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16-1
16. MANUAL FUR HEATHKIT TERMINAL (H-19A)

61 SPECIFICATIONS

CRT v LA s B o s L, oL, e ol rT 12" diagonal.

DisplayiEormats. Jet st L0 il o el S il ol 25 lines of 80 characters.

DIy SI20 15 <buwhins Sosviiling et ms ok wbtas 4 bv.d 6.5" high x 8.5" wide.

CharaCterrSize o5k v.li Uy al iue b INE 28 00 SHE 0.2" high x 0.1" wide (approximate).

CharacterSetil ... oo b o AL SR B IR L T8 o LS 128 characters (95 ASCII and 33 graphic).
Character TYPe s . ..o sunn abns vsas sves st 5 x 7 dot matrix (upper case), 5 X 9 dot matrix (lower

case with decenders).

K GVITT AT mmsw e s Vo | s ] 84 keys (60 alphanumeric, 12 function/control) plus a
12-key numeric pad.

CUTSOT : « sooms o 5 3 #ni0 WG K480 swate's 856, 8 8938 5 & Blinking, nondestructive, underline, block, or dis-
abled (DIP switch selectable).

Cursor Controls ..................coovunnn. Up, down, left, right, home, CR, LF, back space, and
tab.

Cursor Addressing ..............c.ccvuvunn. Relative and direct.

TAD: 1+ posmrs sricapson s o S50 5,808 bR b o Standard 8-column tab.

RelBBIRAIE 010l s wmcinh Sanainbmn sobimse +nme e 60 Hz at 60 Hz line frequency.
50 Hz at 50 Hz line frequency.

Edit Funetons .. . iz sews Sniss onn baeh wavs s b Insert and delete character or line.

Erase Functions .. & av0d i S euiive. Erase page, erase to end of line, erase to end of page,

erase to beginning of line, erase to beginning of page,
and erase line.

SEOU vismsinn i 50s femas s niis Exis i s Auto or line/page freeze.

BOHE A REERIIN | . o winiee eniie siais s ssaks assios Audible alarm on receipt of ASCII BEL.

Vi B0 St ettt en su e Normal and reverse, by character.

INLOXEACE. cyovediahas wiosivasvme & siacs) SN Simisis S EIA RS-232C at 110 to 9600 baud.
Communications Mode ..................... ~ Full or half duplex.

PArity L s AL T S 8 L W e e A e ey Even, odd, stick, or none.

Operating Temperature ..................... 0-40° C ambient.

Power Requirements .............ccovveunennn 115 VAC (110-130 VAC), 50/60 Hz, 45 watts.

230 VAC (220-260 VAC), 50/60 Hz, 45 watts.

DI enSiONS o o vie ¢ it bl it v 13" high x 17" wide x 20" deep.
(33 x 43.2 x 50.8 cm.)

WEIBHE, . & ..o s isan v s i 595 N Suis ood 35.2 lbs. (15.8 kg).
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16.2

16-2

NORMAL MODES AND KEYS
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ALPHABETIC KEYS

The Terminal has the standard 26 letters of the al-
phabet. These keys can transmit either lower-case or
upper-case codes as well as display them on the
screen. You can hold either SHIFT key down or you

can push the CAPS LOCK key to obtain upper-case
letters.

NONALPHABETIC KEYS

The nonalphabetic keys are those with double mark-
ings. These include the numbers 0 through 9, punctu-
ation marks, and special characters. The lower mark-
ing is generated when both of the SHIFT keys are
released, while the upper marking is generated when
either or both SHIFT keys are held down. The CAPS
LOCK key will not shift these keys.

MISCELLANEOUS

The characteristics in the following description apply
only to the Terminal’s internal handling of the listed
codes, which can be overriden by software.

RETURN — Moves the cursor to the first character
position of the line that it is currently in. If the cursor
is already at the first character position, it remains
there. RETURN is a nondisplayable character.

LINE FEED — Moves the cursor down one line. LINE
FEED is a nondisplayable character. If the cursor is at
the bottom line, a LINE FEED causes it to remain
there, but all of the data on the screen moves up one
line. Data on the top line is lost as it is shifted up and
off the screen.

SPACE BAR — Causes the cursor to move one charac-
ter position to the right. A Space is a nondisplayable
character. If you type the Space Bar when the cursor is
positioned below a displayed character, the character
is replaced by a space and the cursor moves one
character position to the right. If you type the Space
Bar when the cursor is at the right end of a line, the
cursor will remain there since neither a carriage re-
turn nor a line feed is generated.

BACK SPACE — Moves the cursor one space to the
left. If the cursor is at the start (left end) of a line, it will
not move when you type a BACK SPACE. Heath
software uses this key to delete last input character.

DELETE — Transmits the ASCII code 177Q (7FH). It
is a nondisplayable character.

TAB — Software controlled to move the cursor to the
next tab stop (eight character spaces) to the right. The
tab stops are fixed at 9, 17, 25, 33, 41, 49, 57, 65, and
73. If the cursor is at character position 73 through 79,
it will only move one character position to the right
each time you type the TAB key. If the cursor is at
character position 80, it will not move when you type
the TAB key (unless the wrap-around feature has been
selected).

ESC (Escape) — A nondisplayable character that
transmits the ASCII code 033Q (1BH). This key is
used in combination with other keys to enter and exit
special modes. See “‘Special Keys and Modes" on
page 16-4.
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REPEAT — When you hold this key in, along with
another key, it will repeat the function of the other key
as long as both keys are held down. The repeat rate is
approximately 15-characters per second. However, if
the baud rate that has been selected is less than the
repeat rate, the repeat function will operate at the
slower rate.

SHIFT — When you use this key in conjuction with
another key, the character printed on the upper por-
tion of that key will be displayed. When you use the
SHIFT keys in conjunction with the alphabetic keys,
the upper-case character is displayed.

CAPS LOCK — When this latching key is down, the
Terminal will transmit the ASCII code for, and dis-
play, upper-case (capital) alphabetic letters. It does
not shift the keys with the double markings.

OFF LINE — When this latching key is down, the
Terminal is inhibited from transmitting or receiving
data. However, any displayable characters that you
type on the keyboard will appear on the screen and
any control codes that the Terminal can process will
be processed.

BREAK — When you press this key, it generates a
continuous “‘space level” at the serial RS-232 output

of the Terminal. It is generally used to tell the com-
puter that you wish to interrupt execution.

SCROLL — When this is used with Heath software, in
the Hold Screen Mode, you can type the SCROLL key
to instruct the Terminal to display another line of
information onto the screen. You can type SHIFT
SCROLL to display another 24 lines of information
onto the screen.

16-3

LB 1204

CONTROL KEY

The CTRL key is held down in conjuction with other
keys to send the 32 ASCII control codes to the
computer. Refer to the “"ASCIl Characters™ chart on
page 16-11 of this Manual for a listing of the

ontrol keys. These are non-displayable characters.

“The Terminal responds to only seven of the control

characters from the keyboard or from the serial input
port. These seven characters are:

1. Bell (BEL or CTRL G) — Causes the Terminal to
sound an audible tone through an internal
speaker.

2. Back Space (BS or CTRL H) — Duplicates the
BACK SPACE key.

2. Horizontal Tab (HT or CTRL I) — Duplicates the
TAB key.

/. Line Feed (LF or CTRL J) — Duplicates the LINE
FEED key.

<, Carriage Return (CR or CTRL M) — Duplicates
the RETURN key.

. Escape (ESC or €TRL [) — Duplicates the ESC
key.

7. (CTRL X) — Cancels the current escape se-
quence.

T

Female Male
P GND 1 1 |Protective Ground
S OuUT 2 +( 2 |RS-232C Senal Output
SIN 3 = 3 |RS-232C Senal Input
RTS 4 » 4 |Request to Send output
CTS 5 |- 5 |Clear To Send input
DSR I 6 |Data Set Ready
S GND 7 [— 7 |Signal Ground
DTR 20 20 | Data Terminal Read
y B-25P kont
Wik D P kontakt

Terminal H-19A Dator
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16.3 SPECIAL MODES AND KEYS

CURSOR FUNCTIONS

Cursor Home — ESC H — [ Shift 5 (HOME) of keypad )
Moves the cursor to the first character position on the first line (home).

Cursor Forward — ESC C — [ Shift 6 (—) of keypad]
Moves the cursor one character position to the right. If the cursor is at the end of the line.
it will remain there.

Cursor Backward — ESC D — [ Shift 4 («) of keypad]
Moves the cursor one character position to the left (backspaces). If the cursor is at the start
(left end) of a line, it will remain there.

Cursor Down — ESC B — [ Shift 2 ( 4) of keypad ]
Moves the cursor down one line. If the cursor is at the bottom line, it will remain there:

however, a scroll will not occur.

Cursor Up — ESC A — [ Shift 8 (*) of keypad]
Moves the cursor up one line. If the cursor is at the top line, it will remain there; however,
a scroll will not occur. ¢ Esc T < 16-5

Direct Cursor Addressing — ESCY — Allows the computer to control the position of the
cursor on the screen by entering the escape code, the ASCII character which represents
the line number, and the ASCII character which represents the column number.

The first line and the left column are both 32 (decimal) and increase from there. The
number 32 (decimal) is used because it is the smallest value of the printing characters.
All values less than 32 (decimal) are control codes, which can interfere with operating
sequences of some computers.

Since the lines are numbered from 1 to 24 (from top to bottom) and the columns from 1 to

80 (from left toright), you mustadd the proper line and column numbers to 31 (decimal).
Therfconvert these decimal numbers to their equivalent ASCII characters anﬁnter them

in the following order:

ESCY line # SASCII character) column # (ASCII character)
>

Y- tongel. - LOTH,,

For example, to place the cursor at line 20, column 40, you will first have to add 31
(decimal) to the line number to find the value of the line #.

31 + 20 = 51

Then use the *ASCII Characters' chart ( on page 16=11 )to find the ASCII character
that corresponds to 51 (decimal). In this case, it is the number 3. Next,add 31 (decimal) to
the column number to find the actual value of the column #.

31 + 40 =71

Again, use the ASCII chart to find the ASCII character that corresponds to 71 (decimal)
which is the symbol G.

Todemonstrate this example, make sure the OFF LINE key is down. Then type ESCY 3G.
The cursor should move to line 20, column 40.

If you specify a line # that does not exist on the screen, the cursor will remain in the line
it is presently in. If you specify a column # that does not exist on the screen, the cursor
will move to the right-most column.
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Cursor Position Report — ESC n— Reports the position of the cursor in the form of
ESC Y line# column#.

Save Cursor Position — ESC j— The present cursor position is saved so the cursor can be
returned there later on the ‘‘Set to previously saved position” command.

Set to Previously Saved Position — ESC k— Returns the cursor to the position where it
was when it received the ‘“Save cursor position’ command.

Reverse Index —ESC I-— This is areverse line feed. It causes the cursor to move upward
one line. If the cursor is at the top line it will remain there. However, any text on the
screen will be scrolled downward one line. ¢t = %-4

_
e
)
()

T

ERASING AND EDITING

YO Sk e e e e

Clear Display (SHIFT ERASE) — ESC E — Erases all the information on the screen. The
screen is filled with spaces and the cursor is placed in the home position.

Erase Beginning of Display — ESC b — Erases the display from the start of the screen to
the cursor position, and includes the cursor position.

Erase to End of Page (ERASE Key) — ESC ]— Erases all the information from the cursor
(including the cursor position) to the end of the page.

Erase Entire Line — ESC | — Erases the entire line, including the cursor position.

Erase Beginning of Line — ESC 0 — Erases from the beginning of the line to the cursor
position, and includes the cursor position.

Erase to End of Line — ESCK — Erases from the cursor (including the cursor position) to
the end of the line.

Insert Line — ESG L— [ Shift 1 (IL) of keypad]
Inserts a new blank line by moving the line that the cursor is on, and all following lines,
down one line. Then the cursor is moved to the beginning of the blank line.

Delete Line — ESC'M — [ Shift 3 (DL) of keypad]
Deletes the contents of the line that the cursor is on, places the cursor at the beginning of
the line. moves all the following lines up one line, and adds a blank line at line 24.

Delete Character — ESC'N— [ Shift 9 (DC) of keypad]
Deletes the character at the cursor position and shifts any existing text that is to the right
of the cursor, and on the same line, one character position to the left

Enter Insert Character Mode — ESC@ — [ shift 7 (IC) of keypad])

Lets you insert characters or words into text already displayed on the screen. The first
time you type IC, the Terminal enters the Insert Character Mode. You can then use the
‘cursor controls to place the cursor at the point where you want to insert characters. As
you type in the desired characters, any existing text directly above and to the right of the
cursor is shifted to the right. This feature lets you add letters or words to existing text
without having to re-type the whole text. When you finish inserting characters, type IC
again to exit the Insert Character Mode. The Terminal transmits an ESC@ to enter, and an
ESC O to exit the Insert Character Mode. S e

Exit Insert Character Mode — ESC O — Exits the Insert Character Mode. See "Enter
Insert Character Mode™ above.

16-5
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CONFIGURATION

Reset to Power-Up Configuration — ESC z — Nullifies all previously set escape modes
and returns to the power-up configuration.

|
I ws Ll Ay

(NOTE: If characters are sent to the Terminal during this ‘‘reset” time, several characters
may be lost while the Terminal is resetting. If a basic program, for example, calls for an
ESC z to be printed, be sure the computer delays and does not immediately send other
characters to the Terminals.

Set Mode — ESC x — Certain operating modes can be enabled and disabled from the
keyboard. To enable the functions, type ESC x followed by the appropriate number given
below:

1 = Enable 25th line. The 25th line is available as a line that is totally separate
from the normally-used 24 lines. You might use this line, for example, to
identify the user functions keys with labels which correspond to the function
that your computer provides when it receives these function key escape
codes. Or you might use it to display information concerning the status of
your computer while a program is running.

The only way to place the cursor on the 25th line is to enable the 25th line and
then use ‘‘Cursor Addressing.” Once on the 25th line, the terminal acts like a
1-line terminal (‘‘erase in display’’ commands only operate on the 25th line)
until you use cursor addressing to place the cursor on one of the other 24 lines
‘of the Terminal. This is a good place to use the “*Save Cursor Position” and the
*‘Set Cursor To Previously Saved Position’ routines. With these routines, the
| current cursor position can be saved, your routine can address the 25th line,
|| write information on the 25th line, and return to the “‘remembered’’ cursor
|| location without your program having to remember that location. “‘Demon-

2 = No key click. This function turns off the key click.

3 = Hold screen mode. See “Enter Hold Screen Mode" for a description of this
function. © 6-¥.p!

4 = Block cursor. Produces a cursor that fills the entire character position.

5 = Cursor off. Turns off the cursor so there is no cursor at all.

6 = Keypad shifted. See “Enter Keypad Shifted Mode" for a description of this
function. = 16-2¢gc !

7 = Alternate keypad mode. See ‘'Enter Alternate Keypad Mode'' for a description
of this function. slo-Fcp !

8 = Auto line feed on receipt of CR. A line feed is automatically performed (in
addition to a CARRIAGE RETURN) when a CARRIAGE RETURN is received.

9= Auto CR on receipt of line feed. A CARRIAGE RETURN is automatically
performed (in addition to a line feed) when a line feed is received.

Example: If you want to turn off the cursor, press OFF LINE and type ESC x 5.

These functions default back to their initial states (as set by switches S401 and S402 on
the terminal logic circuit board) when the Terminal is reset (RESET and right-hand
SHIFT keys) or when you turn the Terminal off and then back on again. You can alsoreset
these functions using the Reset Mode escape codes (ESC y). See below. <= 16-7
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Reset Mode — ESC y — Resets the ‘‘Set Mode'’ functions to their initial states. Toreset a
function, type ESC y followed by the appropriate number given below.

Disable 25th line

Enable key click

Exit hold screen mode
Underscore cursor

Cursor on

Keypad unshifted

Exit alternate keypad mode
No auto line feed

No auto CR

OO N U D WN -
| T | [ | A | I |

See "'Set Modes’' above.

Modify The Baud Rate — ESC r — Initially, the baud rate is set by the switches on the

terminal logic circuit board. However, you can change the baud rate from the keyboard.
To do this, type ESC r followed by the appropriate letter given below:

A=110 G=2000
B=150 H=2400
C=300 1=3600
D=600 J=4800
E=1200 K=7200
F=1800 L=9600

M=19200* *Not presently supported (may drop characters).

Example: If the baud rate switches on the terminal logic circuit board are set to 4800 baud
and you want to communicate with the computer at 9600 baud, just type ESCr L.

The baud rate reverts back to the baud rate set by the switches on the circuit board when
vou RESET the Terminal (RESET and right-hand SHIFT keys) or when you turn the

Terminal off and then back on.

MODES OF OPERATION

Enter Hold Screen Mode — ESC [ — The Hold Screen Mode allows you to control when
new information is printed on the screen. This is especially useful when you are reading
lists or looking for a particular part of a program. Push the OFF LINE key to its down
position and then type ESC [ to enter the Hold Screen Mode. Then, after you release the
OFF LINE key. each time you type the SCROLL key a new line of text will appear on the
bottom line and the top line of text will scroll up and off the screen. If you type SHIFT
SCROLL, a whole new page (24 lines) of text will be scrolled onto the screen. Press the
OFF LINE key to its down position and type ESC \ to exit the Hold Screen Mode.
Remember: in this mode, when the cursor is at the start of a line of text, the Terminal is
probably waiting for a scroll command.

This mode requires that the host computer respond to XON and XOFF.

Exit Hold Screen Mode — ESC \ — Exits the Hold Screen Mode. See ‘“‘Enter Hold
Screen Mode' above.
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Enter Reverse Video Mode — ESC p — The characters displayed on the screen can also
be displayed in reverse video, a black character on a white background. Type ESC p to
enter the Reverse Video Mode, and ESC q to exit the Reverse Video Mode.

Exit Reverse Video Mode — ESC q — Exits the Reverse Video Mode. See ''Enter Reverse
Video Mode’" above.

Enter Graphics Mode — ESC F — The graphics mode lets vou display 33 special
symbols. Refer to the "Graphic Mode Symbols' in the 'Appendix' of this Manual. Type
ESCF to enter the Graphics Mode. Then type any of the 26 lower-case keys or the seven
other symbol keys that correspond to the graphic symbols. Type ESC G to exit the

Graphics Mode. You can place the Terminal in the Reverse Video Mode while it is in the
Graphics Mode to increase the number of graphic symbols.

Exit Graphics Mode — ESC G — Exits the Graphics Mode. See "Enter Graphics Mode"

above.

Enter Kevpad Shifted Mode — ESC t — The shifted functions that the keypad transmits
normally require you to press and hold the SHIFT key when vou type one of the keys.
You can type ESC t to enter the Shift Keypad Mode so that you do not need to hold the
SHIFT key to obtain the shifted functions. However, if vou place the Terminal in the
Shifted Keypad Mode and you need to use the unshifted functions (numbers), you will
have to press and hold the SHIFT key to obtain them. Type ESC u to exit the Shifted
Keypad Mode.

Exit Kevpad Shifted Mode — ESC u — Exits the Kevpad Shifted Mode. See “'Enter
Keypad Shifted Mode'" above. '

Enter Alternate Keypad Mode — ESC = — The codes sent to the computer from the
Terminal Keypad normally include the'iumbers, period, ENTER, and (when shifted)
some Epecial cursor movement and editing functions. You can change these keypad
codes using the Alternate Keypad Mode to transmit specific escape codes that your
computer may respond to. se s lb-10!

Type ESC = to enter and ESC > to exit the Alternate Keypad Mode.

The following chart listé the escape codes sent by the Terminal in the Alternate Keypad
Mode.

KEY HEATH ANSI
ESCAPE ESCAPE
CODE CODE
0 ESC?p ESCO p
1 ESC 7 q ESCOgq
2 ESC?r ESCOr
3 ESC ?s ESCO s
4 ESC 7t ESCOt
5 ESC ?u ESCOu
6 ESC ?v ESCOv
7 ESC 7w ESCO w
8 ESC ? x ESC O x
9 ESC ?y ESCOy
o ESC?n ESCOn
ENTER ESC ™M ESCOM

Exit Alternate Keypad Mode — ESC > — Exits the Alternate Keypad Mode. See “‘Enter
Alternate Keypad Mode'' above.

16-8
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ADDITIONAL FUNCTIONS

SO e

Keyboard Disabled — ESC } — Inhibits the output of the keyboard.

Keyboard Enabled — ESC { — A computer-sent code that enables the keyboard after it
was inhibited by a “Keyboard Disabled” command.

Wrap Around at End of Line — ESC v — 81st character on a line is automatically placed
in the first character position on the next line. The page scrolls up if necessary

Discard at End of Line — ESC w — After the 80th character in a line, the characters
overprint. Therefore, only the last character received will be displayed in position 80.

Identify as VT52® (ESC / K) — ESC Z — The Terminal responds to interrogation with
ESG+/-K to indicate that it can perform as a VT52.

Transmit 25th Line — ESC ]

Transmit Page — ESC #

The transmit functions (Transmit 25th Line and Transmit Page) are the same except for
the source of the data transmitted. Your com utergéy have a special routine (which is
required for this function to work) so-i accept the transmitted codes.

Basically (assuming that the mode has not changed), the data is transmitted the same as it
appears on the CRT. This includes all 1920 characters (24 lines of 80 characters), or the 80
characters of the 25th line. However, it is possible that the actual number of characters
transmitted will be more than 1920. If graphic characters, reverse video characters, or
both are encountered, the proper escape sequence for entering the respective modes will
be transmitted. When one or both of these parameters no longer apply, the appropriate

escape sequence will then be sent to exit the mode.

The escape sequence which is sent is determined by whether the Terminal is in the Heath
mode or the ANSI mode. The sequence will be the same as that which was sent to the
Terminal (or entered from the keyboard) to cause the Terminal to enter and/or exit the
reverse video and graphic character modes.

Following the transmission of the last character, a CARRIAGE RETURN is sent and the
bell will sound.

If a transmit page is executed (ESC #), only lines 1 through 24 are transmitted. If you
want to transmit the 25th line, you must ask for that specifically (ESC ]). This operates
the same as the transmit page except that only the 80 characters of the 25th line (and any
necessary escape sequences) are transmitted and followed by a CARRIAGE RETURN. In
the event that the 25th line is not enabled, only a CARRIAGE RETURN will be transmit-
ted.

Special Function Keys

The eight special function keys S BIUEIREE  and Gray) on the top row of the
keyboard i - . You can define the

meanings of each of these keys to suit your particular application (your software program
must recognize the particular escape codes associated with the keys). See the “Appen-
dix.™
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SUMMARY OF KEYPAD FUNCTIONS

The keypad can operate in any one of four modes: normal unshifted, normal shifted,
alternate unshifted, and alternate shifted. Then, within each of these modes, you can use
the SHIFT key shifted or unshifted. (See “Enter Keypad Shifted Mode”” and ‘'Enter
Alternate Keypad Mode.”)

Normal Unshifted — This is the normal operating mode.

Example: TYPE TERMINAL

TRANSMITS
3 3
SHIFT 3 DL (Delete Line)

Normal Shifted — ESC t to enter; ESC u to exit — The normal functions are inverted.

Example: TYPE TERMINAL

TRANSMITS
3 DL (Delete Line)
SHIFT 3 3

Alternate Unshifted — ESC = to enter; ESC > to exit — This is the normal alternate
mode.

Example: TYPE TERMINAL

TRANSMITS
3 ESC ? s (Heath escape code)
SHIFT 3 DL (Delete Line)

Alternate Shifted — ESC t ESC = to enter; ESC u ESC > to exit — The normal alternate
functions are now inverted.

Example: TYPE TERMINAL
TRANSMITS

3 DL (Delete Line)

SHIFT 3 ESC ? s (Heath escape code)
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ASCII CHARACTERS

16-11

The characters in the shaded areas are not processed by the Terminal.

DECIMAL HEX CHARACTERS CONTROL

CODE CODE KEYS

0 0 NUL @

1 1 SOH A

2 2 STX B

3 3 ETX C

4 4 EOT D

5 5 ENQ E

8 B ACK ¥

7 7 BEL G

8 8 BS H

9 9 HT I

10 A LF J
ﬂ 11 B vT K

12 C FF L

13 D CR M

14 E SO N

15 F SI (0]

16 10 DLE P

17 11 DC1 Q

18 12 DC2 R

19 13 DC3 S

20 14 DC4 T

21 15 NAK U

22 16 SYN v

23 17 " ETB w

24 18 CAN X
a 25 19 EM Y

26 1A SUB z

27 1B ESC [
j 28 1C FS \
i 29 1D GS ]
i 30 1E RS :
H 31 1F uUs -
32 20 SP

33 21 !

34 22 "

35 23 #

36 24 $

37 25 %

38 26 &

39 27 f

40 28 (

41 29 )

42 2A .

43 2B +

44 2C .

45 2D -

46 2E )

47 2F /

DESCRIPTION

Null, tape feed.

Start of heading.

Start of text.

End of text.

End of transmission.

Enquiry; also WRU.

Acknowledge; also RU.

Rings the bell.

Backspace; also FEB, format effector backspace.
Horizontal tab.

Line feed: advances cursor to next line.
Vertical tab (VTAB).

Form feed to top of next page.

Carriage return to beginning of line.

Shift out.

Shift in.

Data line escape.

Device control 1: turns transmitter on (XON).
Device control 2.

Device control 3: turns transmitter off (XOFF).
Device control 4.

Negative acknowledge: also ERR (error).
Synchronous idle (SYNC).

End of transmission block.

Cancel (CANCL). Cancels current escape sequence.
End of medium.

Substitute.

Escape.

File separatar.

Group separator.

Record separatar.

Unit separator.

Space.

Exclamation point.
Quotation mark.
Number sign.

Dollar sign.

Percent sign.
Ampersand.

Acute accent or apostrophe.
Open parenthesis.
Close parenthesis.
Asterisk.

Plus sign.

Comma.

Hyphen or minus sign.
Period.

Slash.
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DECIMAL HEX CHARACTERS DESCRIPTION
CODE CODE

48 30 0 Number 0.
49 31 1 Number 1.
50 32 2 Number 2.
51 33 3 Number 3.
52 34 4 Number 4.
53 35 5 Number 5.
54 36 6 Number 6.
55 37 7 Number 7.
56 38 8 Number 8.
57 39 9 Number 9.
58 3A : Colon.
59 3B : Semicolon.
60 3C < Less than.
61 3D = Equal sign.
62 3E > Greater than.
63 3F ? Question mark.
64 40 @ At sign.
65 41 A Letter A.
66 42 B Letter B.
67 43 C Letter C.
68 44 D Letter D.
69 45 E Letter E.
70 46 F Letter F.
71 47 G Letter G.
72 48 H Letter H.
73 49 1 Letter I.
74 4A J Letter J.
75 4B K Letter K.
76 4C L Letter L.
77 4D M Letter M.
78 4E N Letter N.
79 4F (8] Letter O.
80 50 P Letter P.
81 51 Q Letter Q.
82 52 R Letter R.
83 53 S Letter S.
84 54 T Letter T.
85 55 U Letter U.
86 56 \V/ Letter V.
87 57 w Letter W.
88 58 X . Letter X.
89 59 Y Letter Y.
90 5A Z Letter Z.
91 5B [ Open brackets.
92 5C \ Reverse slash.
93 5D ] Close brackets.
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DECIMAL HEX CHARACTERS DESCRIPTION GRAPHIC
CODE CODE SYMBOLS
94 5E () ' Up arrow/caret. E
95 5F _ Underscore. E
96 60 ‘ Grave accent. N1
97 61 a Letter a. 1
98 62 b Letter b. i
99 63 c Letter c. |
100 64 d Letter d. B
101 65 e Letter e. i3
102 66 f Letter f. T
103 67 8 Letter g. |
104 68 h Letter h. L]
105 69 i Letter i. ]
106 6A j Letter j. If
107 6B k Letter k. B
108 6C 1 Letter 1. i
109 6D m Letter m. i
110 6E n Letter n. :
111 6F o Letter o. -Jl
112 70 P Letter p. |
113 71 q Letter q. _
114 72 T Letter r. &8
115 73 s Letter s. =
116 74 t Letter t.
117 75 u Letter u. Ei
118 76 v Letter v. :
119 77 w ' Letter w. !
120 78 X . Letter x. ::
121 79 y Letter y. i_
122 7A z Letter z. |
123 7B { Left brace.
124 7C i Vertical bar (broken). 3
125 7D } Right brace. i
126 7E = Tilde. ¥

127 7F DEL Delete (rubout).
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KEY KEY
(OCTAL) SYMBOL (OCTAL) SYMBOL (OCTAL) SYMBOL
| DECIMAL ) [ DECIMAL ) [DECIMAL )
o L 3% S
KX XX | m
(136) KRKXKX | (155) 2
[94) el [109] ETEE
XXX H RS
H »nrx
: CRARN
' AxHR
I REXKRERKK ! RS
1333383 M TR
EEKKKK . IRERT]
: KRXKEK | SR
- : KKK | L RXOKK X n DKk
(;:;) t::: PRERRE (156) :
N -+ | (110
X,
i L
*% H RN,
*¥ ! KR
*% ' KE% x|
'3 : 23T
:: ' (o] AR K
(140) . ; (157)
(96) % !
R : [111)
* % :
X%
: TRE RN LY RY
' TERARS S
KRR AL KRS
a ! ' p LERR R R RN
(141) I AEES AN K (160) PR pTRAN
197] :ll#tttli: 11214
® X ! TS
¥ : xR KW
L 3] ; SRR
b e q Ak
(142) nnun (161) RS
TRXERKK RN ! (113 IEE R
l”] : s ¥k
XX : Kk K
e ; ITItE
Ak J e







Graphic Symbols (cont'd.)
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KEY KEY KEY
(OCTAL) SYMBOL (OCTAL) SYMBOL 5 (OCTAL) SYMBOL
[DECIMAL ] i [DECIMAL ) ¥l [DECIMAL ]
PARRKRERR | ¥
DR RAR i3
LXK K ¥ %
r KK AKX ! Y
2o e N v
PO [124] ok
¥x 2% i
1 P
N3 »
X%
XA
S H } *¥
H ¥
1 .
(::) LR KRR KKK (175) n
‘ J TREEKREKX | [125] x» !
XX ¥¥% |
XX ¥k
* X XK.
X% A%
'S i ;
X% XERRX |
t : *X ~ KKRXK |
XX RRRK
(164) CRRKKR (176) xKxk |
[116) DR EHK [126] X% !
K K% U
* 2 S
X% '
2 s
{ X . LXK X
; XX L DRROKK KRR X
i X% H ;
u ! *X ! z :
DRNOKR R AR |
(185) CERRRERRK ! (172)
(117) ; ; (122) ;
XK ! ]
x ¥ H !
v > < G { i
; XX : ;
(166) ' KKK (173) i
(118) C KKK (123) :
i L 3 H '
XX H i i
XX : DROKRR KKK R |
XX 4 DROKKRAKK A |
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Control Characters

Summary of Sequences

0070  (BEL) BELL
0100  (BS) BACKSPACE
010 (HT) HORIZONTAL TAB (SAME AS VT52)
012Q  (LF) LINE FEED
0150  (CR) CARRIAGE RETURN
021Q  (XON) XON
023Q  (XOFF) XOFF
030Q  (CAN) CANCEL CURRENT CONTROL SEQUENCE
0330  (ESC) ESCAPE
Cursor Functions
ESC A CURSOR UP
ESC B CURSOR DOWN
ESCC CURSOR FORWARD
ESC D CURSOR BACKWARD
ESCH CURSOR HOME
ESC ! REVERSE INDEX
ESCY DIRECT CURSOR ADDRESSING
(SAME AS VT52)
ESC SAVE CURSOR POSITION
ESCn CURSOR POSITION REPORT
ESC k SET CURSOR TO PREVIOUSLY
SAVED POSITION
Configuration
ESCr Bn MODIFY BAUD RATE
Bn VALUES.
A= 110 G= 2000
B= 150 H= 2400
C~ 300 I= 3600
D= 600 J= 4800
E= 1200 K= 7200
F= 1800 L= 9600
ESCxPs  SET MODES
Ps=
1= ENABLE 25th LINE
2= NO KEY CLICK
3= ENTER HOLD SCREEN MODE
4= BLOCX CURSOR
5= CURSOR OFF
ESCyPs  RESET MODE
Ps=
1= DISABLE 25t LINE
2= ENABLE KEY CUCK
3= EXIT HOLD SCREEN MODE
4= UNDERSCORE CURSOR
5= CURSOR ON
ESC< ENTER ~ANSI MODE
N/A ENTER HEATH/ZENITH MODE
ESC 2 RESET TO POWER-UP CONFIGURATION

16-16

( Heath/Zenith Mode )

Erasing and Editing

ESCE
ESCJ

ESC K

ESCL
ESCM
ESCN
ESCO
ESC @
ESCb
ESC |

ESCo

CLEAR DISPLAY (SHIFT ERASE)
ERASE TO END OF PAGE (ERASE KEY)

ERASE TO END OF LINE

INSERT LINE

DELETE LINE

DELETE CHARACTER

EXIT INSERT CHARACTER MODE
ENTER INSERT CHARACTER MODE
ERASE BEGINNING OF DISPLAY
ERASE ENTIRE LINE

ERASE BEGINNING OF LINE

Modes of Operation

ESCF
ESCG
ESC |

ESC =

ESC >

ESCp
ESCgq

ESC1
ESCu

8= KEYPAD SHIFTED

7= ENTER ALTERNATE KEYPAD MODE
8= AUTO LINE FEED ON RECEIPT OF CR
9= AUTO CR ON RECEIPT OF LINE FEED

(RM) ESC | Ps|

6= KEYPAD UNSHIFTED

7= EXIT ALTERNATE KEYPAD MODE
8= NO AUTO LINE FEED

9= NO AUTO CR

N/A
(PEZM) ESC(?2h
(PRAM) ESC (2

ENTER GRAPHICS MODE

EXIT GRAPHICS MOODE

ENTER HOLD SCREEN MODE
ENTER ALTERNATE KEYPAD MODE

EXIT ALTERNATE KEYPAD MODE

ENTER REVERSE VIDEO MODE
EXIT REVERSE VIDEO MODE

ENTER KEYPAD SHIFTED MODE
EXIT KEYPAD SHIFTED MODE

Additional Functions

ESC2Z
ESC ¢
ESC |
ESC {
ESC }
ESC v
ESC w

IDENTIFY AS VT52 (ESC/X)
TRANSMIT PAGE

TRANSMIT 25th LINE

KEYBOARD ENABLE

KEYBOARD DISABLE
WRAP-AROUND AT END OF LINE
DISCARD AT END OF LINE

Note: The Termunal will tranamit the followang funcions, bt
will not respond # they we receved.

ESCP
ESCQ
ESCR
ESCS
ESCT
ESCU
ESCV
ESC W

BLUE FUNCTION KEY
RED FUNCTION KEY
GREY FUNCTION KEY
11 FUNCTION KEY

12 FUNCTION KEY

13 FUNCTION KEY

4 FUNCTION KEY

15 FUNCTION KEY

Alternate Keypad Sequence

ESC”?"M ENTER KEY
ESC 7n PERIOD (.) KEY
ESC?p 0 KEY
ESC7q 1 KEY

ESC ?r 2 KEY
ESC?s 3 KEY

ESC 71 4 KEY

ESC 7u 5 KEY
ESC?v 8 KEY

EBC 7w 7 KEY

ESC 7 x 8 KEY

ESC 7y 9 KEY
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6.7 Decimal to Hex to ASCIl Conversion

Dec Hex ASCII Dec Hex ASCII Dec Hex ASCII
0 00 NUL 46 2E . 92 §C \

1 01 SOH 47 2F | 93 5D ]

51 102 BT 48 30 0 94 5E ﬁ
3 03 ETX 49 31 1 A )
4l o4 EOT 50 32 2 9% 60 1
5 05 ENQ 51 | 33 » 3 97 61 a
6 06 ACK 52 34 4 98 62 b F
7 07 BEL 53 35 5 | 99 63 ¢ }'
8 08 BS | O BESERNE. M - 100 B4 g
9 09 HT 55 '3t 7 1 101 65 e &
10 O0A LF | 56 38 8 102 66 f |r
1 0B VI | 57 ., 39 9 103 67 g [
12 0C FF | 58 3A 104 68 h
13 0D CR 59 3B - 105 69 i M
14 O0E SO 60 3C < 106 6A | |
15 OF Sl 61 3D = | 107 6B k |
16 10 DLE | 62 3E > | 108 6C | |4
171 DC)Y 63 3F 2 i 109 6D m ij
18 12 DE2 64 40 @ 1 e, BT S « Sl
19 13 DC3 65 & A 111 6F o J
20 14 DC4 66 42 B 112 70 . p
21 15 NAK 67 43 C Ho 71l g
22 16 SYN 68 4 D 114 720 F
23 17 ETB 69 ' 45. E 11673 s
24 18 CAN 70 46 . F 116 . 74" 't
25 19 EM 71 47 G T 75 u
26 1A SUB 72 48 H 118 76 v
27 1B ESC 73 49 | 119 77 w
28 1C FS 74 4A J 120 78 x /
29 iD GS 75 4B K 129 79 vy
30 1E RS 76 4 . L 122 7A.C 2 [}
31 1F  US 7 4D M 123 78 { L
32 20 SP 78 4E N 128 7C | h'
33 . .21 ) 79 4F. 0 126 7D } J
w2 | B0 ‘59 ‘P 1264 7E L ~' [t
35 23 # 81 51 Q 127 7F - DEL
3 24 § 82 52 R

37 25 % 83 53 S

38 26 & 84 854 T

39 27 ' 85 55 U

40 28 ( 86 56 Vv GRAPHIC SYMBOLS : D

41 ° 2T 87 57 W

42 2N * 88 58 X

431 98 Sy 89 59 Y b s sl S
T o 90 5A Z

45 . 2 - 91 " s@ .|
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