controller Board Jumpers

The universal controller board contains six sets of jumpers which may be programmed for
different hardware configurations. Jumper changes are made by unplugging and re-plugging a small
shorting block onto pins on the board. The various jumpers and their use are as follows:

16 Jumper
The two pins marked 16 should have a shorting block installed .if 2K x 8 {2716 type) control
ROMs are being used.

32 Jumper
The two pins marked 32 should have a shorting block installed if a 4K x 8 control ROM is
being used. The CT- 82 as supplled should have this block installed.

CK Jumper '

The CK jumper controls which clock the serial interface receiver circuitry of the CT-82 uses.
With the CK umper in the INT position the serial interface receiver will use an internally generated -
baud rate clock and this clock signal will be presented on the CLOCK OUT pin on the 25-pin 1/0
connector of user use.

With the CK j jumper in the EXT position, the serlal interface receiver will use the clock sup-
plied by t_he user on the CLOCK IN pin on the 25-pin 1/O connector. The CLOCK OUT pin will
~ still contain the interhally generated clock and the CT-82 will transmit characters at this rate.

Unless the CT-82 is being used with the AC- 30 Cassette Interface, the CK jumper should be
installed in the lNT posmon :

S Y o : - Aand BJumpers
Near the 34—pm rlbbon cable connector is a snx-pln jumper block marked A and B.

A
. OFF
B

The A j jumper should' normally be left in the OFF mode The ON mode will select a poss:ble
future optional control. ROM
The B jumper should also be Ieft in the OFF mode at thls time.

Next to J6 on the control!e heard is a set of three pms whnch selects the dlrectlon of the buf—
fer on PIA IC17. The }umper should be programmed as shown below.

ouT "IN




APPENDIX W
Operation on 50 Hz Power Systems

Proper operation of the CT-82 on 50 Hz power line systems requires a different crystal and
control ROM from the ones supplied in the Continental United States. Although the CT-82 will
work at 50 Hz as supplied, SWTPC will pot guarantee proper performance.

APPENDIX X

nght Pen lnput _

The hardware of‘the vrdeo controller board has been desngned to allow connectnon of a Ilght
pen..Light pin:
going strobe %41 : ‘
will yield the: address_of the refrash,buffer at the time the light pen stobe went low.

This Ilght ‘pen’ input’is provi for. corwemence in custom’ appllcatrons and should be: used
only the users wuth the proper techn al background SWTPC does not seII and can not recommend

a surtable hght pen

W-1
X-1

nput (3-pin connecto on video controller board)} should be a TTL compatnble low -
' ing the Read” Lrght Pen Register command (see Appendlx A)' e



APPENDIX Y

CT-82 Internal Photographs

[
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CONFIGURE SWITCH
MAIN
CONTROLLER
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CONTROL POWER
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CRT
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ROGRAMMING SR |
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APPENDIX Z
VERSION A1 AND VERSION B1 INCOMPATIBILITIES

The CT-82 control ROM has been changed to enhance the terminal. The CT-82 with the old
ROM is called the version A1 while the CT-82 with the new ROM is called the version B1 terminal.
Some of the changes introduced differences between the two terminals. These differences are listed
below. All revisions to this manual are marked with a vertical bar in the margin.

Hardware Modlflcatlons

- To allow the keypad to be configurable between cursor control and numeric, a jumper
needs to be installed between pin 19 of connector J3 and pin 19 of IC8 on the 6802A
controller board. Version A1 terminals will not operate correctly with the jumper instal-
led and Version B1 terminals require it to be in place.

—  Another required modification consists of cuttmg pm 8 of the keyboard connector loose
from its ground connection and running a jumper wire from 1C8 pin 17 to pin 8 of the
keyboard connector.

—  For 50 Hz operation, the Version B1 terminal may be modified by disconnecting pin 39
of IC5 (on the 6802A controller board) from +5 volts and reconnecting it to ground.

Configuration Changes -

— The CONFIGURE switch on the back panel has been changed to become the DUPLEX
switch. Whether it is labeled CONFIGURE or DUPLEX, the Version B1 terminal uses the
switch to select between half and full duplex. The old PROGRAMMABLE setting is the
new FU LL DUPLEX setting and the old AUTO setting is the HALF DUPLEX setting.

ower—-On only) on the Version A1 terminal either used the DIP switch ora de-

- . etermine the reset configuration depending on the CONFIGURE switch. The

- Version B1 terminal always uses the DIP sw;tch ‘to determine the termlnal's reset (Power-
" """'On'6f Programmable) configuration.

— The parlty used by the Version A1 terminal was restricted to 8 bits of data with no parity

" bit and one stop’ blt The parity used by the Version B1 terminals is configurable, depen-
ding on the setting of bits 6 and 7 of the DIP switch and on the positions of jumper
blocks A and B The table below describes the available options and how to select them

Selectmg tha Appropnata Parlty

.'BIT7. JUMPERB JUMPERA DESCRIPTION

BIT s- : .
ON =~ = o ~ON . 7-bit data, no parity bit, 2 stop bits
ON = —.. = -~ OFF . . 8bitdata, no parity bit, 2 stop blts
OFF ON °~  ON ON " 7-bit data, odd parity, 2 stop bits
OFF ON ON OFF 8-bit data, odd parity, 2 stop bits
OFF ON OFF ON 7-bit data, parity bit = 1, 2 stop bits
OFF ON - OFF OFF 8-bit data, parity bit= 1, 2 stop bits
OFF"  OFF. "ON "ON ‘7-bit data, even parity, 2 stop bits
OFF OFF  ON 'OFF 8-bit data, even parity, 2 stop bits
OFF OFF OFF ON 7-bit data, parity bit = 0, 2 stop bits -
OFF OFF CFF OFF . - 8-bit data, parity bit= 8, 2 stop bits

Changes in Use of Software
. — The Optional ROM Control Sequence control function {1F) provided with the Version
TN A1 terminal has been changed 1o the Group E Control Sequence control function in the
i 8 Version B1 termlnal : .

1 C . 2 TheOptional ROM

ﬂ.Yéréi@?ﬁf? 1 ’téfﬁﬁiﬁa""‘#f’ FooF




—" The Set Full Duplex control function (1E QE) provided with the Version A1 terminal
has been changed to the Select Cursor Control Keypad control function in the Version
B1 terminal. The format of the Cursor Control Keypad is given below.

FORM XMIT  BREAK
SCROL f INSERT
ue
. HOME g
SCROL ‘ DELETE
DOWN

- The Set Half Duplex control function (1E 1E) prowded with the Version A1 terminal
has been changed to the Select Numeric Keypad contro! function in the Versnon 81 ter-
minal. The format of the Numeric Keypad is given below.

7 8 9
4 5 6
1 2 3
) 0

New Cfgntrol Functions.

A fifth group {Group E) of contro! functions has been added to the Version B1 terminal. The
" Group E control functions are accessed by preceding the controi sequence with the Group E leadin
character (1F). The Group E control functions are summarized betow.

: BACKSPACE NON DESTRUCTIVE (*~ ~H)-—-Backspace the cursor without erasing.

BUMP TO NEXT FIE LD (~_ = L)—Bump to the beginning of the next field. Consecutive charac-
t \ ters wuth the same protectlon are cons:dered a field. '

: BUMP TO NEXT FIELD OF SAME PROTECTION {(~— ““M)—-Bump to the beginning of the next
fieid having the same protection as the current field.

) DISPLA ::-;I,'NUMBER N HEX. (A "\I( [MSP] [LSP] D"iép'lay a 16-bit binary value in hexa:
: decnmai format 3 . _

FHLL SCREEN {2 "C) Fl“ the screen with rubout characters :

MARK&CONTROL CHARACTER (" ~D [control character] }—Mark the control character for
treatment as a special case. '

' MOVE CURSOR RIGHT, DESTRUCTIVE (~_ ~| [count] )—Move the cursor to the right by the

amount specified in the count, eramng all characters between the initial cursor position and the
“final cursor position,

‘PROGRAMMABLE RESET {~... ‘-‘?\[—Reset the terminal to its initial configuration,

RECALL STORED CURSOR POSITION (~_ ~G)— Restore the cursor position saved by a pre-
vuous Store Cursor Posmon control function.

_RESET TRANSLATE TAB LE (“ “~B)—Reset the translate table to its initial conflguratlon .

SELECT CURSOR CONTROL KEYPAD {(~~ ~N)—Characters transmltted from the small keypad
will be cursor control characters.

SELECT NUMERIC KEYPAD {~~ ~~)=The small keypad will be treated like an addmg machine
keyboard.

SET CURSOR POSITION BIAS (“ ~J [X] )—Specify a new value to be used as a cursor position
btas :

STORE CL{ RSOR POSITION (? F)-Store the current cursor position for later use.
.UNMARK "CONTROL. CHARACTER  (~_,:*E [contr
' specnfv treatrment of a control character as a specual case.

- 2Z2-2

arecter]) Remove the mark used t0-



