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Introduction

Chapter 1

INTRODUCTION

The Cromemco C-5 terminal is a microprocessor-controlled
terminal offering many features usually found in more
expensive terminals. The C-5 is designed to support a
wide variety of data protocols, allowing it to be used
as a component even in non-Cromemco systems.

The C~5 terminal provides many special features and
capabilities. For example, you can:

1. Select from among six screens for display and
writing. Write tco one screen while displaying
ancother.

2., Choose from among four complete ASCII character
sets.

3. Define reverse video, blinking, half intensity, and
underlined porticens of the screen, in any
combination.

4. VLock portions of the screen while allowing normal
cperation in the unlocked portion of the screen.

5. Read the cursor position or read the character at
the cursor positicen.

6. Use a second, invisible curscr to write data to the
screen independently from the main cursor.

7. Create charts and tables with a special set of
graphics characters.

8., BSet the C-5 internal clock and display the time on
the bottom (25th) line of the screen.

9, Display messages on the bottom (25th) line of the
screen.

10. Emulate the Zenith Z-29 terminal.
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Introduction

Topies covered in this manual include C-5 setup, CKBA
and CKBC keyboard operation, user-selectable modes of
operation, C-5 special functions, graphics capabilities
(including use of the C-5's four character sets),
hardware disassembly, and technical specifications.

Chapter 2 explains the process of setting up the €5
terminal., Chapter 3 describes the use of the CKBA and
CKBC keyboards, including keyboard modification and the
use of special keyboard and terminal functions. Chapter
4 describes user-controllable features of the C-5, and
provides basic information on the C-5's various modes of
operation, Chapter 5 gives a complete description of
the C-5 special functions available to programmers
writing application programs. Chapter 6 cover various
hardware ftopics, such as disassembly and line voltage
specification.

Appendix A uses programming examples from Cromemco
Structured Basic and Z80 assembly language to illustrate
some of the graphics capabilities described in Chapters
4 and 5. Appendix B through Appendix H summarize the
keybocard and terminal information contained in Chapter
5. Appendix I through Appendix K provide techniczal
information on a variety of Lopiecs, including connector
descriptions, cable specifications, and character set
modification,.
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Setting Up the C-5 Terminal

Chapter 2
SETTING UP THE C-5 TERMINAL

ATTACHING CABLES

The cables transmit both power and information between
the C-5 terminal, the keyboard, and the computer. By
taking advantage of the connecting cables, the C-5H
components can be arranged to suit your convenience,

The cables should be connected before the C-5 is plugged
int¢ a standard electric socket. The following
informaticon describes how te make the connections.

C-5 to Keyboard Cable

Tc connect the keyboard to the C-5, insert one end of
the ceciled keyboard cable into the back of the keyboard
as shown in Figure 2-1., The cable will click into place
when prorerly attached.

Insert the other end of the coiled c¢able into the
connector labeled KEYBOARD on the back of the C-5, as
shown in Figure 2-2. The cable will click into place
when properly attached,
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C-5 to Computer Cable

Connect the C-5 to the computer using Cromemco cable
model CBL-C3 (part number 519-0161). Connect the %-pin
end of the cable to the connector labeled COMPUTER on
the back of the C-5H. Connect the 28-pin end of the
cable to one of the connectors on the back of the
computer system, as shown in Figure 2-3.

C-5 Terminal \

System e )

/ NI A CEOI

\ Terminal Cable

Figure 2-3: COMPUTER CABLE
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TURNING ON THE POWER

There are two versions of the C=5, one designed for use

with 110 volts AC and the other for use with 220 volts

AC. It is possible to change the line voltage on your

C-5 by following the instructions in Chapter 6. After

making sure that your C-5 is designed toc use the line P
voltage in your area, it can be plugged into any

standard wall socket,

When the cables have been connected and the C-5 has been

Plugged in, it 1is ready to be turned on. Find the

On-0ff switch on the back of the C-5, next to the power ®
cord (see Figure 2-4), Turn on the power by moving this

switeh to the CN position.

On/0ft Switch

AN O T

Figure 2-4: C-5 ON-OFF SWITCH
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DIAGNOSTIC TESTS

Whenever the (-5 is turned on, it first checks to make
sure that all its cireuits are operating correctly.
These diagnostic tests inelude a ROM checksum test, a
RAM test, a bank switching test, and an interrupt test.
About twenty seconds after turning on the C-S5, the
keyboard should beep once, indicating that the tests
have been successful.

In the unlikely event that a problem is discovered
during the automatic check, the screen will display the
following message:

This C-05 may not be operating properly
Press C to use C-05, M for more information

If you zre using your (-5 for the first time and receive
this message, turn off the power switch, unplug the C-5
from the wall socket, and check all cable connections.
Then plug the C-5 in again and turn it back on. If the
message reappears, contact your authorized Cromemco
dealer or repair facility for further instructicns, If
this message appears on a C-5 that has been operating
properly, 1t is generally helpful ¢o respond to the
message (by pressing the letter m on the keyboard) and
obtaining the additional infermation before contacting
your dealer or repair facility.

COMMUNICATION SETTINGS

If the C-5 has passed the self-diagnostic tests
performed during power-on, the operating system prompt
from the remote computer should appear on the screen of
the C~5 terminal, If the screen remains blank, press
the RETURN key several times. If there is still nothing
on the screen, or if strange characters appear when you
type on the keyboard, you will have to change one or
more of the C=5 default communication settings.

For example, the default baud rate of the C-5 is 9600
baud. If the operating system running on the computer
expects the terminal to use some other baud rate, such
as 19200, the C-5 baud rate will have to be changed
using the following procedure.
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To change any of the communicaticn settings, or simply
to view a list of the settings currently in effect, hold
down both the CONTROL and SHIFT keys and press q. The
following display will appear on the C-5 screen:

Press RETURN to use default settings (below), C to
change settings

Baud Rate = 9600
Stop Bit = 1

Word length excluding parity = 8

Parity = None
Duplex = Full
Xon=-Xoff protocol = Off
Terminal type = C=05

Press RETURN if all the standard settings are
acceptable, If the C-5 i3 connected to a Cromemco
computer running the Cromix Operating System, you should
not need to change any of the standard settings.

Press the ¢ key to change one or more of the standard
settings. The €C-5 will prompt you for the proper
values, as shown below. For each setting, type in the
desired value and press RETURN. In each case, you can
select the standard setting {(displayed on the C-5 screen
in angle brackets) by pressing RETURN.

0-19200 3~4800 6-1800 3-300 12-110
1-9600 4-3600 7-1200 10-150 13- 75
2-7200 5-2400 8- 600 11-135 14- 50

Baud Rate? <15

Stop Bit (1 or 2)? <1>

Word length excluding parity (8, 7, 6, or 5)7 <8>

Parity (O=zodd, 1=zeven, 2z=mark, 3=zspace, Ubznone)? 4>

Duplex {(O0=full, 1zhalf)? <0>

Xon/Xoff protocol (1=0n, 0=0ff)? <0>

Terminal type (0=C-05, 1=Z-29)7 <0>
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Chapter 3
USING THE KEYBOARD

The CKBA and CKBC keyboards are used much like a
typewriter keyboard to perform standard keybeoard entry,
These keyboards also perform many other functicens. This
chapter describes the Kkeyboard layout and explains how
tc change keybeoard characteristies to suit your needs,

KEYBOARD LAYOUT

On both the CKBA and CKBC keyboards, most of the keys
cperate exactly as they would on a typewriter. There
are a few keys that are either not found on a typewriter
or that act differently from what you might expect. The
following paragraphs describe how to use these keys.

SHIFT Key

The SHIFT key performs the same funection it dees on a
typewriter, It makes all alphabetic entries uppercase,
and enters the upper symbol on all nonalphabetic keys.
When used in conjunction with the ALPHA LOCK key (refer
below), the SHIFT key performs the reverse of its normal
function, changing uppercase to lowercase,

ALPHA LOCK Key

The ALPHA LOCK key makes all alphabetic entries
uppercase, but does not affect any other keys. This
feature is especially useful when typing materizl
consisting of uppercase tftext and digits, such as
computer programming statements. Press this key once to
turn on the ALPHA LOCK feature. Press the ALPHA LOCK
key once again to turn the feature off. When the
keyboard is in the ALPHA LOCK mode, the SHIFT key makes
alphabetic entries lowercase,



Cromemeco £-5 Technical Reference Manusl

3.

Using the Keyboard

CKBC SHIFT LOCK Key

The SHIFT LOCK key on the CKBC keyboard makes all
entries, both alphabetic and numeric, uppercase. Press
this key once to turn ¢on the SHIFT LOCK feature. Press
the SHIFT LOCK key once again to turn the feature off.
When the CKBC SHIFT LOCK key is depressed, pressing the
SHIFT key has no effect.

ARROW Keys

The cursor is a marker on the screen indicating where
typed characters will appear. When editing z file with
a pregram such as WriteMaster, the cursor can be moved
in any direction by pressing the ARROW keys. Pressing
an ARROW key moves the cursor in the direction shown on
the key.

DELETE Key

The DELETE key moves the cursor backwards one space,
automatically erasing the character typed there.

CONTROL Key

The CONTROL key expands the capabilities of the keyboard
by allowing regular alphabetical or nrumerical keys to
cerform different functions. The process 1s analopous
to what happens when you use the SHIFT key. The SHIFT
key enables another single key to perform a different
function (e.g., print uppercase instead of lowercase, or
print an entirely different symbol). Similarly, the
CONTROL key enables each key on the keyboard to select a
function that is different from its usual one of
entering text. The specifie funetion a particular key
selects usually depends on the software your computer is
currently using.

10

1}



Cromemco C-% Technical Reference Manuzl
3. Using the Keyboard

ESCAPE Key

The ESCAPE key is often used by itself to cancel an
operation currently in progress and return you to what
you were doing previously.

Like the CONTBOL key, the ESCAPE key can be used 1in
conjunction with other keys to specify alternative
functions. The main difference (besides the particular
functions selected) is that the other key is pressed

cnly after the ESCAPE key is released. The functions
these ESCAPE sequences perform are described in Chapter
5.

CKBA Function Keys

The top row of keys on the CKBA Kkeyboard has an
important purpose in addition to standard keyboard
entry, These keys may be used to select useful
operations when the C-10 1s running a program that
accepts functjon key input. In the WriteMaster word
processing system, these functien keys perform useful
funetions such as automatic centering of titles on a
page, or displaying text in boldface type.

\
O EEELEEEEEEEEE |
Meinoiclslsclolclclsielsielelo
; v 1 ol =llielll 2l a)l{alile NN
[#] W E R T Y ] | ) P f
ailsiolllFlilal(A{ UL TN [*

™~
=
0
<
o
Zz
£
)
v

Figure 3-1: THE CKBA KEYBOARD
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These special functions are identified on the label
supplied with the CKBA keyboard. The label specifies
two special functions that esach key may perform. The
function identified in the lower box of the label is
performed if the CONTROL key 1is pressed and held down
when that key 1Is pressed. The function identified in
the upper box of the label is performed if the CONTROL
and SHIFT keys are pressed and held down together while
that key is pressed. Information on the use of function
keys with WriteMaster c¢an be found in the Cromemco
WriteMaster manual,

CKBC Function Keys

A row of twenty function keys occupies the upper portion
of the CKBC Kkeyboard. A translucent Kkeystrip supplied
with the keyboard fits over fthis row of Kkeys. The
keystrip indicates the functions these keys perform when
yoeu are using the WriteMaster word processing system.
Functions listed on the bottom row o¢f the keystrip are
selected by pressing the corresponding functicon Kkey,
Functions listed on the top row of the keystrip are
selected by holding down the SHIFT key while pressing
the corresponding function key. Information on the use
of function keys with WriteMaster can be found in the
Cromemco WriteMaster manual.

The function key con the extreme right of the keyboard
can be used anytime, even when ycu are not using the
WriteMaster program, The functions {or this key are
labeled in red on the keystrip, to indicate that the
CONTROL key (a red key) must be held down while the key
iz pressed. Resetting the keyboard returns all the
user-selectable keyboard characteristics (described as
follows) to their default values,. Resetting the
terminal returns all the user-selectable terminal
characteristics (described in Chapter 5) to their
default values,

12
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Figure 3-2: THE CKBC KEYBOARD

MODIFYING KEYBOARD CHARACTERISTICS

Several characteristics of the CKBA and CKBC keyboards
cati be changed to wmake them more suitable for certain
projects or to accommodate user preferences., These
characteristics are described below.

Audible Cliek

Normally the keyboard is silent except for the slight
nhoise that pressing the keys makes, However, the
keyboard can be changed so that each time a key is
pressed, the keyboard will emit an audible click, This
is particularly useful in numerical work, where
confirmation of each entry 1s desirable.

To enable this option, hold down the CONTROL and SHIFT
keys while pressing the ¢ (for click) key. After
releasing these keys, the keyboard will emit an audible
click whenever any key is pressed.

13
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When you want to disable the Audible Click option, hold
down both the CONTROL and SHIFT keys and press the ¢ key
again. The Audible Click option will be disabled. The
option is automatically disabled when the C-10 is turned
on or when the keyboard is reset.

Rate of Repetition for Automatic Repeat

All alphanumeric keys on the keyboard automatically
repeat when held down. The rate of repetition can be
speeded up or slowed down, as can the delay between the
time the key is first pressed and when it starts
repeating.

There are five repeat rates and delay intervals that can
be selected. These are summarized in the table below.

Rate of Repetition Initial Delay
50 characters per second 0.3 second
33 characters per second 0.4 second
20 characters per second 0.5 second
17 characters per second 0.6 second
14 characters per second 0.7 second

The standard, or default, rate of repetition is
represented by the second line in the table (33
characters per =second and a delay of 0.4 second before
repetition begins).

To select any other rate or delay interval, hold down
the CONTROL and SHIFT keys and press the d (for delay)
key. The rate of repetition (and corresponding delay
interval) changes to the next line in the table (e.g.,
20 characters per second and a delay of 0.5 second).

If the CONTROL, SHIFT, and d keys are pressed once
again, the rate changes to the next line in the table,
and so on. Once the bottom line of the table is
reached, the next selecticn activates the top line of
the table, and the five-choice cycle can be repeated.
The keyboard emits a short beep each time a new repeat
rate is selected. A louder beep is emitted when the
default repeat rate is selected once again. The default
rate is automatically selected when the C-10 1is turned
on, or when the keyboard is reset.

14
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CKBC Turn Off Automatic Repeat

You ecan turn off the automatic repeat feature by holding
down both the CONTROL and SHIFT keys and pressing the a
key. To turn on automatic repeat once again, press the
same combination of keys, Automatic repeat is enabled
each time the C-~-10 1is turned on and each time the
keyboard is reset.

CKBA Numeric Keypad

It is often faster and more convenient to enter numeric
informaticon via a standard 10-key keypad than to enter
it using the top row of keys, as with a typewriter. The
CKBA keyboard accommodates this need in an unusually
efficient way. Because the 7, 8, and 9 keys occur both
on the top row of a standard keyboard and the top row of
a standard numeric keypad, they are used to define a
section of the CKBA keybcard that can be converted from
normal entry to standard 10-key hnumeric entry as shownh
in Figure 3-=3,
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Figure 3-3: 7THE CKBA NUMERIC KEYPAD
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To convert this section of the CKBA keyboard to a 10-key -
numeric keypad, hold down the CONTROL and SHIFT keys, )
and then press the n (for pumeric) key. When this is

done, numeric information can be entered on the

illustrated section of the Kkeyboard, and surrocunding

keys on the keyboard will be disabled (to prevent entry

of unwanted informaticon). A few standard keyboard

characters (such as a decimal point), which are often

used during numeriec entry, centinue to work when the

Numeric Keypad cption is in operation. The c¢characters

that c¢ontinue to work when the numeric keypad is in

operation are:

, (comma)
. (period, or decimal point)
- (dash, or minus sign)

+ (plus sign)

¥ (asterisk)

/ (s8lash mark)

RETURN

When the Numeric Keypad option is engaged, the SHIFT or
ALPHA LOCK keys cause all keys to temporarily revert to
their standard definitions.

To disengage the Numeric Keypad option and restore the
keybeoard to normal entry, hold down CONTROL and SHIFT
and press n,. Then release these keys, and normal
cperation will be restored.

Special Points about the CKBC Keyboard
Four keys on the CKBC keyboard:

174

1/2

CENT (SHIFT-6)
CLEAR ENTRY

only pass function codes toc the application program
currently running. The particular applicaticn program
may or may not be designed to take advantage of these
keys. These symbols are not displayed with the standard
software supplied, though future versions of the
software may support them,

16
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One other symbol:

* (SHIFT-2)

is selected by holding down the CONTROL key while
pressing the 2 key. Holding down the SHIFT key while
pressing the 2 key selects the symbol €.

KEYBOARD ADJUSTMENT

Normal wear may occasionally cause the keys around the
edges of the keyboard to stick. This can alsoc occur
after shipping. To correct this, simply recenter the
keyboard in its plastic casing. For minor sticking
problems, stand the keyboard on its side with the
sticking keys at the top end, Tap the keyboard gently
on & hard surface. This should eliminate any problem
with sticking keys.

17
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Chapter 4§
C-5 TERMINAL OPERATION

USER-~-CONTROLLABLE FEATURES OF THE C-5

Many of the features available on the C-5 are designed
to be controlled easily from the keyboard, This section
describe the features you will find most useful,

Brightness

You can adjust the brightness of the screen using the
ARROW keys with the CONTROL and SHIFT keys. Hold down
voth the CONTROL and SHIFT keys, and press the ARROW
keys for the desired effect:

up increase foreground brightness
down decrease foreground brightness
right increase background brightness
left decrease background brightness

Sereen Selection

The C-~5 has six independent screens, numbered 0 through
5. The default screen (the screen that is normally
displayed and written to) is screen 0. If you turn on
the C-5 status line (described later in this chapter),
you will see the message screen 0 displayed in field C.

Sereen 0 is the screen normally used for display and
writing, but vou can select any of the other five
sereens for display and writing by using the
angle-bracket keys, < and >, with the CONTROL and SHIFT
keys, Hold down both the CONTRQL and SHIFT keys, and
press one of the angle-bracket keys. Pressing > selects
the next screen for display and writing. Pressing <
selects the previous screen for display and writing. If
you turn on the C-5 status line (described later in this
chapter), you will see the number of the currently
selected screen displayed in field C,

19
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This multi-screen capability of the C-5 serves many
purposes. For example, whatever is displayed on the
currently selected screen can be saved for later display
by selecting another screen for display and writing.
This could be a list of files on a diskette, error
messages, or the ftext of a letter you are writing a
response to. You can even switch back and forth between
screens while using a text editor or other program.

Sereen On/0ff

The C-5 screen shuts off automatically after ten minutes
of Kkeyboard inactivity, thereby prolonging the life of
the screen.

Te turn on the screen, press any key on the (=5
keyboard. To turn on the screen without moving the
cursor or otherwise altering the display, hold down both
the CONTROL and SHIFT keys and press the f key.

You can turn the screen off at any time by holding down
both the CONTROL and SHIFT keys and pressing the x key.

Status Line

The bottom (25th) line of the screen can display
information c¢oncerning the status of the C-5 {(for
example, whether it is in Online Mode or Local Mode,
wihiich screen 1is currently being displayed, etc). The
C~5 does not normally display the status line. To
display the status line, hold down the CONTROL and SHIFT
keys and press the s (for status) key. You can turn off
the status line by pressing CONTROL-3HIFT-S again, cor
you can leave the status line turned on. The status
line can alsc be turned on or off with the command
ESCAPE -~ (1Bh 2Dh).

The status line is divided into fields A through F. The
messages that may appear in the various fields are shown

in Figure 4-1. The shaded portion of the figure
indicates the contents of the status line when all the
default settings are in effect, The remaining portion

indicates other messages that are only displayed when
specific settings are changed.
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Figure 4-1: THE C-5 STATUS LINE

Field A - This field indicates whether the C-5 is in
Online Mode, Local Mode or Keytest Mode.

Fleld B - This field indicates when the C-5 is in Line
Insert Mode (1n ins) or Page Insert Mode (pg ins).

Field € -~ This field shows which of the six screens is
currently being displayed.

Field D - If lines are locked on the screen through the
use of the Screen Lock or the Line Lock functions, line
lock, area lock, or key lock is displayed.

Field E - This field is used toc mark the use of other
character sets, Graphics mode, 80 mode, and Monitor
mode) .

Field F - This field can be used to display a message of
up to 30 characters. Field F can be programmed to stay
on continually, or to disappear when the status line is
turned off. Refer to the section Status Line and

Messgage Line Functiong in Chapter & for information on
displaying short messages in this field.

Field G - This field displays the 2Z4-hour clock if it
has been set. To set the clock, first enter Local Mede
using the CONTROL~SHIFT-L command. Next, press the
ESCAPE key and then the SPACE key {(1Bh 2Ch). The C-5
interprets the next six characters typed as indicating
the time of day: HHMMSS (hours, minutes, and seconds).
Remember to return to Online Mode using the
CONTROL-SHIFT-L command. (This same sequence could be
sent from the host, without changing tec Local Mode and
back to Online Mode.)
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Field G can be programmed toc stay on continually, or to
disappear when the status line is turned off. Refer to
the section Status Line and Message [Line Functions in
Chapter 5 for more informaticn on setting and displaying
the C-5 clock,

Message Line

The bottom (25th) line of the screen can display an
80~character message line. The C-5 does not normally
display the message line. To display the message line,
hold down the CONTROL and SHIFT keys and press the m
(for mgiﬁagg) key. You can turn off the message line by
pressing CONTROL-SHIFT-M again. Refer to the section
Status Lipe and Message Line Funetions in Chapter 5 for
information on depositing, displaying, and removing
messages.

C~5 MODES OF OPERATION

The C<~5 can operate in many different modes, both to fit
the reguirements of the host system and to meet the
specialized needs of the programmer. The most important
of these modes are described in this section. Refer to
Appendix E for information on other options.

Online Mode and Local Mode

Online Mode is the normal mode of operation for the €-5.
In Cnline Mode, characters typed on the keyboard are
transmitted to the computer and data received from the
computer is displayed on the screen., It may seem that
you are typing characters directly on the screen, but it
is, in faect, a two-step process,

In Local Mode, characters typed on the keyboard are
displayed directly on the screen, ncot passed through the
computer. You can use the ARROW keys to move the cursor
around the screen, typing characters in any location.
When the C-5 is in Local Mocde, you can give most of the
commands in this chapter by typing them on the keyboard.
For example, you can select different character sets and
video attributes by typing the appropriate commands. In
Lecal Mode, you can use the screen as a scratchpad,
experimenting with the effects of the various commands
described in this chapter.
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When you first turn on the C-5, it is in Online Mode,.
To seleect Local Mode, hold down both the CONTROL and
SHIFT keys and press the 1 (for logal) key. To select
Online Mode again, use this same procedure,

Monitor Mode

The first two rows of each character set (00h through
1Fh) correspond to nonprinting CONTROL characters (refer
to the character set tables in Appendix B). They are
called CONTROL characters because they can be typed on
the keyboard by holding down the CONTROL key while
pressing another key. The C-% must be in Monitor Mode
to display these characters.

In Monitor Mode normal interpretation of control
characters 1s suspended. For this reason, most C-5
commands do not work in Monitor Mode. Foer example,
command sequences beginning with ESCAPE cannot be
executed because ESCAPE is a control character
(CONTROL-{, 1Bh). Even the TAB (CONTROL-I, 09h) and
RETURN (CONTROL-M, ODh) keys represent CONTROL
characters that cannct perform their normal functions in
Monitor Mode. Enter Moniter Mode only to display
characters in the first two rows of each character set.
Exit Monitor Mode immediately afterwards. (Note that
all printable ASCII characters can also be printed in
Monitor Mode.)

For detailis on using Monitor Mode, refer to tne section
Mode Confrol Functiopns in Chapter 5. The Cromemco
Structured Basic programming example provided in
Appendix A illustrates the use of Monitor Mode to
display CONTROL characters, All CONTROL character
printed representations are included in the character
set tables in Appendix B.

Cursor Pad Local/Online

The cursor pad may be set to operate locally even if the
C-5 13 in Online Mode. In this mode, the cursor
movement keys move the cursor on the screen without
transmitting anything. However, in the Cursor Pad
Online Mode, the cursor movement keys transmit CONTROL
characters and have no direct effect on the cursor
position. The sequence ESCAPE . 4 sets the cursor pad
Online. The sequence ESCAPE . 5 sets the cursor pad
Loecal. .
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For details, refer to the section Cursor Control
Functions in Chapter 5.

Graphic Mode

In Graphic Mode, certain ASCII characters are
interpreted as specifying one of 11 different graphics
symbols with one of four different video attributes.
These symbols may be used in constructing line drawings,
charts, etc. Appendix D shows the Graphic Mode symbols
and their ASCII equivalents.

Graphic Mode is turned on by ESCAPE R (1Bh 52h) and
turned off by ESCAPE 8 (1Bh 53h). The commands ESCAPE
R and ESCAPE S can be given either from the keyboard in
Local Mode or from a program running on the remote
computer in Online Mode.

Graphic Mode is not the same as the graphices character
set. For details, refer to the section Character Set
and Video Atfribute Functions in Chapter 5.

S50 Mode

50 Mcode is used with alternately defined character sets
(for example, foreign language and graphic character
sets). Entering S0 Mode causes the L~5 to "shift out"
of the standard ASCII set into the alternately defined
character set.

On fthe C-~5 screen, ASCII characters 40h through 5Fh are
displayed in S0 Mode as CONTRCOL characters 00h through
1Fh. For the display symbols corresponding to these
CONTROL characters, refer to the character set tables in
Appendix B.

CONTROL-N (OEh) turns on SO Mode and CONTROL-O (0OFh)
turns coff S0 Mode.

CHARACTER SETS

The C-5 can display four different character sets. In
addition to the normal alphanumerie character set, there
are character sets for graphics, alphanumeric boldface,
and technical/math.
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Appendix B c¢ontains complete tables of all four
character sets. The row and column numbers for each
character correspond te¢ its ASCII code. For example,
the character "n" (row 6, column E) has the ASCII code
6E (hexadecimal). Each ASCII code corresponds to four
different characters, one from each character set.
Which of the four characters appears on the screen
depends on which of the four character sets has been
selected,

In addition to the four character sets, there are
several video attributes that determine how the
characters will appear on the screen. Each of the four
character sets can be displayed using any of these yideo
attributes.

Normal (light characters, dark background)

Reverse (dark characters, light background)
Half-intensity (medium characters, dark background)
Blinking (characters blink on and off)

Underlined {(underlined characters)

These video attributes can be used individually or in
combination. For example, you can have the screen
display underlined, blinking, half-intensity, reverse
characters, using any of the four character sets. You
can select up to 16 different character set and video
attribute combinations on each line of the screen.

A character set and video attribute combination is
selected with a special sequence of characters: an
ESCAPE character (1Bh), followed by a lowercase d (64h),
and finally the code for the particular combination of
character set and video attributes that you want.
(Appendix C gives the codes for selecting various
combinations of character sets and video attributes.)
For example, the sequence ESCAPE d V selects the
graphics character set in blinking reverse video. The
sequence ESCAPE d @ reselects the standard character set
and normal video attribute.

A video setting selected with the ESCAPE d command
creates a video field that extends "downstream" from the
current cursor position to the position of the next
videc setting on the screen (or to the end of the screen
if no other video setting is encountered). Any
characters you type in this video field, and any
characters that were already typed there, will be
displayed 1n the selected character set and videc
attribute combination.
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Up to 16 video settings can be entered on a given line,
Additional setftings will be ignored.

Once you have defined 2 particular video field by

placing a video setting on the screen, you c¢an redefine

that field either by replacing the old video setting

with a new one using the ESCAPE d command, or by erasing ®
the old video setting with the ESCAPE e command, In

either case, the cursor must be located at the position

of the o0ld setting when the command is given. Refer to

the section Cuprsor Control Functjions in Chapter 5 for

information on how to move the cursor to a given

location on the screen. Refer to the section Character ®
Set _and Video Attribute Functjions in Chapter 5 for

further information on using video settings.
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Chapter 5
C-5 SPECIAL FUNCTIONS

The C-5 has a large number of special funections. These
functions can be called from the keyboard in Local Mode,
or from a program running on the remote system connected
to the C.5, These functions are called with special
sequences of characters. In most cases, the first
character used is ESCAPE (1Bh). The ESCAPE is followed
by one or two characters that serve toc identify the
function desired; if the specified function needs
further arguments, more characters must be supplied.

The C-5 functions are described in detail in this
¢hapter. For a summary of the C-5 functions and the
codes used to select them, see the tables in Appendix E.

EDITING FUNCTIONS

Delete Line - Receirt of an ESCAPE M (1Bh 4Th) causes
the line the cursor is on to be deleted. The remaining
lines are each moved up one line, and a blank line is
inserted at the bottom-most unlocked line of the screen.
The cursor is left at the beginning of the line that
moved into the space formerly occupied by the deleted
line. Video attributes, if any, on the deleted line are
also removed. The last (rightmest}) video attribute that
was on the deleted line is automatically placed in
column one of the following line if a video attribute
does not already exist there. If no attribute was
deleted, then no attribute is carried over.

Insert Line - Receipt of an ESCAPE L (1Bh 4Ch) causes
all data starting at the beginning of the line the
cursor is on to be moved down ohe line. A blank line is
inserted at the original cursor line position and the
cursor 1is left at the beginning of the new blank line.
Any data in the bottom-most unlocked display line, .
including attributes, is lost.
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Delete Character (on a LINE basis) - Receipt of an
ESCAPE P (1Bh 50h) causes the character under the cursor
to be deleted. All data to the end of the line is moved
left one position, and a SPACE is inserted at the end of
the line., Video attributes cannot be deleted or shifted
Wwith this function.

Delete Character (on a PAGE basis) - Receipt of an

ESCAPE * (1Bh 60h) causes the character under the cursor

Lo be deleted. All characters to the end of the screen

are moved left one position (characters in column 1

wrap to the end of the previous line, unless wraparound ®
is turned off) and a SPACE is inserted in last position

of line 24, Video attributes are not disturbed or

shifted in any way by this function.

Insert Character (on a LINE basis) - Receipt of an @
ESCAPE Q (1Bh 51h) causes the C-5 to enter a mode in
which data to the right of the cursecr on the current
line shifts right as new characters are entered. The
cursor moves right one SPACE for each inserted
character, indicating where the next character will be
inserted. For each character inserted, the character in
the last column of the current line is lost. While the
C~-5 is in this mode, 1ln ins appears in field B of the
Status Line., Videc attributes are not shifted when this
function is used.

Insert Character (on a PAGE basis) - Receipt of an
ESCAPE a (1Bh 61h} causes the C-5 to enter a mode in
which data to the right of and below the cursor shifts
right as new characters are entered {(characters in
celumn 80 wrap to the beginning of the next line, unless
Wwraparound has been turned off). The cursor moves right |
one space for each inserted character, indicating where
the next character will be inserted. For each character
inserted, the character in the last column of line 24 is
lost. While the C-5 is in this mode, pg ins appears in
field B of the Status Line. Video attributes are not
shifted when this function is used. ®

Turn Off Wraparound - Receipt of an ESCAPE . J (1Bh 2Eh
4Ah) is used with the mode Insert Character (on a PAGE
basis). Inserting a character with wraparound turned
off causes the character in the last column of each line
to drop off the right edge of the display and be lost.
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Turn On Wraparound - Receipt of an ESCAPE . L (1Bh 2Eh
4Ch) is used with the mode Insert Character (on a PAGE
basis). Inserting a character with wraparound turned on
causes the character in the last column of each line to
be moved to the first column of the following line.
Wraparound On is the default mode of the C-=5.

Insert Character OFF - Receipt of an ESCAPE @€ (1Bh 40h)
causes the C-5 to leave Insert Character Mode,.

Insert Column on Left -~ Receipt of an ESCAPE . 0 (1Bh
2Eh 4Fh) causes a sequence of characters to be inserted
in the first column of each line. To use the command
ESCAPE . 0, perform the following steps:

1. Move the cursor to the first column of the first
row (ESCAPE H),

2. Turn off wraparound (ESCAPE . J).

3. Select the mode Insert Character (on a PAGE basis)
(ESCAPE a).

4, Insert one space at the cursor position.

5. Give the command ESCAPE . 0.

6. Supply a one-byte value {(between 1 and 24)
specifying the number of characters to be inserted.

7. Supply the number of characters specified in step

6. One character will be placed in the first
column of each line.

Insert Columwm on Right -~ Receipt of an ESCAPE ., P (1Bh
2Eh 50h) causes a sequence of characters to be inserted
in the last (80th} column of each line. To use the
command ESCAPE . P, perform the following steps:

1. Move the cursor to the first column of the first
row (ESCAPE H),

2. Turn off wraparound (ESCAPE . J).

3. Select the mode Delete Character (on a PAGE basis)
(ESCAPE ).

4. Delete one space at the cursor position.
5. Give the command ESCAPE . P.
29



Cromemco C-5 Technical Reference Manual

5.

C-5 Special Functions

6. Supply a one-byte value (between 1 and 24)
specifying the number of characters to be inserted.

T, Supply the number of characters specified in step
6. One character will be placed in the last column
of each line.

These two functions, Insert Column on Left and Insert
Column on Right, c¢an be used to implement horizontal
screolling.,

CURSOR CONTROL FUNCTIONS

Cursor Toggle - Receipt of an ESCAPE Z (1Bh 5Ah) toggles
the cursor on or off. This function simply makes the
cursor visible or invisible; all cursor control keys and
functions associated with the cursor continue to operate
normally.

Cursor Off - Receipt of an ESCAPE q (1Bh T1h) turns coff
the cursor. If the cursor is already turned off, this
command has no effect, A1l curscor control Xkeys and
functions associated with the cursor continue to operate
normally.

Cursor On - Recelpt of an ESCAPE r (1Bh 71h) turns on
the cursor, If the cursor is already turned on, this
command has no effect.

Cursor Home - Receipt of an ESCAPE H (1Bh 48h) causes
the cursor to move to the Home position: column 1, line
1. If portions of the display are locked (through the
Screen Lock or Line Lock functions), the cursor moves tco
the first unlocked character position on the screen,

Cursor Lefi{ -~ Receipt of an ESCAPE D (1Bh Y44h) causes
the cursor to move one position to the left. If the
cursor is in column 1 to begin with, it wraps to column
80 of the previous line, If the cursor is in the Home
position, it wraps to column 80 of line 24,

On reaching a locked portion of the screen, the cursor
Jumps over it to the next unlocked position above. If
there are no unlocked positions above, it wraps to the
last unlocked position below.
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Cursor Right -~ Receipt of an ESCAPE C (1Bh 43h) causes
the cursor to move one space to the right. If the
cursor is in column 80 to begin with, it wraps to column
1 of the next line, If the cursor is in column 80 of
line 24, it wraps to the Home peosition.

On reaching a locked portion of the secreen, the cursor
jumps over it to the next unlocked position below. If
there are no unlocked positions below, it wraps to the
first unlocked position above.

Cursor Up -~ Receipt of an ESCAPE A (1Bh 41h) causes the
curscor to move up one line, On reaching line 1, it
Wwraps to line 24.

On reaching a locked line, the cursor jumps over it to
the next unlocked line above; if there is none, 4t wraps
to the last unlocked line below.

Cursor Down - Receipt of an ESCAPE B (1Bh 42h) causes
the cursor to move down one line. On reaching line 24,
it wraps to line 1,

On reaching a locked line, the curscr jumps to the next
unlocked line below; if there is none, it wraps to the

first unlocked line above.

Arrow Keys Online - Receipt of an ESCAPE . & (1Bh P2ZEn
34h) causes the cursor movement keys to transmit CONTROL
characters when they are pressed, and to have no local
effect.

Arrow Keys Local - Receipt of an ESCAPE . 5 (1Bh 2Eh
35h) causes the cursor movement keys to move the cursor
on the screen when they are pressed without transmitting
anything, regardless of whether the C-5 is in Local or
Online Mode.

The C~5 w%will refuse to invoke this function if it is in
Local Mode,

Line Feed - Receipt of a linefeed character (LF, O0Ah)
causes the cursor to move dowh to the next line. The
lateral (horizontal) position of the cursor is not
altered. Encountering a locked line causes the cursor
to jump to the next unlocked line below; if there are
none, it wraps to the first unlocked line above.
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Carriage Return - Receipt of a RETURN character (0Dh)
causes the cursor to move to ceolumn 1 of the current
line.

Horizontal Tab - Receipt of a2 TAB character (0%h) causes
the cursor to advance fo the next tab stop. TAB stops
are fixed at columns Q, 8, 16, 24, 32, 48, 56, 64, and
72,

Back TAB - Receipt of an ESCAPE > (1Bh 3Eh) causes the
cursor to back up to the previous TAB stop, wrapping at
line Dboundaries. If in the Home position, the cursor
will not move.

Cursor Address - Receipt of an ESCAPE F (1Bh 46h) or an
ESCAPE Y (1Bh 59h) causes the C-5 to interpret the next
twe characters received as a line number and a column
number, and to move the cursor to the specified pesition
if it is a valid screen position. If the indicated
position is not on the screen, the cursor does not move,
Refer to Appendix G for l1line and column number codes.
To obtain the code for a given column or line number,
simply add 1Fh to the desired line or column number, if
numbkering from 1, or 20h, if numbering from 0.

The curscr will not move if the destination is within a
locked area of the screen.

Use Invisible Second Cursor - The Invisible Second
Cursor is used to write data to the screen independently
from the main cursor. The Invisible Second Cursoer must
be explicitly pesitioned every time it is used. The
line and column codes used for positioning the cursor
are identical to those used to position the main cursor
(refer to Appendix G). The Invisible Second Cursor
cannot be used in Local Mode.

The data sequence is: ESCAPE (1Bh), ~ (5Eh), 1line
address, column address, data, GS (1Dh). The line and
column addresses are similar in form to those described
above in the section Cursor Address. If an invalid row
or column address is issued, the sequence is ignored and
aborted.
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After the twe cursor positioning characters are sent,
the data to be displayed on the screen i1is sent.
Attempting tc write beyond column 80 of the current line
causes an automatic wrap to the beginning of the next
line, Upon reaching column 80 of line 24, the display
wraps to column 1 of line 1.

Any CONTROL or attribute characters {(with the exception
of a G35 character) are not acted upon, but are displayed
as in Monitor Mode, described in the section Additional
Mode Contrel.

The GS (Group Separator, 1Dh) character is used to
terminate the entry of the data. If it is desired only
to position the cursor, and not display any data, the
sequence ESCAPE (1Bh), ~ (5Eh), line, column, GS (1Dh)
is used. This would normally be done in conjunction
with the function Read Character at Invisible Second

Cursor, described in the section Terminel Inquiries.

The Invisible Second Cursor is not affected by any of
the screen lock or line lock functions and, therefore,
may write to any area o¢f the screen.

SCREEN CONTROL FUNCTIONS

The C-5 contains six pages of screen memory. The
keybeoard commands for controlling these six screens are
Gescribed in. Chapter 4. In addition, these screens c¢an
be contrelled from a program by using the commands
described in this section.

Initialize and Write to a Screen - Receipt of an
ESCAPE . S (1Bh 2Eh 53h), followed by an ASCII number
from 0 to 5, causes the designated screen to be selected
for writing. (This command is included for
compatibility with the Cromemco C-10 computer. Cn the
C-5, this command does not erase the screen.) All
screen input will be directed to the selected screen
until a different screen is selected for writing.
Selecting a screen for writing does not automatically
select that screen for display.

Display a Screen - Receipt of an ESCAPE , U (1Bh 2Eh
55h), followed by an ASCII number from 0 to 5, causes
the designated screen to be selected for display.
Selecting a screen for display does not automatically
select that screen for writing.
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Write to a Screen - Receipt of an ESCAPE . W (1Bnh 2Eh
57Th), followed by an ASCII number from 0 to 5, causes
the designated screen to be selected for writing.

All screen input will be directed to the selected screen
until a different screen is selected for writing.
Selecting a screen for writing does not automatically
select that screen for display.

Change Screen-Link Flag - Receipt of an ESCAPE . n (1Bh
2Eh BEh), followed by an ASCII digit '0' or '1', causes
the screen-link flag to be set. A '0' turns the flag
off, a '1" turns the flag on. Normally, after writing
to the last l1ine on the currently selected screen, the
text on the screen scrolls upward and is lost, while new
text continues to be written to the currently selected
screen, When the screen-link flag is set, writing to
the last line on the currently selected screen causes
the next screen to be erased and then selected for
writing and display. This linking frocm one screen to
the next will continue as long as the flag is set. When
all six screens have been cycled through, the starting
screen will be erased and selected for writing and
display.

Disable "Change Page™ - Receipt of an ESCAPE . V (1Bh
2Eh 56h) causes the C-5 to ignore attempts to select a
screen using the keyboard commands CONTROL-SHIFT-< AND
CONTROL-SHIFT->.

Enable "Change Page"™ - Receipt of an ESCAPE . T (1Bh 2Eh
54h) causes the C-5 to let the user select a screen
using the keybocard commands CONTROL-SHIFT-< AND
CONTROL-SHIFT->,

Turn Off the Screen - Receipt of an ESCAPE . X (1Bh 2Eh
58h) causes the C-5 screen to be turned off.

Turn On the Screen - Receipt of an ESCAPE . Y (1Bh Z2Eh
59h) causes the C~5 screen to be turned on, with no
changes (any character sent to the C-% can turn on the
screen).
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SCREEN ERASURE FUNCTIONS

Clear Screen - Receipt of an ESCAPE E (1Bh 45h) causes
the entire display to be erased. This also includes all
logical and video attributes. If a Screen Lock 1is
currently in effect, the locked portion of the screen
will not be cleared. In addition, locked lines will not
be erased. The cursor is moved to the Home position
(the uppermost unlocked line of the sereen, column 1).

Clear to End of Line - Receipt of an ESCAPE K (1Bh 4Bh)
causes all characters on the current line to the right
of the curscr to be deleted. Any video and 1logical
attributes In the deleted area are also removed.
However, the last video attribute, if any, that is
deleted by this function 1is automatically placed 1in
celumn 1 of the following line. If a video attribute
already exists in column 1 of this line, the 1last
deleted attribute is not carried over,

Clear to End of Screen - Receipt of an ESCAPE J (1Bh
4Ah) causes all characters on the current line to the
right of the cursor and all data on succeeding lines to
be deleted. Any video and 1logical attributes in the
deleted area are also removed.

CHARACTER SET AND VIDEO ATTRIBUTE FUNCTIONS

Enter Video Setting - Receipt of an ESCAPE d (1Bh 64h)
causes the C-5 to interpret the next character received
as specifying a character set and video attribute
combination, and to enter that video setting immediately
before the character at the current cursor position. In
this way, it is possible to select alternate character
sets and to define areas of the C-% screen so that
characters entered there will be displayed in a
particular way. For example, by entering a
reverse~video video setting in column 1 of line 12, the
entire lower half of the screen (including all
characters typed there) is displayed in reverse video.
To continue the example, if the normal video setting is
then entered in column 1 ¢f line 13, only line 12 will
be displayed in reverse video, Finally, if the
underline-reverse video attribute 1s entered in column
41 of line 12, nothing will change except that any
characters entered in the right half of line 12
(ineluding those already there) will be underlined. The
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character codes that select particular video settings ®
are given in Appendix C. Appendix A contains example
programs in Structured Basic and Z80 assembly language.

Up to 16 video settings can be entered on a given line.

A very important consideration when using video settings ®
is that they always remain fixed in their originally
assigned position within a2 1line; they do¢ not shift
position with any of the Insert Character or Delete
Character functions. However, the line a video setting
is on uwill shift up or down with the Insert Line or
Delete Line functions. ®

ESCAPE 1 (1Bh 6Ch) has the same effect as ESCAPE 4 B
{(1Bh &4h 42h). ESCAPE ( (i1Bh 28h) has the same effect
as ESCAPE d P (1Eh 64h TOh). ESCAPE m (1RBh 6Dh) and
ESCAPE ) (1Bh 29h) have the same effect as ESCAPE d @
(1Bh 64h 40h). ®

A video setting should not be placed at a location
containing a Graphic Mode character.

Delete Video Setting - Receipt of an ESCAPE e (1Eh 65h)
causes the C-5 to delete the video attribute, if any, at
the current cursor position.

Swap Character Sets 1 and 2 - Receipt of an ESCAPE . E

(1Bh 2Fh LSnk) causes character sets 1 and 2 to be @
interchanged. Note that swapping character sets does

not affect data and attributes already existing on the

screen, but rather changes the way in which subsequently

entered attributes are interpreted.

®
Swap Character Sets 1 and 3 - Receipt of an ESCAPE . F
(1Bh 2Eh 46h) causes character sets 1 and 3 to be
interchanged.
Swap Character Sets 1 and Y4 - Receipt of an ESCAPE . G ®

(1Bh 2Eh 47h) causes character sets 1 and 4 to be
interchanged.

Reestablish Character Set Defaults - Receipt of an
ESCAPE . @ {1Bh 2Eh 40h) causes the character sets to
return to their default assignments. Refer to Appendix
B for tables of the default character set assignments.
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Enter Graphic Mode - Receipt of an ESCAPE R (1Bh 52h)
causes the C-5 to enter a mode in which some ASCII codes
can specify one of 11 different graphic symbols in four
different ways (refer to Appendix D). These symbols may
be used to construct line drawings, borders, etec.

A Graphic Mode character should not be placed in a
location where a video setting has been placed.

Exit Graphic Mode - Receipt of an ESCAPE S (1Bh 53h)
turns the Graphic Mode off. It causes the C=-5 to again
interpret all ASCII codes as representing the standard
alphanumeric characters,

LOCKING FUNCTIONS

Lock Screen -~ Receipt of an ESCAPE g (i1Bh 67h) causes
all data above, but not including, the line containing
the cursor to become locked on the screen, The line
containing the cursor becomes the effective top line of
the display. The cursor cannot move into the locked
area (the first column of the top unlocked line becomes
Home). When the lower portion of the screen secrolls,
the locked porticn does not. When the Clear Screen
function is invoked, only the unlocked portion of the
sereen is cleared.

The C-5 will refuse to invoke the Screen Lock function
if the cursor is on either the top or the bottom (24th)
line. The C~5 will refuse to invoke the Screen Lock
functicn if any lines have been locked on the screen via
the Line Loeck function.

Unlock Screen - Receipt of an ESCAPE h {1Eh 68h) revokes
the Sc¢reen Lock function.

Loek Line -~ Receipt of an ESCAPE < (1Bh 3Ch) causes the
C-5 to interpret the next character as indicating a
screen line; the indicated line, if in bounds, is locked
onh the screen. The codes used to indicate which line is
to be locked are the same as those used for cursor
positioning (refer to Appendix G).
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Data typed on the keyboard or received from the computer -
has no effect on locked lines. The cursor cannot move
into a locked line; instead, it will move to the next
lower unlocked 1line. Clear functions do not affect
locked lines, When any lines are locked, the message
LINE LOCK appears in field E of the Status Line.

The C-5 will refuse to lock a line if it is the only
unlocked line on the screen. This function cannot be
invoked from the keyvboard in Local Mode.

Unlock Line - Receipt of an ESCAPE = (1Bh 3Dh) causes -
the C-5 to interpret the next character as a screen line

to be unlocked. Refer to Appendix G to obtain the

necessary character to unlock a particular line.

Unlock All Lines - Receipt of an ESCAPE ? (1Bh 3Fh) -
causes all currently locked lines to be unlocked.

STATUS LINE AND MESSAGE LINE FUNCTIONS

Status Line Toggle - Receipt of an ESCAPE - (1Bh 2Dh)
toggles the status line (the bottom line of the display)
on or off. This command is identical to
CONTROL-SHIFT-8, except that the CONTROL-SHIFT-S command
can only be given from the keyboard in Cnline Mode. -

Display Short Message in Message Field - Receipt of an
ESCAPE . M (1Bh 2Eh 4Dh)} causes the C-5 to interpret all
subsequent characters until receipt of a GS8 character
(CONTROL~1, 1Dh) as comprising z message to be displayed
in field F of the C-=5 status line. A message may
contain a maximum of 29 characters. Characters beyond
the 29th will be ignored.

User Message Field Hard - Receipt of an ESCAPE . y (1Eh -
2Eh 79h) causes the user message field (field F of the

C-5 status line) to remain displayed even when the

status line is turned eoff.

User Message Field Soft - Receipt of an ESCAPE . z (1BRh
2Eh TAh) causes the user message field (field F of the
C-5 status line) to be turned off whenever the status
line is turned off.
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Set Clock - Receipt of an ESCAPE ' ' (1Bh 20h, ESCAPE
followed by SPACE} causes the C-5 to interpret the next
six characters received as the time of day, and sets the
terminal clock accordingly. The format of the time
specification is HHMMSS (hours, minutes, and seconds).
The clock 1s displayed on the status line and alsc may
be read by the host system. Characters given in the
time specification are not checked to see if they are
ASCII decimal digits; the cloeck will display (and
increment) any characters given in the specification.

Clock Field Hard - Receipt of an ESCAPE . w (1Bh 2Eh
T7Th) causes the clock field (field G of the C=-5 status
line) to remain displayed even when the status line is
turned off.

Clock Field Soft - Receipt of an ESCAPE . x (1Bh 2Eh
78h)} causes the c¢lock field (field G of the C-5 status
line} to be turned off whenever the status line is
turned off,

Deposit and Display Message -~ Receipt of an ESCAPE
(1Bh 3Bh) causes the C-5 to interpret all subsequent
characters until receipt of a GS character (CONTROL-1],
iPh) as comprising a message to be displayed for the
keyboard operator. When the terminating GS is received,
the message appears on the 25th line of the screen. The
Message [eposit function works only in Online Mode.

A message may contain a maximum of 80 characters.
Additional characters will overwrite the c¢haracter in
column 80, CONTROL codes in the message string
(including ESCAPE} de nct have their normal effect;
rather, the corresponding CONTROL code symbols are
displaved (ﬁfe Appendix B, and the section Additional
Mgcde Contrel).

Display Message - Receipt of an ESCAPE 1 (1Bh 31h)
causes the most recently stored message (see the section

Mesgsage Deposit) to be displayed on the status line.

The message appears in half-intensity, reverse video.

Remove Message - Receipt of an ESCAPE 2 (1Bh 32h) causes
the displavyed message to vanilsh. The status line
reverts to. its previous state (either not displayed or
displayed).
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INITIALIZATION FUNCTIONS

Reset - Receipt of an ESCAPE V (1Bh 56h) causes the (-5
to be reset to its default settings. The curscr moves
to the home pesition (line 1, column 1). Sereen 0 is
automatically selected for display and writing, but the
contents of the other screens are unaffected. The
cursor movement Kkeys continue to operate as previously
set. Software handshaking is disabled,.

The terminal can be reset using the keyboard command
CONTROL-SHIFT~/ (Céh). This is the only command that
can be entered from the keyboard when the keybcard is
locked. The CKBC keyboard has a special function key,
Reset Term, which is equivalent CONTROL-SHIFT-/.

COMMUNICATION CONTROL FUNCTIONS

Software Handshaking - Several special funetions of the
C-5 cause a stream of characters to bs sent fo the
external system (for example, function keys, terminal
status, cursor position, or terminal ID). Some external
systems may not be able to process characters fast
enough teo keep up with such transmissions. The Cx5
supports a standard software handshaking protocol that
holds character-stream output until the host is ready to
receive it. If this protocol is selected, any character
sent by the C-5 as part of a data stream must be echoed
by a STX (same as CONTROL-B or 02h) before the terminal
transmits the next character,. The last character of a
data stream must be acknowledged., When the C-5 is
turned on, the software handshaking protocol is enabled.
When the protocel is disabled, data streams are
transmitted by the C«5 at the current baud rate without
any handshaking required.

Receipt of an ESCAPE . 0 (i1Bh Z2Eh 30h) enables the
software handshaking protocol. All subsequent multiple
character transmissions that use the I/0 port will
follow that protocol. When the C=5 1is turned on,
handshaking 1s enabled.

Receipt of an ESCAPE . 1 (1Bh 2Eh 31h) disables the
software handshaking protocol on the I/0 port. All
subsequent multiple character transmissions over the I/0
port will take place at the current baud rate with no
pauses.
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Start/Stop Transmission (X-ON/X-OFF) Protocol - The (-5
contains a receiver buffer 256 bytes in length. In
situaticons where the host computer is sending data to
the C-5 faster than it can be processed, the buffer may
become full, resulting in some characters being missed.

When the X-ON/X-0FF protocecl is turned on, whenever the
buffer is more than three-fourths full, the C-£ sends a
CONTROL-S character to the host, indicating that the
hest should stop sending characters. When the buffer
becomes less than one-fourth full, the (-5 sends a
CONTROL-Q character tec the host, indicating that more
characters may be sent.

Te turn the X-ON/X-OFF protocol on or off, use the menu
of communication settings described in Chapter 2, or set
the X-ON/X-QOFF protocol flag described in the following
paragraph,

Change X-ON/X~0FF Protocol Flag - Receipt of an
ESCAPE . m (1Bh 2Eh 6Dh}, followed by an ASCII digig¢ 'O
or '1", causes the X-ON/X<OFF protococl flag to be set.
A '0O' turns the flag off, a '1' turns the flag on.

KEYBOARD CONTROL FUNCTIONS

Disable Keyboard - Receipt of an ESCAPE ¢ (1Bh 63n)
causes the C-5 to ignore all keyboard input. The only
command that can be input from the disabled keybecard is
CONTROL-SHIFT-/, which reenables the keybocard and resets
the terminal.

Enable Keyboard - Receipt of an ESCAPE b (iBh 62h)
causes the C-5 to start responding to kevboard input.

Disable Function Keys - Receipt of an ESCAPE . 8 (1Bh
2Eh 38h) causes the C-5 to ignore most of the function
keys while the terminal is in Cnline Mcde. This
function has no effect if the C-% is in Local Mode., The
keys that always operate locally continue to cperate
even if the (~% is in Online Mode, When the C«5 is
first turned on, the function keys are disabled.
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Enable Function Keys - Receipt of an ESCAPE . 9 (1Bh 2Eh
39h) causes the C-5 to respond to function keys pressed
when the C-5 is in Online Mode by transmitting the
correct two-character sequence, If seftware handshaking
is selected, the function Kkey sequences will be
transmitted according to that protocol.

Send a Command to the Keyboard - Receipt of an
ESCAPE . K (1Bh 2Eh #Bh) causes the next byte to be
interpreted as a command to the keybeoard. This command
allows a program running on the remote computer to
control C-5 keyboard settings such as the key-repeat
rate, key click, keyboard reset, and the numeric keypad.

Byte Command

8Ch beep

81h change repeat rate

82h toggle key click

83h keyboard reset

84h toggle numeric keypad

85h send login message

86h toggle automatic repeat
BEh toggle continuous alarm
8Fh toggle external alpha lock

TERMINAL INQUIRY FUNCTIONS

Read Cursor Position - Receipt of an ESCAPE \ (1Bh 5Ch)
causes the C=5 to transmit the current curscor position,
using the same format used to position the curscr. That
is, an ESCAPE F (1Bh 46h) is transmitted, followed by a
code for the line number and a code for the column
number (refer to Appendix G for codes). The ESCAPE is
preceded by two STX characters, giving a total sequence
length of six bytes.

Read Cursor Character - Receipt of an ESCAPE G (1Bh 47h)
causes the C-5 to transmit the character zt the cursor

position. The cursor position is not affected;
subsequently invoking this function with no intervening
cursor movement will return the same character, 4

character will be returned even if it is in an invisible
{security videc¢c attribute) area of the screen.

Read Character at Invisible Second Curscor - Receipt of
an ESCAPE _ (1Bh S5Fh) causes the C-5 to transmit the
character at the positicon eof the invisible =second
cursor. The invisible cursor pesition automatiecally
advances one character to the right after completing

this command.
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Read Terminal ID - Receipt of a CONTROL-E (ENQ, 0O5h)
causes the C-5 to transmit a stream of four characters
that identify the terminal as a C~5. This sequence is
preceded by ftwo STX characters, giving a total sequence
length of six bytes. If software handshaking is on, the
sequence will be transmitted according to that protocol.

Return Number of Selected Screen ~ Receipt of an
ESCAPE . o (1Bh 2Eh 6Fh) causes the C-5 driver to return
the ASCII byte (30h = 35h) that represents the number of
the currently selected screen.

MODE CONTROL FUNCTIONS

Enter Local Mode - Receipt of an ESCAPE N (71Bh 4Eh)
causes the C-5 to enter Local Mode. Refer to Chapter 4
for a description of the differences between COnline Mode
and Local Mode.

Enter Monitor Mode - Receipt of an ESCAPE : (1Eh 3Ah)
causes the C-5 to enter a mode in which normal
interpretation of control codes is suspended. CONTRCL
characters, rather than having their usual effect on the
terminal, are simply displayed.

Exception: The X-ON and X~0OFF codes will still ceontrol
terminal output, and the C~% will still be able to
recognize the code ESCAPE ¥ (1Bh 2Ah, Exit Monitor
Mode}.

This mode is useful for displaying symbols for
nonprinting CONTROL characters and for determining
exactly what is being transmitted by a host system.
Note that this method of display is alwavg in effect for
the Invisible Second Cursor and the CPU Message Deposit
functions.

Exit Monitor Mode - Receipt of an ESCAPE p or an ESCAPE
* (1Bh 2Ah) causes the C-5 to revert to interpreting
CONTROL characters normally. Contrel codes displayed
while the terminal was in Monitor Mode are unaffected;
Monitor Mode is not a video attribute. The ESCAPE #*
command causes the C-% bell to sound once when exiting
Monitor Mode, _
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Enter One~time Monitor Mode - Receipt of an ESCAPE 6
(1Bh 36h) causes the C~5 to suspend normal
interpretation of control codes for the next character
only.

Change Terminal Mode - Receipt of an ESCAPE . 1 (1Bh 2Eh
6Ch) followed by the ASCII digit '0' or '1' causes the
corresponding terminal mode to be selected, A O
selects C-5 terminal mode (this is the default setting),
and a '1' selects Zenith Z-29 terminal mode.

When the C-5 is in Z-29 terminal mode, the following
ESCAPE sequences are emulated (a complete emulation of
the Z-29 i1s not possible, due to hardware differences):

ESCAPE n Cursor position report
ESCAPE j Clear to the end of the screen
ESCAPE N Delete character

ESCAPE & Insert mode on

ESCAPE O Insert mode off

ESCAPE z Reset the terminal

ESCAPE p Enter Reverse Video

ESCAPE q Exit Reverse Video

ESCAPE F Enter graphic mode

ESCAPE G Exit graphic mode

ESCAPE } Enable keyboard

ESCAPE { Disable keyboard

ESCAPE - Backtab

ESCAFME Transmit character at cursor

It is also possible to change from one terminal mode to
another using the menu of communication settings
described in Chapter 2.

Transparent Keyboard Mode On - Receipt of an ESCAPE . :
(1Bh 2Eh 3Ah) causes the C-5 to display the hexadecimal
ASCII value for any character typed on the Kkeyboard,
For example, pressing the = key will cause the value 3D
te be displayed on the screen. You must be in Local
Mode to give this command from the keyboard.

Transparent Keyboard Mode Off - Receipt of an
ESCAPE . ; (1Bh 2Eh 3Bh) causes the C-5 to stop
displaying hexadecimal ASCII values when characters are
typed on the keyboard.
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MISCELLANEOUS FUNCTIONS

Turn On Continuous Alarm - Receipt of an ESCAPE 8 (1Bh
38h) causes the C-5 bell to begin sounding continuously.
The alarm may be turned off through the use of the Turn
Off Continuous Alarm function,

Turn Off Continucus Alarm - Receipt of an ESCAPE 9 (1BEh
38h) turns off the continuocus alarm funection.

Set Blackout Time ~ Receipt of an ESCAPE . Q (1Bh 2Eh
51h) causes the C-5 to interpret the next byte as the
number of minutes of Keyboard inactivity required to
turn off the C-5 screen. & value of between 1 and 255
indicates the number of minutes. A value of 0 turns off
the automatic blackout feature,.

Set Brightness - Receipt of an ESCAPE . R (1Bkh 2Eh 52h)
causes the C-5 fto interpret the next two bytes as new
settings for the screen's foreground brightness and
background brightness. The value for each byte can
range from 0 to 15, where 0 is darkest and 19 is
brightest., To prevent problems with CONTROL characters,
the brightness value shcould be given as an A3SCITI digit
(e.g., 30h for the value 0).

Foreign Language Character Sets - The ESCAPE sequences
in the following table allow for different physical
arrangements of some of the keys on the keyboard to
accommodate European standards. To use this feature,
the C-5 must contain the appropriate character ROM.

ESCAPE * American (default)
ESCAPE a British

ESCAPE b German

ESCAPE . ¢ French

ESCAPE . d Spanish

ESCAPE . e Italian

ESCAPE . T Swedish/Finnish
ESCAPE . g Dutch

ESCAPE . h Danish/Norwegian
ESCAPE . 1 Portuguese
ESCAPE ] Yugoslavian
ESCAPE k Greek
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Chapter 6

C-5 HARDWARE

SPECIFYING THE LINE VOLTAGE

The line voltage of the C-5 is set by a jumper located
on the power supply board. This jumper 1is attached to
either the 115-voclt connector pin or the 230-volt
connector pin (see Figure 6~1), Before shipment, your
C-5 was set for the line voltage available in your area,
A label on the outside of the box specifies this
setting. You can change the line voltage easily with
the following procedure.

115=VYolt Tap -~ 230~Volt

Tap —

® @

Power Supply
Support Piate

— Jumpar Wire far
Voltage Selection

Figure 6-1: THE C-5 LINE VOLTAGE JUMPER
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1. Turn off the system and unplug it.

2. Remove the C-5 top cover, following the
instructions later in this chapter.

3. Locate the voltage jumper on the power supply board
(see Figure 6-1).

4, Remove the jumper from its current position, and
place it on the pin marked with the desired
voltage. If it is difficult to remove the Jjumper
cable from its original position, gently wiggle the
connector fte leoosen it. Do net force the connector
cr pull on the wire.

5. Replace the C.5 cover.

VIDEO ADJUSTMENTS

The video settings for your C-5 have been adjusted
before shipment. The following informaticon will allow
you to make any necessary adjustments.

The controls for adjusting =all video settings are
located on the video electronics board. FEach control is
labeled with an identifying number. The 1label and
correspending function for each video contrel is as
follows:

Label Function

R418 Focus

R109 Brightness (maximum)

R108 Brightness (default)

L4001 Horizontal hold

R306 Vertical size (also stops rolling)
R303 Vertical hold

R319 Vertical linearity

DISASSEMBLY INSTRUCTIONS

Warning: Always remove power before attempting any type
of disassembly procedure on the (=5,
Sensitive components and monitor voltages
should be allowed to settle for at least 15
minutes before opening the unit.
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Removing the C-5 Top Cover

1 -

Position the (-5 with its screen facing downwards
on a c¢lean soft cloth. Locate the twe screw holes
just above the rear connector plate. With a
Phillips screwdriver, unscrew the two 6-32 x 3/8"
screws securing the top cover (Figure 6-2).

To lift coff the top cover, start at the back end
and carefully rock the cover back and forth until
it releases from the bottom part of the monitor
assembly (Figure 6-3), Set the C-5 back on its
base.

To re-~install the cover, reverse the above
procedure.

[ A\

Top Cover Screws

Power Switch

X

Line Cord

ﬂ

\%; \?}
Do not remove
these nuts
Screwa Sscuring Logic Board J

& ®
IR UL vg

Figure 6~2: REMOVING THE C-5 TOP COVER SCREWS
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s

Figure 6-3: REMOVING THE C-5 TOP COVER

Removing the C-5 Power Supply

1
i

2.

Remcocve the top cover as desceribed asbouve.

Remove the three power connectors from the power
supply by gently 1lifting up on each connector
housing (Figure 6-4), Mark the orientation of each
connector so that you can replace it correctly.

Remove the four plated screws that secure the power
supply tc¢ the power supply mounting plate. Be
careful not to let the securing nuts on the other
side of the mounting plate fall into the bottem of
the unit,.

Lift the power supply out of the (-5,
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- C=5 Logic Board
To Power Switch 115=-Volt Tap — 230-Volit
[~ To Line Cord — Fuse Tap =

Powsr Supply
Support Mate

—- Jumper Wire for
Voitage Selection

Figure 6-4: REMOVING THE C-5 POWER SUPPLY

Removing the C-5 Logic Board

Turn off &and unplug the C-% {or at least 15
minutes.

Remove the C-5 top cover as described above.

Look into the logic board connector access area and
locate the large video cable and the smaller power
cable (Figure 6-5). QRemove the two cables, first
noting their respective orientation, The cables
are polarized to prevent improper connection, but
forcing them may render the polarization useless.

Remove the two 6-32 x 3/8" screws holding the logic
board and back panel to the rear of the C-5 (see
Figure 6-2). The C-5 1logic board can now be
removed by sliding it toward you.
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Cable to Video Electronics

ine(r:n%\lve these - - -
ables

..... b &b &
! oD &b O

See through to
C-5 Logic Board

*— Cable to Power Supply

Figure 6-5: REMOVING THE C~5 LOGIC BOARD

Removing the Video Electronics Board

Turn cff and unplug the C-% for at least 15
minutes,

Remove the top cover as described above.

Remove the edge connector that connects the video
electronics board to the C-5 logic board (Figure
6""'6) L]

Remove the four plated 6-32 x 3/8" slotted screws
that secure the video ¢ircuit board to the RF cage.

Disconnect the CRT connector card. This is the
small circuit card that is plugged intc the pointed
end of the video tube. Remove this card by gently
pulling it away from the tube neck with a light
rocking motion. With the CRT connector card
removed, gently disconnect the thick red wire
connected to the side of the tube. This wire,
called the high voltage anocde, should be handled
with caution as some voltage may still be present
in the circuitry (Figure 6-7).
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Retaining
Scraw (4)
él )
White Connector
--+—Video
Push Qff Video Electronics
Connector Board
&)

REMOVING THE VIDEO BOARD CONNECTORS

High Voltage
Anode
Cut away to show Monitor Tube
how anode is
clamped to tube
3

I e
-

b Picture Cantering Rings

Figure 6-7: REMOVING THE VIDEO TUBE CONNECTORS
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Remove the white connector (toward the front of the
C-5) from the video electronics board, noting
polarization (Figure 6-6).

The video electronics board may now be removed from

Removing the C-5 Video Tube Assembly

Turn ¢ff and unplug the C=5 for at least 15
minutes.

Remove the top cover as described above.

Remove the CRT anode, This is the thick red wire
connected to the upper portion of the video tube
(Figure 6-7). Do not remove this wire until the
C-5 has been turned off and unplugged for at least
15 minutes. Being yery careful not fto chip or
break the surrounding glass tube, lift up on the
rubber cup at the tube connection, The two steel
wires that hold the connector in place should be
visible. Push dewn o¢n the top of the rubber cup
and move the connector to one side until one of
these wires comes out of the hole in the tube. The
Wwire will now come right off.

Remove the CRT connector card. This is the small
e x 2" circuit card that is plugged into the back
tip cf the video tube., Remove this card by geptly
pulling it away from the tube neck with a light
rocking motiecon.

Disconnect the black grounding wire (Figure 6-8).
You will find it connected either to the upper left
corner of the video tube or to the video tube
support bracket below.

Remove the four Phillips screws securing the video
tube support bracket to the (-5 chassis (Figure
6"‘8)!

Remove the video connector plug from the front
section of the video circuit board. The video tube
assembly may now be lifted out of the C«5,
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Monitor Bracket
Screws {(uppar)

Monitor Tube

Monitor Bracket

Ground Wire

Monitor Bracket e Sl
Scraws (lower) N

Figure 6-8: REMOVING THE C-5 VIDEC TUBE ASSEMBLY
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Appendix A

PROGRAMMING EXAMPLES

STRUCTURED BASIC

The following program 1llustrates the use of character

sets,

video attributes, and cursor addressing from the

Cromemco Structured Basic programming language.

1¢

30
40
50
60
70
80

100
110
120
130
140
150
160
170
180
150
200
210
220
230
240
250

270
280
290
300
310
320
230
340
359
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
830
540
550
560

Let Bsc$=Chr$(27) : Ren ASCII code for ESCAPE is 27.
Print Esc$;"E™ : Rem ESCAPE E clears the screen,
Print Esc$;"F%="; : Rem ESCAPE F positions cursor,
Eem %= indicates curser position 6,30
am

Rem The sequence “ESCAPE 4" followed by another character sets a
Rem video attribute at the current location of the cursor,
Rem The default video attribute is standard charset, normal video,
Rem =0 no video attribute is set before the normal text in line 50,
Rem
Print"This is normal text"
Print -
Print EscSy"dA™; : Rem ESCAPE dA -> standard charset,
Print"Half-intensity text™; : Rem half-intensity
Print Esc%;"d@" : Rem ESCAPE d& -> standard charset,
Rem normal video
Print
Print Egc$;"d'"™; : Rem ESCAPE 4% =-> standard charset,
Print™Underlined text"; : Rem underlined videc
Print Esc$;"48" : Rem ESCAPE d@ -> standard charset,
Rem normal video
Print
Print Esc$;"dP"; : Rem ESCAPE dP => standard charset,
Print"Reverse text™; : Rem revarse video
Print EscS$;"d@™ : Rem ESCAPE dé => standard charset,
Rem normal video
Print
Print Esc$:"dE"; : Rem ESCAPE dH -> boldface charset,
Print"Boldface text"; : Rem normal video
Print EzcS;"d@™ : Rem BSCAPE d8 -> standard charaset,
Rem noermal video
Print

" Print Esc$:"dD":; : Rem ESCAPE dD -> graphics charset,
Print"*\a W¥"; : Rem normal video
Print Esc$;"dR <- Graphics" : Eem ESCAPE d@8 -»> standard charset,
Rem neemal videe
Print
Print Esc$;"dB"; : Rem ESCAPE 4B -> standard charset,
Print"Blinking text"; : Rem blinking video
Print Esc$;"d@" : Rem ESCAPE 4@ -> standard charsget,
Rem normal video
Print
Print Esc$;"dH":; : Rem ESCAPE dB -> belface charset,
Rem normal wvidec
Print ESCS;":"; : Rem ESCAPE : -> monitor mode on
Print Chr${0);Ches(1l);Chr$(2);Chr${3);
Print Esc5:"p" : Rem ESCAFE p -»> monitor mode off
Rem Monitor mode muet be turned off
Rem to repositicn the curser.
Print Esc3;":": : Rem ESCAPE : -> monitcor mode on
Print Cheg{l€):Chr&{17):;Chr$(18):;Chr&{19};
Print Esc$;"p” : Rem ESCAPE p -> monitor mode off
Print Esc$:"de" : Rem EECAPE d@ -> standard charset,
Fem normal video
Print
End
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Programming Examples

280 ASSEMBLY LANGUAGE

The follewing program
sets,

video attributes,

illustrates the
and cursor

Cromemco Z80 assembly language.

use of character
addressing from

CRLF DEFB

NORMAL DEFB
REVERSE DEFB
BOLD DEFBE
GFAPHIC DEFR
BLINK DEFP

ERD

ODH,OAH,0AH,"'S"

"This is5 normal text$’

ESC,'dP','Thie is reverse’,ESC,'dEs" : text Eor CDOS

ESC, 'dn’,'This is boldface’,ESC, 'd@s’

BSC,'dp’,'ahijkpg’ ,ESC,'dR <= Graphicss'; "ESCAPE 48" sets nat-
BESC,'dB','This is blinking',ESC,"des" H

START

t+ This sample program shows how to clear the screen, position the cursor,
: and outpnt text using the different character sets and video attributes.

ESC EQU 1BH :
START: LD DE,CLEAR_SCREEN_COMMAND :
CALL PRINT_BUFFERED_LINE T

LD DE, POS I'T ION_CURSOR_CCMMAND H

CALL PRINT_BUFFERED_LINE ;

LD DE, HORMAL H

CALL PRINT _BUFFERED_LINE H

CALL NEWL INE :

LD DE, REVERSE :

CALL PRINT BUFFERED_LINE :

CALL NEWL INE .

LD DE,BOLD H

CALL PRINT_BUFFERED_LINE !

CALL NEWL INE H

-] DE,GRAPH IC '

CALL PRINT BUPPERED_LINE H

CALL NEWLINE i

LD DE,BLINK ?

CALL FRINT_RUFFERED_LINE H

CALL NEWL INE ;

aIe o .
PRINT_BUFPERED_LINE: LD c,09 .
CALL 5 :

RET
NEWLINE : LD DE,CRLF s
CALL PRINT_EBUFFERED_LINE
RET

CLEAR_SCREEN_COMMAND DEFE ESC, 'ES!' H
POSTTION _CURSOR_COMMANT DEFB ESC,'Fy=§"' :

0

t The seguence “ESCAPE 4° followed by another character sets a video attribute
: at the current location of the cursor,

ESCAPE character
ESCAFE E cleacs the screen
and positions cursor at 1,1

ESCAFE F posltions <¢ursot
at reguested locatien

Line of normal video

Frint te CRT

Caursoer return, 2 line feeds
Line of reverse video

Print to CRT

Cursor return, 2 line Feeds
Line of beoldface text

Print to CRT

Cursor return, 2 line feeds
Line of graphics and text
Print to CRT

Cursor return, 2 line feeda
Line pf blinking text

Print to CRT

Curaor return, 2 line feeds
Return to CDD§

CPBOS system call, prints a
string of ASCII characters

Curser return & line Feed

ESCAPE E clears the screen

ESCAPE F positions cursor
"3* = line &, "= = golumn 20

Carriage return,; 2 line feeds

'3' marks end of

mal wideo attribute
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Appendix B

CHARACTER SETS

STANDARD

CHARACTER SET 1:
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Character Sets

BI

F

7 8 9 A B C D E

6

2 3 4 5§

| ;vxlhmm;

=

=

GRAPHICS

CHARACTER SET 2
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Character Sets

B.

F

3 4 5 86

7 8 9 A B C D E

BOLDFACE

CHARACTER SET 3:
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Character Sets

B.

7 8 9 A B C D E F

2 3 4 5 6

R

: MISCELLANEOUS

CHARACTER SET &
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Appendix C

SELECTING CHARACTER SETS AND VIDEO ATTRIBUTES

Various video characteristices

cah be established

sending escape sequences to the C-5, All sequenc
start with ESCAPE d and terminate with the characters
indicated in the following table. Uppercase a
lowercase characters are not equivalent.

oy

ez

nd

Ch t 8
aracter et Video Attribute
standard | graphics bhald misc.

g s} 4 L noemal

A E I M half-intensity

B F J N blinking

C ] K Q half-intensity blinking

P T X N\ raverse

o] u Y ] half-intensity reverse

R v Z " blinking reverse

5 W [ - half-intensity blinking
reverse

' d h 1 underlined

a e i m half-intensity undeciined

b £ 3 n blinking underlined

e q k o half-intensity blinking
underlined

P t X ! ceverse underlined

q a ¥ } half-intensity reverse underlined

r v z - blinking reverse underlined

] W { DELETE half-intensity blinking
reverse underlined
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D. Graphics Symbols and ASCII Equivalents

Appendix D
GRAPHICS SYMBOLS AND ASCII EQUIVALENTS
The ASCII characters in the fellowing table produce the

indicated graphics symbols when the C-5 is in CGraphics
mode., Graphics mode is described in the section Display

Control in Chapter 5.
"
Display Mode
Symbol Half- Inlé:rlé-i-ty
Normal Intensity Blinking Blinking
[d e A B c
E:] D E F G
[0 H I J K
] L M N 0
[ P 0 R s
] T U v W
B X Y Z [
nE \ 1 - _
E;J i a b c
1] a e £ g
(0 h i i k
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Escape Code and Control Code Functions

Appendix E
ESCAPE CODE AND CONTROL CODE FUNCTIONS

The Escape Code functions listed in this appendix are
all invoked with an ESCAPE character followed by one or
two identifying characters. For example, the command
for turning off the cursor is ESCAPE g (1Bh 71h). These
commands can be sent to the C-5 from the remocte system
or typed on the C=5 keyboard while in Local Mode (press
CONTROL~-SHIFT-L to enter or exit Local Mode).

The Additional Escape Code functions are invoked with an
ESCAPE, followed by a period and one of the characters
listed in the table. For example, the sequence ESCAPE .
C changes the cursor to blinking reverse video. These
commands can be sent to the C-5 from the remote system
or typed on the C~5 keyboard while in Local Mode (press
CONTROL-SHIFT-L to enter or exit Local Mode).
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E:.

Code Following ESCAPE (1ER)
MSR
L58 010 011 100 101 110 11
5P {20n) ¢ (30m) 8 (40n) F (50h] * (60h} p (7¢h)
aoop 3at Clock : Insert Char Delete Char Delete Chap Manitor
afe {Line Mode} (Page Mode) Mode OFF
Bi2m) 1 {31} A (41n) q (51h) a (&1h) q (71h}
o001 o . : Display Cursaor Insert Chars} Insert Chars Curser
o o Message up {Line Modae) (Page Mode? Qff
W (RERY 2 (32n) B (4zn) R (52h) b (62h} * r (72n)
qo10 o L Hemova Cursor Graphics Enable Cursar
Message Down Made On Kevboard Cn
# (23h) - 3 (33h) C fa3hy 3 (53h) c (63n) % 3 (13h)
aan o Carsor Graphics Disable
Right Mode OFF Keyboard
$ (2am)” 4 (34h) D {44n) T (S4h} d (64n) t (7in)
G100 S : Cursor Entear Video
Left Ackribute
% (25R) S (35h) E (45h) ¥ {55h) & (65h) u {75h)
0101 Claar Delete fideo
Screen Attribute
& {26n} 6 (36h) F {460 ¥ (56h) f {66k} ¥ ({T6h}
0110 gne-time Cursor Beset
Monitor Mode Address Terminal
'{ETh) T (37Th) G (4Th) M W {5Th) g LBTh) w (TThl
0111 Zend Read Cuprsar Serean
Enter Code Character Lock
{ (28n) 8 (3Bh) H (480 X (58n) n (68n} r {78n)
Q00 Inverse Continuous Home Scraan
Videa On Alarm Dn Cur=mor Unloak
) (29h? g9 (3%h) I {4%h) T [59h] i (69h) ¥ (7$h}
1001 Inverse Gontinusus Curser
Videno Off Alarm Off Address
* (2Ah) r {3An) I {4an) Z (%anh) } (6An} 2 (T7Ah)
1010 MHaenitor Hode Monitor Clear Ta Curzor
orf (bell? Mode Cn End of Page Toggle
« (28h) : [(3Bh} *® K {4Bh) [ (SBhl k (6BhR) { {TBkJ
1911 Store Clear To
Message End of Line
y (2Ch) < {3cn) * L (4Ch) % (5Ch} ¥ 1 (4Ch) i {TCk)
1140 Line Lock Ingert Line Send Cursor Start Blink=-
Moda Fosition ing Video
- (2bh) = (3bh) * M {4Dh} 1 {5Dh) m {6D0h) i (7DoR)
AL Toggle Line Unlock Delete Line Kormal Video
Status Line Mode Attribute
. {2Eh) > (3Eh) N [4Eh} ~ (5Eh) n (6Eh} “ (TEh)
11190 see next Back Tab Enter Local Use Inviai-
page Hode ble Cursar
4 (2fn) 7 (3Fh) * O {4Fh) _ (SFh} 1% s (6Fh) DEL (7Fh)
1111 Unloek All Read Termi=- |Send Invisible
Lines nal Status Cursor Char

* Available only to host computer

ESCAPE CODES
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Code Following ESCAPE , {1Bh 2Fh)
M5B
LSEB g10 611 100 101 110 111
8P (20R3 0 (30n) 8 <Loh) P (Soh} #[ * (6on) # (Tom)
ilalal] Enable Character Insept 3tandard
Handshaking Jeta: Default FRightmost Character
Protoceol Order Column Sat
I {Z1h) 1 (31h) A (#1n) Q (51h) a (61hn) q (714}
o501 Bisable Cursar ia Zet British
Hamdshaking Non=blinking Black-out Character
Protocol Raverse Time Set
® (22n) 2 (32n3 B (4zn) R o(52n) b {62h} r (T2n)
o1 Cursor is Setb German
Non-blinking Screen Character
linderline Brightness Set
# (2303 3 (33m) C (43n) S (53h) * 4 (63b) s (T3m)
0011 Curser is Inttialize French
Blinking and Write to Character
Reverse a Sereen Setb
$ (R4n) 4 {3a8n) D (44h) T (54h) d (64h) t (74h)
g100 Arrow Keys Cursor is Enable Spenish
Xmit Control Blinking Changing Cheracter
Codes Online Underline Pages Set
$ (25n) S {35m) E (45n} U (55h) * e (B5h} u (75h)
0101 Arrow Keys Swap Display Italian
Operate Character & Sereen Character
Lagally Sets 1 & 2 Set
& (26n}° & (36h) F (46h) ¥ {56h) f (66h) ¥y (76n)
0110 . 3wap Disable Swe/Fin
Character Changing Character
Sets 1 & 3 Pages Set
't (2Th) 7 €37h} G (4Th) W (5Th} ¥ g (6Th) W (77h)
01N ' Swap Writce Dutch Clogk
{haracter | Lo a Character Field
Sets 1 & 4 Scoreen 3et Hard
{ (28h) § ¢(3Bn) i (48h) 1 (%8hn) b (68h) x (TBh)
10900 Disable Turn Off Dan/Nor Clack
Funotion Serean Character Field
Keys Online Set Saft
yo(29h) 3 (39hn} I (4gh) ¥ (59h) i (69h) y {79h)
10401 Enable Turn On Portuguese User
Funetion Sereen Charactepr Mezzage
Keys Online Set Hard
% (2an} (34h) J t44n) z (5ak) i t6an) z (TAh)
1010 Transparent Wraparound Tugoslavian Uaer
Keybaoerd Mode Character Hessage
Mode 4n ore Set Soft
+ {2Bm) ; (3Bh) K (4Bh) t (5Bh} k (6Bh) { {7Bh}
1011 Transparent Send Graek
Keybgard Command to Character
Mode Off Keybaard Set
, {2Ch) < (3Ch) L (4Ch) % (5Ch) 1 (6Cn) 1 {TCe}
1100 Wraparound Change
Mode Mode
dn {(C=05/2-29)
« (2Bn) = (3bh) M (4Dh) 1 (5Dn) m (&Dh] } {70m}
1101 Display Change
Short Xon/¥off
Message Flag
. {2Eh) > (3ER) N (3ER) = (5Eh} n (&Eh) =~ {TEh)
1110 Change
Screen-Link
Fiag
/ (2Fh} T (3Fh? 0 {(4Fh) - (8Fh) 9 (&Fh} BEL (7Fh)
1111 Insert Return
Leftmoat Number of
Column Current Sereen

% Availlable only to host computer

ADDITIONAL ESCAPE CODE FUNCTIONS
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HEX VALUE NAMES FUNCTION
oo NUL CONTROL~-@ {no effect)
0t SCH CONTROL-A (no effect)
0z STX CONTROL-B See note 1
03 ETX CONTROL-C {no effect)
04 EQT CONTROL-D {no effect)
05 ERG CONTROL-E Return terminal ID ®
06 ACK CONTROL-F (no effect)
o7 BEL CONTROL=G Beep
08 BS CONTROL-H Backspace
09 HT CONTROL-IX Horizontal TAB
OA LF CONTROL=J Linefeed
0B VT CONTROL-X {no effect)
oc FF CONTROL-L {no effect)
oD R CONTROL-M Carriage Return
oE 50 CONTROL-N NEC translation ON &
oF 51 CONTROL=Q NEC translatiocn OFF
10 DLE CONTROL=P {no effect)
1M DGt CONTROL-Q Enable transmission (X-0N)
12 DCc2 CONTROL=R {no effect)
13 DC3 CONTROL-S§ Held transmission (X-0FF)
14 DCH CONTROL-T (no effect)
15 NAX CONTROL=U {no effect)
16 SYN CONTROL-V {no effect) ®
17 ETB CONTROL«W (no effect)
18 CAN CONTROL-X (no effect)
19 EM CONTROL-Y {no effect)
1A 3UB COKTROL-Z (no effect)
1B ESC CONTROL-I Escape
1C FS CONTROL =M (no affect)
1D G3 CONTROL-] See nokte 2
1E RS CONTROL=" {no effect)
1F us CONTROL~-_ {no effect)
Note 1 =- This character i{s used to acknowledge each character of a
multiple character message transmitted under the software
handshaking protocol. Issuing this character at other times
has na effect on the €-5.
Note 2 -~ This character is used to end a message deposit field. »
Issuing this character at other times has no effect.

CONTROL CODE FUNCTIONS
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F.

Codes Output by the Keyboard

Appendix F

CODES OUTPUT BY THE KEYBOARD

The keyboard emits eight-bit codes when certain keys or
key combinations are pressed. If a single key 1is
pressed and that key is marked with a c¢haracter that is
a member of the ASCII code definitions, the keyboard
generally emits the seven-bit ASCII code (the eighth bit
being 0) corresponding to the pressed key (20h through
7Fh). If the CONTROL key is held down while another key
is pressed, the keyboard emits the seven-bit ASCII cecde
{the eighthr bit being 0) corresponding to the selected
CONTROL c¢haracter (00h through 1Fh), or in some cases,
the eight-bit code corresponding to a function key.
Some special keys corresponding to CONTROL characters,
sucn as KRETURN and TAB, emit the ASCII code for that
CONTRQL character with the eighth bit set.

If the CONTROL and SHIFT keys are simultaneously held
down while another key is pressed, the keyboard emits a
special eight~bit c¢ode. Not 2all such key combinations
emit an eight-bit code; some emit standard seven-bit
ASCIYN codes (the eighth bit being C).
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Table F-1: CKBA KEYBOARD CODES

Alpha—-Numeric Single Preas Press Pfress
Keya Kay SAIFT CONTROL CONTROL-SHIFT
\ 5¢C TC 1c EC
- SE TE 1E ED
/ 2F iF BD coh
B 2E 3E BE [
. 2c 3c EF c8
H iB 28 c1 A
! 27 22 FC FD
[ 5B 7B FF EF
1 5D 0 1D EE
- 2D kM ca EB

LEFT ARROW 88 88 38 cs
RIGHT ARROW 8C 8C ac Ch
UP ARROW 8B BA a8 CF
DOWN ARROW 84 8a aa CE
RETURN 8D 8D 8p 8D
DELETE TF TF DE DE
SPACE 20 20 20 20
ESCAPE 9B 98 €3 83
TAB 89 8¢ Eg E9
A 61 41 01 D8
B 62 4z a2 CA
c 63 43 03 g2+
D a4 by o4 21#
E 65 45 05 DB
F 13 46 a6 D6
G &7 47 o7 o5
H 68 L8 0B 99
I 69 49 09 Eb
J 6A 44 [oF 3 D4
K 6B 4B 0B D3
L BC 4c ac D2
M 6D 4D aD co
N &E 4E QE Bl
o] &6F 4F OF DF
P 70 50 10 E&
9 T1 51 11 DD
R T2 52 12 DA
5 73 53 13 D7
T 78 54 T4 i)
U 5 55 15 ET
) (L 56 16 CB
%) TT 57 17 pc
X 78 58 18 cC
X 79 59 19 EB
4 TA 54 14 cD
0 30 5F 1F ES8
1 I 21 FO F1
2 32 22 Fz2 F3
3 33 23 Fi Fe
Yy 34 24 F& FT
5 35 25 F8 Fo
6 i6 26 FA FB
T 37 a7 FC FD
8 38 28 E3 E1
9 39 2% E2 EO
*Local keyboard funetions {nc code sent to terminal drivers):
81h=Change auto-repeat rate
B2h-Toggle key click on/off
B3ih-Reset keyboard
BinheToggle numeric Keypad on/off
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Table F-2:

CKBC KEYBOARD CODES

Alpha-Numeric Single Press Presas Press
Keys Key SHIFT CONTROL CONTROL-SHIFT
< 3c 7B BF c8
> 3E D BE o7
\ 5C 7C 1c EC
- SE TE 1E ED
/ 2F 3F BD coh
. 2E 2E BE c7
. ac ac BF c8
: 3B 34 €1 iy
' a7 2e FC FD
] 5D 5B 10 1b
1/2 BS BS c2 EB
- 2D 5F iF EB
=z 3D 2B ce EB

LEFT ARROW 38 38 a8 cs
RIGHT ARROW ac il §c c4
UP ARROW 8B 88 8B CF
DOWH ARROW g4 84 84 CE
RETURN 8D ap ap 8D
DELETE TF 7F DE DE
SPACE 20 20 20 20
ESCAPE 98 g8 c3 B3s
TAB 89 89 ES E9
A 81 41 a1 BG*

B 62 42 02 CA
C 63 43 03 gz#*
D 64 4y o4 B1n

E 85 5 05 DB

F 66 46 06 Dé

G 87 47 o7 D5

H 68 48 08 39

1 69 4y ag E6
I BA up gA DY
K 6B 4B 0B D3

L 6C 4c oc D2

M 6D 40 ] c9

N EE 4E OE By

] &r 4r GF DF

P 70 50 10 EA

Q 71 51 1 o

R 72 52 12 DA

5 73 53 13 D7

T T4 54 AL D9

u 75 55 15 ET

¥ & 55 18 c8

W 77 57 17 ol

X 78 58 18 cC
b4 79 59 19 EB

z TA 5A 14 ch

0 30 29 F E8

1 31 21 FO F1

2 32 ¢) 60 00

3 33 23 Fl F5
4 34 24 Fé FT

S 35 25 F8 F9

& 36 BY Fa FB

T 37 26 FC FD

B 18 24 E3 E1

g 39 28 £2 EO
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Function Single Prasa Preas Press
Keys Key SHIFT CONTROL CONTROL-SHIFT
1 Fo F1 EC EC
2 Fz F3 ED ED
3 Fi FB EE EE
i Fb F¥ EF EF
5 F3 F$ FO Fo
6 FA FB F1 F1 ®
Ki FC FD F& F2
8 E3 El F3 F3
9 E2 EQ Fi Fy
10 1F E3 F5 F5
iR ET E Fé Fb
12 p1¢] FE FT Fr
13 FF EF F8 FB
T4 1D EE F9 Fg
15 1E ED FA FA o
16 1¢ EC FB FB
7 DD DC FC FC
18 DB DA FD FD
19 by] D3 FE FE
20 Chb §3¥
Numeric Single Presa Presa Preasx
Leypad Key SHIFT CONTROL CONTROL~SHIFT ®
N 2E 2E cE RE
+ &p 8D 8D 8D
- 2D 2D 2D 2D
CLEAR ENTRY DE DE DE DE
Q 30 30 30 30
1 31 R | 31 31
2 32 32 32 32
3 33 33 33 33
# 34 34 34 34
] 39 35 35 35
6 36 kL] 36 36
7 37 37 37 37
8 38 38 38 38
3 39 39 39 39
% ocal keyboard functions (no code sent to terminal drivars): S
81h-Change repeat rate
82h-Toggle key click
83n-Reset keyboard
86h-Togegle key repeat
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Appendix G
CURSOR POSITION CODES

The cursor position codes shown here are used with the
Cursor Address ccmmand (described in the section Cursor
Contrel in Chapter 5) and with the Read Cursor Position

command {described in the section Terminal Inquiries in
Chapter 5).

Line or ASCII Column ASCII Column ASCIT
Column Char Char Char
1 SPACE 28 H 55 v
2 ! 29 £ 56 W
3 n 30 = 57 X
4 # 31 > 58 Y
5 s 32 ? 59 Z
6 % 33 a 60 [
7 & 34 A 6l N\
8 ' 35 B 62 )|
g { 36 C 63 -
10 ) 37 D 64 —
11 * 38 E 65 *
12 + 39 F 66 a
13 ' 40 G 67 b
14 - 4] H 68 C
15 . 42 I 69 d
16 / 43 J 70 e
17 0 44 K 71 f
18 1 A5 L 72 g
19 2 46 M 73 h
20 3 47 N 74 i
21 4 48 o) 75 i
22 L 49 P 76 k
23 6 50 0 77 1
24 7 51 R 78 m
25 8 2 5 79 n
26 9 53 T 80 o
27 : 54 U
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Appendix H

ASCII CHARACTER CODES

HEX CHARACTER HEX CHAR HEX CHAR HEX CHAR
00h RUL {(CONTROL-€) 20h SPACE 40h e 60h '
01h S0H (CONTROL-A) 21h ! 41h A 61h a
02h STX (CONTROL-B} 22h n 42h B 62h b
03h ETX (CONTROL-L) 23h # 43h c 63h ¢
Ohkh EOQOT (CONTROL-D) 24h $ 44n D 64h d
05h ENQ (CONTRGCL-E) 25h b4 45h E &5h e
06h ACK {(CONTRQOL-F) 26h & 46h F 66h f
07Th BEL (CONTROL-G) 2Th t 5Th G 67h g
08k BS {COKRTRQOL-H) 28h ( UEh H 68h h
0%h HT {CONTROL-I) 29h ) 49h 1 69h i
0Ah LF {CONTROL-J) 2Ah #* 4LAh & 6Ah J
OBh ¥T (CONTROL=K) 2Bh + LBh X 6Bh k
0Ch FF (CONTROL-L) 2Ch R 4Ch L 6Ch 1
0Ch CR {(CONTROL=M) 2Dh - 4Dh M 6Dh n
OEh 30 (CONTROL-NJ 2Eh . YEh N 6Eh n
OFh 3I (CONTROL-0O3} 2Fh / LFn o] 6Fh o
10h DLE (CONTROL=PF) 30h 0 50h P 70h [+
1th bC1 {CONTROL-Q) 31h 1 51h Q 71h q
12h bDC2 (CONTROL~R) 32h 2 52h R 72h r
13h DC3 (CONTROL-S) 33h 3 53h 8 T3h <}
14h bC4 (CONTROL-T) 3kh 4 54h T T4h t
15h NAK (CONTROL-U)} 35h 5 55h 1) 75h u
16h SYN (CONTROL-V) 36n 6 56h ¥ Téh v
1Th ETB (CONTROL-W) 37h T 5Th W 77h W
18h CAN (CONTROL-X) 38h 8 58h X 78h x
19h EM (CONTROL-Y) 39h g 59h Y 7%h ¥
14k SUB {CONTROL-Z) 3Ah 4 5Ah Z TAh z
1Bn ESC (CONTROL-[) 3Bh H 5B8h [ 7Bh {
1Ch F5 (CONTROL=-\) 3Ch < 5Ch \ 7Ch !
1Dk G3 (CONTROL~]) 3Dh = 5Dh ] 7Dh }
‘1Eh RS (CONTROL-") 3Eh > 5Eh ~ TEh -
1Fh US (CONTROL-_) 3Fh ? 5Fh - 7Fh DEL

NUL = nell DC1 = device control 1

30H = start of heading DC2 = device control 2

5T% = start of text DC3 = device control 3

ETX = end of text DC4 = device control 4

EQT = end of trarsmission NAK = negative acknowledge

ENQ = enquiry 3¥N = synchronous idle

ACK = acknowledge ETB = end tranamiszsion block

BEL = bell CAN = cancel

BS = backspace EM = end of medium

HT = horizental tab 3UB = substitute

LF = line feed ESC =z escape

VT = vertieal tab F8 = file separator

FF = form feed G3 = group separataor

CR = carriage return RS = record separater

50 =z ahift out US = unit separator

31 = shift in 3P = space

DLE = data link escape DEL = delete
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Appendix I

" CHARACTER SET MODIFICATION

The appearance of characters displayed on the C-5 screen
is determined by the contents of the character generator
ROM, This ROM contains images of characters in the form
of bit maps. Simply by installing a character generator
ROM or PROM with different character images, you can
change the characters that will be displayed when the
C-5 displays ASCII codes.

This means that the Cromemco C-5 can be easily modified,
by changing a ROM, to display character sets for
languages other than English or to display any special
character set you may require,. This appendix explzins
how to make PROMs for this purpose.

ORGANIZATION OF THE C-5 CHARACTER ROM

Each character set for the C-% requires 2048 bytes of
ROM. The c¢haracter cell is eight cofs wide by nine
lines high. Therefore the display information may be
coded in nine bytes per character, with the first byte
giving the location of dots in the top line of the
character, the second byte giving the location of dots
in the second line, and so ¢n,. The location of these
nine-byte groups in the ROM address space is determined
by the address inputs, which are as follows:

AC - A3 Line Count
A4 < A10 Character Code
A1Y - A12 Character Set

Notice that four address lines carry the line count,
The C-5 uses the first nine lines out of the sixteen
possible; the remainder are reserved for future use.
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AN EXAMPLE

The c¢character P"A" is designated by the ASCII character
code 41h., The table below shows how the dot pattern for
this character is entered in the proper data area of the
character ROM.

A0 AD D7 DO

Char=-Code Line Data
(410n) 100 0001 GOQO: 0000 1000 (08h)
(411h) 100 0001 0001: 0001 0100 (14h)
(412h) 100 0001 0010: Q010 0010 (22h)
(413h) 100 0001 0011: CO010 Q010 (22h)
(414h) 100 0001 C100: ©0011 1110 (3Eh)
(415h) 100 0001 Q101: 0010 0010 (22h)
(416h) 100 0001 Q110: 0010 0010 (22h)
(417h) 100 0001 0111: ©O0QO0 0000 (00h)
(418n) 100 0001 1000: 0000 0000 (0Oh)

The next seven entries (419h through #41Fh) should be
filled with 00s.

Address bits A11 and Al12 should be prefixed onto bits
A10-80 above to select the character set that the
character will appear 1in. A11 and A2 have the
following meanings:

Atz A Char. Set Starting Location in ROM
0 0 #1 Oh

0 1 2 800h

1 0 #3 1000h

1 1 #d 1800h

Most user-designed characters will be placed 1in
character set 4; hence, the complete address of the
character "A" in the above example would be:

1 1100 0001 0000 (1C10Ch)
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I.

Character Set Medification

Assembly language programmers may prefer programming the
new characters as a series of DBs (defined bytes), which
may then be assembled as a .hex file, lozded intc memory
with Debug, and programmed into a PROM with the P
command. As an example, the character "A" might consist
of the following in a file called four.z80:

Four_A: db 08h,14h,22h,22h,3Eh,22h,22h,0
d» ©¢,0,0,0,0,0,0,0

This file sheuld also contain 127 other similar entries
for the other c¢haracters in the character set (totaling
2048 bytes). The file is assembled by the command:

asmb four hex

The file four.hex is then ready to be programmed at
address 1800h in the character PROM, either by using
Debug or by downlocading the file toc an external PROM
programmer.
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J. C~5 Connector Deseripticons

1)

Appendix J

11

C-5 CONNECTOR DESCRIPTIONS

KEYBOARD CONNECTOR (base port 30h)
(four-pin modular telephone connector)

pin function
1 Serial data to keyboard (RS-232)
2 +12V
- 3 Ground
Y Serial data from keyboard (R3-232)

SERIAL PORT CONNECTOR (base port 38h)
:. (DB=9 connector, labeled COMPUTER)
pin function
1 n/c
- 2 DCD (data carrier detect)
3 TxD (transmit data)
4 RxD (receive data)
5 GND (ground)
6 n/e
7 DTR (data terminal ready)
& 8 DSR (data set ready)
9 TST (pulled up to +12V)
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Appendix K
C-5 CABLE SPECIFICATIONS

Cromemeco cable model CBL-CS {part number 519-0161)
connects the C-5 terminal to a computer system. Figure
K-1 shows the wiring specifications for this cable.

To C=5 Terminal To External Syatem
{DB89) (DB25)
13 25
- —f
\O
P
MHML d € |
A
Pin Signal 1; 1‘4
Diraction
S e
RxD 4= — 3
smc%d.52——-—;Jﬂﬂ1-llu—;7
Hou::‘nng.:j_\.)

Figure K-1: CBL-CS CABLE SPECIFICATIONS
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L. Parts List

Appendix L
PARTS LIST
Integrated
Circuits
Cromemco
Designation Description Part No.
IC2 THLS36T 010-0108
Ics €10 I/0Q & Disk Support 011~0083
Sckt 40 Pin 017-00086
ICT T4LSTA 010-0055
IC8 TUO6 010-0028
IC9 8275 011-0068
IC10 Sekt 24 Pin 017-0005
Character Rom 02-0054-1
IC11 C10 Video Support 011-0096
. Sekt 40 Pin 017=0006
IC13 THLSO8 010-0064
ICtT TLLSETO 010-0260
“ICti8 C10 CPU & Mem Support 011-0095
Sckt 40 Pin 017-0006
IC19 THLSTH 010-0055
Ic20 7T4L332 010-0058
IC21 Sckt 28 Fin 017-00T71
CROS 502-00585
IC22 8257 011-0069
IC23 THLS373 0100102
Ic2y ZB0-A/3880P-44 011-0010
Sckt 40 Pin 017-0006
IC25 TULSO4 (NON TI) 010-0066
TH304 010-0123
Ic26 T4L300 010-0069
ICc28 TULS245 010-0120
IC30 THL31T3 C10-0119
IC31-34 TM3416P-2 011-0079
IC35 TULS157 010-0046
IC36 T4L814 010-0061
I1C37-38 76189/1489 010-0077
IC39-40 SYP6551A 011-0078
IC41 7T5188/1488 010-0076
IC42 75150 010-0211
ICiyy Ta4L3244 010-0100
IC45-48 TMS416P-2 011-0079
IC49 T4LS157 0100046
IC50 2966PC 010-0331
Ics1 7406 010-0028
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Parts List
Diodes/
Transistors
Cromemco
Designation Description Part No.
D2 TNHT33 5.1V 1% W 008-002¢%
QR8-10 2N3646 009=0000
Q11-12 2N3906 009-0002
Capacitors
Cromemco
Designation Description Part No.
ce-3 .047/50V 004-0081
cé LOHa7/50V 0040061
C8=9 LQ47/50V 004-0061
ct0 47 pf crdc ¢04-0005
C11 L0a7/50V COU4=0061
cz22 QAT /50V C04-0061
€25 47 pf erde 004-0005
c28 470 uf 10V elect 0o4-0103
C29=-37 LQUT/50V 008-0061
38 100 uf 15-3%6V o0u-0082
£39-41 LOHT7/50V 004-0061
Ccy2 75 pf crdc 004-0007
C43 our/50V 004-0061
C4u.-46 001 uf crde 004-0022
C47 .49 LOUT/50V 004-0081
C50-53 1 uf mono 004-0070
C54 47 uf 16V tant 004-0111
C55-59 LO87/50V 004=-0061
C60-63 1 uf mono 004-0070
Cé5 L047/5QV¥ 00400861
Resiators
Cromemco
Designation Description Fart No,
MOD #1 75 ohm 1/4 001-0006
R3 470 ohm 1/4 001=-0014
R6 2.2 kohm 1/4 001-0021
RB8-Q 10 kohm 1/% 001-0030
R10 100 ohm 1/4 0010007
R11 1 kohm 1/4 001-0018
R12 4.7 kohm 1/4 0010024
R13 1 kohm 1/4 001-0018

88




Cromemco C-5 Technical Reference Manual
L. Parts List

Resistors {(Continued)

Cromemco
Designation Description Part No.
R14§ 100 ohm 1/4 001-0007
R16 33 ohm 1/4 001-0071
R18 330 ohm 1/4 001=0012
R19-20 4.7 kohm 1/4 001-0024
Rz21 22 ohm 1/4 001-0001
R23 10 kohm 1/4 001-0030
R24 2.2 ¥ohm 1/4 0010021
R25 470 ohm 1/4 001-0014
R26 680 ohm 1/4 001=0016
R28 5.1 kohm 1/4 001-0025
R29 1 kohm 1/4 001-0018
R30 4.7 kohm 1/4 001=-0024
R31 10 kohm 1/4 001-0030
R32 47 kohm 1/4 001-0037
K33 100 ohm 1/4 001-0007
R34-35 4.7 kohm 1/4 001-0024
R36 47  ohm 1/8 001-0003
R37-38 10 kohm 1/4 001-003¢C
Reaistor
Networks
. Cromemco
Designation Description Part No.
RN7 R-R2 8P 5% - 003-0061
RN8 2.2 kohm TR 8P 003-0008
RN9 4.7 kohm 7R 8P 003-0009
RN10 4.7 kohm 9R 10P 003~-0014
RN12 10¢ ohm 4LR 8P 0030001
RN13 100 ohm 8R 18P 003-0020
RN14 2.2 kohm TR 8P 003-0008
RN15-16 10 Kohm 7R 8P 003-0025
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L. Parts List
Inductors

Cromemco
Designation Description Part No.
L4 10 uH 54 rad 007-0026
L5 100 uH 10% 007-0023
L6 22 uH 007-0000
L7 100 ul 10% 00T-0023
L8-9 10 uH 54 rad 007-0026
L10=15 22 uH 007-0000

Miscellaneous

Cromemco
Designation Description Part No.
J1 PC BD modular jack 017-0296
J3 DBS conn amp 207084-2 017-0337
J4 8 pin st hdr HLSS100-8 0t7=0338
J5 conh 10 pin st hdr 017-0255
Y1 crystal 13.028 mHz 026=0030
Y2 crystal 8 mHz 026=0001

C-10 PCB 020-0115
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Index

.. 24%~hour clock, 21, 39

Alarm, continuous, 45

Alpha Lock key, 9

Alphanumeric character set, 24, 59, 63
Arrow keys, 10, 30

Arrow Keys local/online, 31

ASCII character codes, T7

Audible click, 13

Automatic repeat, 14, 15

Back TAB, 32
Blinking video, 25, 63
Boldface character set, 24, 61, 63

connector descriptions, 83
disassembly, 48
funections, 27
C-5 modes of operation, 22
Cable specifications, B85
Cables, attaching, 3
.. Carriage return, 32
Change terminal mode, 44
Character set modification, 79
Character sets, 24, 35, 59, 63
CKBA function keys, 11
CKBA “eyboard, adjustment, 17
Y CKBA, audible click, 13
CKBA, automatic repeat, 14
CKBA, numeric keypad, 15
CKBC function keys, 12
CKBC keyboard, adjustment, 17
CKBC Shift Lock key, 10
® CKBC, =zudible click, 13
CKBC, automatic repeat, 14
CKBC, special points, 16
CKBC, turn off automatic repeat, 15
Clear screen, 35
Clear to end of line, 35
® Clear to end of screen, 35
Clock, 21, 39
Communication control escape codes, 659
Communication contrel functions, 40
Communication modes, 22
Communication settings, 7
& Computer cable, 5
. Connector descriptions, C-5, 83
Continuous alarm, 45
CONTROL characters, display of, 23, 43, 44
Control code functions, 70

® 99

Xy Kol
LU



Cromemeco C-5 Technieal Reference Manual
Index

Control key, 10

CONTROL-E, 43
CONTROL-SHIFT-/, 40
CONTROL-SHIFT-<, 19
CONTROL-8HIFT=>, 19
CONTROL-SHIFT-DOWNARROW, 19
CONTROL-SHIFT-F, 20 ®
CONTROL-SHIFT=-L, 23

CONTROL-SHIFT-LEFTARROW, 19

CONTROL-SHIFT-Q, 8

CONTROL-SBIFT-RIGHTARROW, 19

CONTROL-SHIFT-S, 20

CONTROL-SHIFT-UPARROW , 19 ®
CONTROL=-SHIFT-X, 20

CTOF diagnostic tests, 7

Cursor addressing, 32, 75

Curser character, read, 42

Curseor movement keys, 30

Cursor off, 30 ®
Cursor on, 30

Curscr pad local/online, 23, 31
Cursor pesition codes, 75
Cursor position, read, 42
Cursor teggle, 30

Cursor, second invisible, 32

DB-9 connector, 83

Delete character (on a line basis}, 28

Delete character (on a page basis), 238

Delete key, 10 ®
Delete line, 27

Delete video setting, 36

Deposit message, 39

Diagnostic tests, CTOF, 7

Disable function keys, 41

Disable keyboard, 41 ¢
Disable software handshaking, 40

Disassembly, C-5, 48

Display message, 39

Displaying CONTROL characters, 43, 44

Editing functions, 27

Enable function keys, U2

Enable keyboard, 41

Enable sc¢ftware handshaking, 4C
End of Line Clear command, 35
End of Screen Clear command, 35
ENQ character, 43

Enter Graphic Mode, 37

Enter Monitor Mode, 43

Enter video setting, 35
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Enter write control mode, 44
Erase screen, 35
ESCAPE ~, 32
ESCAPE *, 43
ESCAPE -, 20, 38
ESCAPE . 0, 40
ESCAPE . 1, 40
ESCAPE , 4, 31
ESCAPE . 5, 31
ESCAPE . 8, 41
ESCAPE , G, 42
ESCAPE , ;, 44
ESCAPE . ;, 44
ESCAPE . €, 36
ESCAPE . a, 45
ESCAPE . b, 45
ESCAPE . ¢, 45
ESCAPE ., d, 45
ESCAPE . E, 36
ESCAPE . e, L5
ESCAPE , F, 36
ESCAPE , £, U5
ESCAPE . G, 36
ESCAPE . g, 45
ESCAPE . h, 45
ESCAPE ., i, 45
ESCAPE . J, 28
ESCAPE . j, 45

ESCAPE . K, 42
ESCAPE , k, 45
ESCAPE . L, 29
ESCAPE . M, 38
ESCAPE . 0, 29
ESCAPE . P, 29
ESCAPE . Q, 45
ESCAPE . R, 45
ESCAPE . S, 33
ESCAPE . T, 34
ESCAPE , U, 33
ESCAPE . V, 34
ESCAPE , W, 34
ESCAPE . w, 39
ESCAPE , X, 31

ESCAPE , x, 39
ESCAPE . Y, 34
ESCAPE . y, 38
ESCAPE . z, 38
ESCAPE . *, &5

ESCAPE 1, 39
ESCAPE 2, 39
ESCAPE 6, U4l
ESCAPE 8, 45
ESCAPE 9, U45
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ESCAPE :, 43 -

ESCAPE ;, 39 )
ESCAPE <, 37
ESCAPE =, 38

ESCAPE >, 32
ESCAPE ?, 38
ESCAPE €, 29
ESCAPE 4, 31
ESCAPE a, 28
ESCAPE B, 31
ESCAPE b, 41
ESCAPE C, 31
ESCAPE ¢, 41
Escape codes, 68
ESCAPE D, 30
ESCAPE d, 25, 35
ESCAPE d €, 36
ESCAPE d B, 36
ESCAPE E, 35 Z
ESCAPE e, 26, 36
ESCAPE F, 32
ESCAPE G, 42
ESCAPE g, 37
ESCAPE H, 3¢
ESCAPE h, 37
ESCAPE J, 35
ESCAPE K, 35
Escape key, 11
ESCAPE L, 27
ESCAPE 1, 36
ESCAFE M, 27 -
ESCAPE m, 36

ESCAPE N, 43

ESCAPE P, 28, 43
ESCAPE Q, 28

ESCAPE q, 30

ESCAPE R, 24, 37
ESCAPE r, 30

ESCAPE S, 24, 37
ESCAPE SPACE, 21, 39
ESCAPE V, 40

E3CAPE Y, 32

ESCAPE Z, 30 -
ESCAPE \, 42

ESCAPE _, 42

ESCAPE *, 28

Exit Graphic Mode, 37
Exit Monitor Mode, 43

Fields, status line, 20
Function key enable/disable, 41
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Graphic mode, 24, 37

Graphies character set, 24, 60, 63
Graphics mode, 65

GS character, 33

Half-intensity videc, 2%, 63
Handshaking, software controlled, 40
Horizontal TAB, 32

Host computer system, 20

Host functions, 27

Initialization functions, 40

Insert character (on a line basis), 21, 28
Insert character {on a page basis), 21, 28
Insert Character OFF, 29

Insert line, 27

Insert mode, 21

Invisible second cursor, 32

Invisible second cursor, read character, 42

J1 keyboard connector, 83
J3 serial port connector, 83

Keyboard adjustment, 17

Kevboard catle, 3

Keyboard characteristics, modifying, 13
Keyboard codes, 71

Keyboard connector, &3

Keyboard control functions, 41

Keyboard enable/disable, 41

Keyboard layout, 9

Keytest mode, 21

Line feed, 31

Line Insert mode, 21, 28
Line lock, 37

Line unlock, 38

Line unlock, all lines, 38
Line voltage, changing, 47
Local mode, 21, 22
Local/Online command, 22
Local/Online modes, 21, 22
Lock line, 37

Lock screen, 37

Locking functions, 37
Lower case, 63

103



Cromemco C-5 Technical Reference Manual
Index

Menu of communication settings, 7

Message deposit, 39

Message display, 39

Message line, 22

Message removal, 39

Miscellaneous character set, 62, 63 @
Miscellaneous functions, 45

Mcde control functions, 43

Moniter meode, 21, 23, 43

Nenprinting characters, 23 ®
Normal video, 25, 63
Numeric keypad, 15

Online mode, 21, 22, 27

Page Insert mcde, 21, 28

Read character at invisible second cursor, 42
Read cursor character, 42

Read cursor position, 42

Read terminal ID, 43

Remove message, 39

Reset, 40
RETURN character, 32
Reverse video, 25, 63 .

Screen control functions, 33

Sereen erasure, 35

Sereen lock, 35, 37

Screen messages, 39 o
Screen unloeck, 37

Second cursor, 32

Second cursor, read character, 42
Self-test, C-5, 7

Serial port connector, 83

Set arrow keys local/online, 31

Set Clock command, 39

Set cursor pad local/online, 31
Shift key, 9

S0 mode, 24

Software handshaking, 40

Software handshaking, disable, 40
Software handshaking, enable, 40
Standard character set, 24, 59, 63
Start/stop transmission protocol, 41
Status line, 20, 38
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. Structured Basic programming example, 57
- STX character, 42, 43

TAB character, 32

TAB stops, 32

TAB, reverse, 32

Technical Math character set, 24, 62, 63
Terminal ID, read, 43

Terminal inquiry functions, 42

Terminal modes, selecting, 44
Transmission start/stop, 41

ip

Underlined video, 25, 63
Unlock line, 38
Upper case, 63

Video adjustments, C-5, 48
Video attribute selection, 63
Videco attributes, 24, 35

Wraparound, 28, 29
-. Write Control mode, 44

Xwon/X~of{ protocol, 41
X¥-Y cursor addressing, 32

()

Z80 programming example, 58
Zenith Z-29 terminal mode, 44
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LIMITED WARRANTY

Cromemea, Inc. {""Cromamca ™) warrants this product against defects in material and workmanship ta the originai purchaser for ninety {30 days fram
the date of purchase, subject to the following terms and conditions.

What |s Coversd By This Warranty;

Quring 1he ninety (90} day warranty period Cromemco will, at its option, repair or replace this Cromernco product or repair or replace with new or used
parts any parts or components, manufactured by Cromemcs, which prove to be defective. provided the product is relurned to your Dealer as set
forth below,

How To Obtain Warranty Service:

You shouid immediately natify IN WRITING your Dealer or Cromemco of groblems encountered during the warranty peried in order to obtain warranty
service; first obtain a return authgrization number by contacting the Oealer from whom you purchased the product. Then attach to the product:

1. Your name, address. and telephone number,
2. the return authorization number,

3. a description of the problem, and

4. proof of the date of retail purchase.

Ship or otherwise return the product, transportation and insurance costs prepaid. to your Dealer. If you are unable to receive warranty regair fromi the
Dealer from whom you purchased the product. you should contact Cromemca Customer Suppert at; Cromemgo, Inc., 280 Bernardo Ave., Mouniain
View, Ca, 94043,

What 1s Not Covered By This Warranty:

- Cromemco does not warrant any preducts, components, ar parts not manufaciured by Cromemco,

This warranty does not apply if the product has been damaged by accident, abuse, misuse, modification, or misapplication; by damage during
shipment: or by improper service. This product is not warranted to operate satisfactorily with peripherals or progucts not manufactured by Cromemco.
Transportation and insurance charges incurred in transporting the product te and from your Dealer or Cromemco are not covered by this Warranty.

Exclusion of Liability, Damages. and Other Warranties:

-THIS WARRANTY 1S IN LIEU OF ALL OTHER WARRANTIES, WHETHER ORAL OR WRITTEN, EXPRESS OR IMPLIED. ANY IMPLIED WARRANTIES.

INCLUDING IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FCR A PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO NINETY
(80) DAYS FROM THE QATE OF PURCHASE OF THIS PRODUCT. {F THIS PRODUCT IS NOT N GOOD WORKING ORDER AS WARRANTED ABOVE. YOUR
SOLE REMEDY SHALL BE REPAIR OR REPLACEMENT AS PROVIDED ABOVE. CROMEMCO SHALL NOT BE LIABLE FOR INCIDENTAL AND/OR
CONSEQUENTIAL DAMAGES FOR THE BREACH OF ANY EXPRESS OR IMPLIED WARRANTY, INCLUDING DAMAGE TO PROPERTY AND. TO THE
EXTENT PERMITTED BY LAW, DAMAGES FOR PERSONAL INJURY. EVEN IF CROMEMCO HAS BEEN ADVISED OF THE POSSIBILITY QF SUCH
DAMAGES. THE AGENTS, DEALERS, AND EMPLOYEES OF CROMEMCO ARE NOT AUTHORIZED TO MAKE MODIFICATIONS TO THIS WARRANTY, OR
ADDITIONAL WARRANTIES BINDING ON CROMEMCO ABCUT OR FOR PRODUCTS SOLD OR LICENSED BY CROMEMCGC. ACCORDINGLY. ADDITIONAL
STATEMENTS WHETHER ORAL QR WRITTEN EXCEPT SIGNED WRITTEN STATEMENTS FROM AN OFFICER OF CROMEMCO DO NOT CONSTITUTE
WARRANTIES AND SHOULD NOT BE RELIED UPON. SOFTWARE. TECHNICAL INFORMATION. AND FIRMWARE ARE LICENSED ONLY BY A SEPARATE
AGREEMENT ON AN "*AS 18" BASIS,

Limitatien on Statute of Limitation and Transferability:

This warranty and the statute of limitations shall run concurrently with any acceptance period. This warranty is not fransferable. Ne suit. litigation . or
action shall be brought based on the alleged breach of this warranty or implied warranties more than one year after the date of purchase in those
jurisdictions allowing such a limitation. otherwise no such action shall be brought more than one vear after the expiration of this warranty.

Other important Provisions:

Some states do not allow the exclusion or limitation of incidental or consequential damages or limitations on how long an imglied warranty lasts. so e
above limitation or exclusion may not apply fo you. This warranty shall not be applicable to the extent that any provision of this warranty is pronibited by
any federal, state, or municipal law which cannot be preempted This warranty gives you specific lagal rights, and vou may also have otner rights which
vary from state to state.
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