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8.1

The MIME ® 740/ERGO ® 3001/ERGO ® 301 is software compatible with
the DBEC VT1@P* with the advanced video option (VI1XX-AB) and printer
port option (VI1XX-AC) as standard equipment. The unit also offers
many features not available on the VT100. These features include:

1.

9.

14.

Diagnostic and Transparency Modes - When enabled through Set Up
C, diagnostic information is displayed on the 25th line and
control codes are displayed for system analysis and program
debugging.

Bi~Directional Printer Port - VT100 compatible printer port with
full editing capability is standard. In addition, the unit's
printer port is bi-directional for complete print capability.

Two Pages of Memory — Second page of memory in 80 column mode is
standard.

Superior 132 Colurn Clarity - Extra dot separation plus a high
resolution monitor generate the most readable 132 column display
on the market.

Enlarged Buffer - 256 character buffer eliminates the possibility
of losing data and reduces host overhead.

Screen Saver - Display shuts off after 9 minutes of non use.
Depression of any key restores the screen without change.

Plain English Set-ups - Software set up switches defined in
English allow the user to modify the terminal easily and without
constant reference to manuals.

User Programmable Function Keys - In addition to 4 standard

function keys, an additional 4 functions of up to 64 characters
can be programmed by the user and saved in the terminal, '

X-OFF Indicator - Altemately flashing ON LINE and LOCAL LEDs
indicate that the operator has suspended transmission from the
host.

Green Screen - High resolution green monitor is standard for a
crisp display without eye fatigue.

*VT-100 is a registered trade mark of Digital Equipment Corporation.
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USING THE unit OPERATING MANUAL

This manual is divided into three major sections providing 1) operator
information, 2) programmer information, and 3) a group of appendices
and tables for supplemental reference. Although operators will £ind
the unit as easy to use as a typewriter, familiarity with section 1
allows the operator access to numerous selectable features designed to
maximize persomal comfort. To obtain full performance of the unit, the
programmer should be thoroughly familiar with section 2. Knowledge of
the many unit features enable the programmer to efficiently generate an
effective display for any application.

INSTALIATION

The unit should be positioned on a steady surface and at a comfortable
level for the user. A space of at least three inches must be provided
at the rear of the unit to provide ease of access to the power switch.
Care must be taken that magazines or other material do not fall behind
the terminal and impede ventilation. The line cord must be connected
to a three oonnector grounded AC source of the proper voltage. An
environment which is comfortable to the wuser will generally be
acceptable for the use and storage of the unit. Extremes of
temperature and humidity must be avoided. Connect the unit to host
using a 25 pin communications connector, and verify the pin connections
in appendix 3.1.2. Turn on the power switch at the rear of the unit.
Power on is definitively indicated by illumination of either the "ON
LINE" or "LOCAL" lamp on the keyboard. The unit will perform the power
up self tests and beep when ready. After a one minute warm up period
for the display, the cursor should appear in the upper left position of
an otherwise clear screen. The cursor is the blinking marker which
indicates the position on the screen for the next character to be
displayed. If any other display appears, refer to Section 3.2. Turn
to section 1.3 and select the set up features appropriate to your
particular application.,

NOTE: The unit warmms up with the display at a reduced size. Dur ing
warm up, the display area will expand over a period of approximately 15
seconds to fill the entire screen. Please do not be alarmmed at this
warm up procedure as it is normal on each unit.

MAINTENANCE

External surfaces should be kept clean with the use of a mild soap or
detergent solution on a damp cloth. Organic solvents must not be used.
No other forms of preventive maintenance need be performed.
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SECTION 1.0 OPERATOR INFORMATION
INDLCATORS

In addition to alphanumeric and graphic information displayed on the
screen, the unit provides visual information via 7 lamps on the
keyboard., Either the ON LINE lamp or the LOCAL lamp will be 1lit
whenever the unit is operational. ON LINE signifies that characters
typed at the keyboard will be transmitted to the host. IOCAL signifies
that characters typed at the keyboard will be acted upon locally, but
not transmitted to the host. While in local mode, the unit will not
receive or process data sent by the host. Altemate flashing of the ON
LINE and LOCAL lamps indicate that the operator has sent the "XOFF"
code to the host, having typed Control S, or NO SCROLL. In most
applications, receipt of XOFF will cause the host to suspend
transmission to the unit until the code XON is received. (See Section
2.2.) The alternate flashing reminds the operator that the host is -
awaiting reactivation.

KBD LOCKED

Illumination of this indicator signifies that the transmit buffer is
full, and no more characters will be accepted from the keyboard. This
condition may occur if the host has prevented the unit from.
transmitting, or a fast typist is using the unit at a low transmit
speed, such as 75 baud. The locked condition may be cleared by
entering and exiting SET UP mode, provided that the original condition
which caused the keyboard to lock (i.e., XOFF from the host) is also
cleared after exiting SET-UP. If the original condition remains, the
keyboard will very likely lock again until the 1limiting condition is
cleared.

Ll 12, 13, [4

These four lamps are normally controlled by the host, and the
significance of their status should be included within local procedures
documentation. They are used under program control to notify the user
of a certain program condition or status. (For more data, see Section
2.7.27.) In addition, L3 illuminates whenever the umt is in insertion
mode (see Section 2.7.54).

ACQOUSTIC INDICATORS

Keyboard click is produced electronically and may be turned off  or on
at the discretion of the operator in SET UP mode B. When enabled, the
click will be generated for each key depression which causes a code . to
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be transmitted. Two short "beeps"™ are sounded when the unit is first
turned on and the power up self test is completed. A "beep-beep" is
also sounded in response to the bell code from the host, and whenever
the operator types to within eight character positions of the right
margin when the margin bell feature has been enabled. A series of ten
beeps upon power up, or when a recall (Section 1.3.9) operation has
been initiated, signifies that an intemal error has occurred while
attempting to recall the SET UP features as they were last saved. If
this condition should occur, the operator must correct the SET UP
features and perform a save operation. See Section 1.3.10.

IUBE SAVER .

When the unit has been inactive for 9 minutes, i.e., no transmission or
reception has occurred, but power is applied, the screen will blank
automatically to prolong the picture tube 1life. When new data is
received, or the operator depresses any key, the screen is immediately
restored. The key which restores the display is not transmitted. The
tube saver feature is not active whenever the operator is in Set Up
mode and may be selected or disabled by a programmable switch in Set Up
Mode C.

KEYBOARD

'The unit keyboard supports three key rollover which allows extremely

fast typing speed and keystroke overlap. With three key rollover, if
three keys are depressed, the terminal will process the first 2 keys in
the order in which they were depressed and process the third key as
soon as either of the other two are released. Except for this feature,
the unit keyboard functions exactly as does a typewriter. The proper
code associated with the key legend is transmitted each time a key is
depressed. The shift key is used to send the upper case/shifted
characters, and CAPS LOCK forces all alphabetic keys to be transmitted
in upper case independent of the shift key. Non alphabetic keys must
be shifted to obtain the upper case legend even if the caps lock is
depressed. Keys which function other than to send the code associated
with their legend are described below.

Please refer to Figure 1.2 on following page.
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CONTROL

When depressed simultaneocusly with another key, oome of 32
non-displayable control codes will be transmitted (see Section 2.1.4).

ESCAPE

Transmits the Control Code for ESCAPE (1HH). Normally, this key
introduces sibsequent characters as special commands.

UP, DOWN, LEFT, RIGHT ARROWS

In LOCAL Mode, these keys will move the cursor in the direction
indicated by the corresponding arrow. The cursor cannot be moved
beyond the appropriate margin. In SET UP mode, the up and down arrow
keys are used to adjust display brightness. When the unit is ON LINE,
the host response to these keys may be application dependent.

fl. £2, £3, £4

These are special function keys for use ON LINE. Each key sends a
unique code sequence to the host (see Section 2.1.6). Response to
these keys is host application dependent.

When the operator depresses fl, £f2, f£3, or f4 while simultaneously
depressing the "SHIFT" key, a previously stored message is transmitted
to the host., The programmable function keys are normally used to
transmit key sequences ocommonly encountered by the operator such as
LOGON responses, directory requests, etc. Up to 64 characters may be
defined for all 4 messages, and each message may contain from @ to 63
characters, For information on programming these keys, please see
Section 1.3.16.

In SET-UP Mode A, fl and £f2 are used to select between page 1 and page

2 when 2 page mode and 80 colum format are enabled (see Section
1.3.11). :

BACKSPACE

Transmits the control code for a backspace. In LOCAL Mode, the éursor
will move horizontally toward the left margin.

NO SCROLL

This key is used to suspend transmission from the host allowing the
operator time to review the display before it is replaced by new data.
While transmission from the host is suspended, the ON LINE and LOCAL
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lamps will altemately flash. Transmission from the host is resumed
when the operator again depresses the NO SCRALL Key. This key function
will perform as described only when the host supports an XON/XOFF
protocol, and the unit is SET UP for Auto XON/XOFF (see Section 1.5.4).

BREAK
Forces the Break state to the host (see 2.1.1).

SET UP KEY

Used to enter and exit the SET UP mode. The SET UP mode enables
special displays and keyboard functions to oconfigure the unit for
compatibility to the host and for maximum user comfort. Details for
using the SET UP mode are found in Section 1.3 below.

ENTER/PRINT KEY

The "ENTER/PRINT" key transmits the codes indicated in Table 2.1.3 when
depressed without the "SHIFT" or "CONTROL" modifier keys. "SHIFT
ENTER/PRINT" causes the unit to perform a print page operation (see
Section 2.7.64). "CONTR(L ENTER/PRINT" causes the terminal to enter or
exit the "AUTO PRINT" mode (see Section 2.7.61).
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SET UP MODE

All switchable features of the unit are accessible from the keyboard in
SET UP mode. The switch settings can be preserved upon command from
the keyboard in an EARGM (Electrically Alterable Read Only Memory)
within the unit. The EARMM maintains data integrity even when the
power is off. Each time the unit is turned on, the switch settings are
restored from the EAR(M.

There are 3 set up modes — Set Up A, Set Up B, and Set Up C. Each is
explained below.

SET UP A

The SET UP mode is entered by depressing the SET UP key. Data on the
screen is preserved within the unit and restored when exiting SET UP
mode by depressing the SET UP key again. The SET UP A display will
appear similar to Figure 1.3.1 when the SET UP key is depressed. SET
UP A shows each currently selected tab position as a T above the ruler
at the bottam of the screen.

Set Up A also displays the page number on the screen when 2 page
operation is selected.

(100 e pagel

T T T T T T T

| | T T
\ 1234567890 RPN 2 34 56 78 90| PR IRR e 12 34 56 78 SOJEREELIEEL)! 2 34 56 78 90 EREECILED) J

FIGURE 1.3.1
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While in SET UP A Mode, the following functions may be performed.

CURSOR MOVEMENT

The cursor always remains above the ruler, but may be positioned
horizontally by using the space bar, left and right arrow keys, tab,
and the return key.

TABS

To set or clear a tab, position the cursor to the appropriate ocolumn
and depress the 2/@ key. A "T" will appear or be erased to reflect the
new tab status for that column. To clear all tabs, depress the 3/#
key.

Default positioning of the tab stops at the ninth column and every
eighth column thereafter is accomplished by depressing "SHIFT T".

JINTENSITY

To change the intensity (brightness) of the display, use the up and
down arrow Keys. Each depression of the up arrow increases the
intensity. The down arrow decreases the intensity. There are 32
levels of brightness.,

LOCAL/ON LINE
The 4/$ key is used to change between LOCAL and ON LINE.

A=2B=>C=> MODE SELECT

The 5/% key is used to enter Set Up B from Set Up A, or Set Up C from
Set Up B. Depression of this key will move the user alphabetically
through the three set up modes with Set Up A entered upon depression of
this key while in Set Up C.

DISPLAY FORMAT

The 9/( key changes the display format between 132 and 80 colum mode.
The change in display format is evidenced by the length of the ruler,
Whenever the display format is changed, the dislay will be erased and
the cursor will home up when returning to normal operation from the SET
UP mode. Since the 2 page feature may only be used in 80 column mode,

changing between 84 and 132 column format causes both pages to be
erased, and page 1 to be selected.
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RESET

The @/) key causes the unit to be reset, perform the self tests, and
assume the SET UP features that were last saved in the EARMM. This is
the same sequence as performed during power up.

RECALL SET UP FEATURES

R (upper case) causes the unit to RECALL the SET UP features that were
last saved in the EARMM. The unit will respond about 10 seconds later
with a beep. If five beeps are sounded, the unit is unable to verify
the integrity of the data, and the operator must verify and reestablish
the SET UP features individually. See Table 1 3.4 for the list of such
features which may be saved and recalled from the EAR(M.

Factory default values for all set-up features can be selected by
depressing "SHIFT D",

SAVE SET UP FEATURES

Depression of Shift and S simultaneocusly initiates a SAVE operation
causing the current SET UP features to be saved in the EARGM. Whenever
the unit is powered up, or a recall function is performed, the SET UP
features will match those features last saved in the EARMM. Whenever
a save operation is performed, the "PRINTER TEST" and "DIAGNOSTIC MODE"
bits are reset to "ZERO". After depression of these keys, a series of
"PLKASE WAIT" messages will appear on the screen. After approximately
10 secords, these messages will extinguish and the features have been
saved.

PAGE SFLECTION

When 2 page operation (see 1.11.3) and 80 colum format are enabled, fl
and f2 select between page 1 and page 2 as indicated at the top of the
SET-UP A display. Page selection is controlled by the operator or
host, and each page maintains its own cursor position, character set
definitions, and selection. The operator may choose the alternate page
for use as a scratchpad, to save menus, instructions, or any other
display for future reference without host mterventlon or display
disruption. An example follows:

The operator wishes to save a particular display for reference.
Without clearing that display from the screen, the two page
selection bit is enabled through SET UP C and SET-UP A is entered.
(Page 1 should now appear in the top right corner of the screen.)
The operator depresses "f2" to select page 2 and exits by
depressing SET-UP. All of the data previously displayed on the
screen is now stored in memory on page 1. Page 2 is now blank and
the operator continues until it is desired to recall page 1. Once
again SET-UP A is entered, fl is depressed to recall page 1, and



1.3.12

Page 10

SET-UP depressed to exit. The saved page 1 is now displayed.
After reviewing page 1, the operator can restore page 2 by typing
"SET-UP, f2, SET-UP".

The displays on page 1 and 2 are erased whenever the operator switches
between 84 and 132 column mode or the "TWO PAGE CPERATION" bit in
SET-UP C is changed.

NOTE: It must be remembered that the host receives no notification
when the operator changes from page 1 to page 2. Hence, when changing
pages, the operator must remember that the host is not aware of the
page change and, therefore, cannot respond to both pages interactively.

SET UP B

When entering SET UP B Mode by depressing the 5/% key from SET UP A
Mode, a display similar to Fiqure 1.3.2 will appear. In the SET UP B
Mode, there are four groups of four switches which may be set or reset
from the keyboard. To change a switch setting, position the cursor
above the appropriate switch using the left and right cursor arrow
keys, tab. return, or the space bar., Once the cursor is positioned,
press the 6/” key and observe that the switch toggles from 1 to @ or 0
to 1 and the underline moves to the other definition. The function
associated with the new switch setting is then appropriately adopted.
Refer to Figure 1.3.3 to identify each switch, and to Table 1.3.4 for a
complete description of each switch function. For example, to change
the screen background, position the cursor directly above the third
(left to right) switch in the first group. Depress the 6/ key, and
observe that the background reverses and the switch setting is changed.
Switch settings will remain in effect until individually changed by the
operator in SET UP mode, or remotely changed by the host, or the unit
is reset. When power is turned on or a reset operation is performed,
the SET UP features will match those which were last saved in the
EAR(M. To permanently save the SET UP features in the EAR(M, a SAVE
operation may be performed as described in SET UP A.
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( SET-UP B )

103.13

1.3.14

1.3.15

\ HOST: CTs=[low] DSR=[low] Ilast=xon PRINTER:DTR=low] last=xon BUFFER=:-
I

KEYCLICK: enabled /disabled
91101 2@]&! &N 0000 R 001 O] T SPEED 9600 R SPEED seooj

FIGJRE 103.2

Other keys which have effect in SET UP B Mode are described on the next
page.

TRANSMIT SPEED
7/& - each depression of this key causes the transmit data rate to be
changeu to the next standard value. The 13 standard values are 75,

110, 134.5, 150, 206, 300, 600, 1200, 2000, 2400, 4800, 9606, and
19,200 baud. The currently selected value appears on the display.

RECEIVE SPEFD
8/* — This key is used to change the receive data rate. See 7/& above.

, _

A (upper case) - is used to set the Answer Back message. The unit will
respond by displaying "A = " on the display. The first character
entered by the operator is the message delimiter character. The
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character will be displayed, but is not actually part of the message.
After the message is entered and the delimiter is typed again, the
answer back message is terminated and will disappear from the display.
Control codes (@0H~1FH) may be part of the message. All control codes
should be produced by using the oontrol key and the appropriate
alphabetic key. Specifically, to include the oontrol code for
"return”, use CONTRAL. "M", not the RETURN key. When programming the -
answer back message, control codes are represented in reverse video by
the corresponding upper case character which has the same lower 5 bits
and preceded by """, For example, "RETURN" or OCONIR(L "M" is
represented as ""M". The message may consist of up to 20 characters,
and is terminated upon receipt of the 20th character, or the delimiter
character. If an error is made when preparing the answer back message,
type the delimiter character and start again by typing A. To
permanently store the prepared answer back message, perform a SAVE
operation.

Other keys which have an effect in SET UP B Mode similar to SET UP A
Mode include:

4/$ - Toggles between ON LINE and LOCAL.
5/% — Toggles between SET UP A, B, and C Modes.

Up Arrow, Down Arrow - Adjusts screen brightness.

EROGRAMARLE FUNCTION KEYS

The 4 user—definable function keys are programmed in SET-UP mode "B" by
depressing "SHIFT fx" (x = 1-4). The unit responds by displaying the
current key definition with control codes represented by """ followed
by the associated displayable character in reverse video. For example,
"RETURN" is displayea as ""M". The operator may then exit by
depressing "SET-UP", go on to review other function keys by depressing
Shift Fx, or redefine the key displayed. In order to redefine a
function key, depress Shift + f£fx (x=1-4) while in Set Up B. For
example, Shift + fl will display fl = (Message). To change the message
or character string, type any character to act as a delimiter to begin
the new message string. The unit will accept up to 63 characters as a
message string, and will stop accepting characters when a secord
delimiter character is typed. For example, if the message string is
STOP followea by a bell, me might type ".STCP [CTRL] G.", in order to
store the message. In this example, the periods are message
delimiters, and the message string will appear as "STOP "G". Each
definition may be up to 63 characters in length, and contain any of the
128 ASCII ocodes except the delimiter. The total number of characters
available for all four function keys is 64, therefore, a key definition
will be autamatically terminated if the operator attempts to exceed
that length.

In case of error, the operator may exit from programming the function
key by depressing Set-Up or Shift Fx without disturbing the previous
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key definition. The new definition is not adopted until the operator
strikes the delimiter key for the second time. To permanently store
the new function key definition, perform a "SAVE" operation.

SET UP FEATURE SUMMARY

Set up features are summarized below in two groups. The first group
consists of those features that must be correctly set for the unit to
function properly in a particular environment defined by the power
source, ocomputer . interface, printer interface, and software of the
host. The second group consists of those features which may be
arbitrarily changed by the operator to maximize personal comfort.

TABLE 1.3.4 SWITCHES SAVED IN EAR(M

FEATURE
ANSI/VTS2 B 6/"
ENSWER BACK MESSAGE B A + Special Sequence
AUTO X~-ON/X-OFF B 6/"
BITS PER CHARACTER B 6/"
CHARACTERS PER LINE A/B 9/(
ECHO , C 6/"
LINE/LOCAL A/B 4/3
NEW LINE B 6/"
NUMBER SIGN/BRITISH

POUND SIGN B 6/"
PARITY B 6/"
PARITY SENSE B 6/"
POWER B 6/"
PRINTER BITS PER

CHARACTER C 6/"
PRINT EXTENT C 6/"
PRINTER => HOST C 6/"
PRINTER SPEED C 7/&, 8/*
PRINTER PARITY c 6/"
PRINTER PARITY SENSE C 6/
PRINT TERMINATION C 6/"
RECEIVE SPEFD B 8/*
SCROLL B 6/"
TABS A 3/%, 2/@ + CURSOR

POSITION

TRANSMIT SPEED B 7/&
WRAP AROCUND B 6/"
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FOR R

The unit contains English set ups for the convenience of the operator.
With this feature, it is no longer necessary to refer to a chart to
determine these switches available in Set Up B. To use this feature,
position the cursor over any of the 16 blocks available in Set Up B, or
12 blocks available in Set Up C, and read the switch setting
immediately to the right of the cursor. The operator may also
determine the switch setting by noting the underlined attribute. To
change settings, merely depress the 6/" key while the cursor is
positioned above the attribute in question.

FEATURE SET UP MODE KEY TO CHANGE FEATURFE
INTENSITY A/B UP ARROW
DOWN ARROW

AUTO REPEAT B 6/"
BACKGROUND B 6/"
CURSOR B 6/
KEY CLICK B 6/"
MARGIN BELL B 6/"
RESET A/B 4]
SCREEN SAVER C 6/"
SCRALL B 6/"
SMOOTH SCRALL SPEED C 6/"
TWO PAGE CPERATION C 6/"

NOTE: All features changed by the 6/" key must have the cursor
properly positioned.

0 = JUMP *\ | (SHIFTED) {0 o
——— SCROLL {] - SMOOTH r s 1= ¢
—

= QFF 0 = OFF
AUTOREPEAT {? - on WRAP AROUND {‘ - ON
il
o = ! (0 = OFF
{0 = DARK BACKGROUND ! NEW LINE
i | rSCREEN <L1 = LIGHT BACKGROUND r— &‘ = ON
i

e = OFF
] 0 = UNDEALINE s INTERLACE {o °
' RSOR ; =
‘ FCU SOR 11 = sLock . 1= 0ON

! 1 (USE WITH GRAPHICS

!
|
|L‘iﬁ15 zﬁ:? (T PROCESSOR AL_ﬁIﬁJ TsPEED] R sPEED
| i
' 1

ONLY)

Ty vy — I H = 60 Hr
o = OFF I Y
{1 L autoxonxore {9 F | L rowen {v=5om
O 1 = ON ! | ‘
H St 0 = 78BITS
! 0= VIs2 P {
b BITS PER CHAR :
B ANSI/VTS2 {‘ — ANSI ; : 1= 8 BITS
= OFF . 0 = OFF
! keveucx (07 | PARITY {\ = ON
| 1 = ON |
! : (o0 =
1 0 = OFF . 0 =000
—— MARGIN BELL {1 - on PARITY SENSE {, - gven

FIGURE 1.3.3
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DESCRIPTION OF SET UP B SWITCHES — GROUP ONE
SCrOLL

Scrolling is the vertical movement of the display to make roam for new
lines at the top or bottam. When set for Jump Scroll (switch = @), the
display "jumps" one full character row at a time upon command from the
host. When the host causes a rapid succession of jump scrolls, the
display may be difficult to read. Smooth Scroll (switch = 1) limits
the number of scrolls to six or twelve per second (depending on the
number chosen in Set Up C — see Section 1.11.4), and the vertical
movement occurs at a steady rate. To insure that no data is lost when
smooth scroll is enabled, the unit and host should be synchronized by
selecting the Auto XON feature which must be supported by the host.

AUTO RFPEAT

When enabled (switch = 1), this feature allows the key to autamatically
repeat at about 30 characters per second after the key has been held
down for more than one half second. The following keys do not auto
repeat: SET UP, BREAK, NO SCRQLL, TAB, REIURN, ENTER, and any other key
when QONTR(L is depressed.

SCREEN

When enabled (switch = 1), this feature produces a 1light background
with dark characters. When the switch is set to @, light characters

appear upon a dark background.

CURSOR
When enabled (switch = 1), the cursor appears as a block marker. When

the switch is set to @, the cursor appears as an underline marker. The
cursor always blinks for easy identification.

DESCRIPTION OF SET UP B SWITCHES — GRQUP TWO

MARGIN BELL

When enabled (switch = 1), a "beep—beep" will sound whenever the
operator types to the eighth character position from the right margin.
The margin bell is disabled when the switch equals 0.
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REX CLICK

When enabled (switch = 1), a click will be saunded with each key stroke
that generates a oode from the unit. The click is disabled when the
switch equals 9.

ANSI/VIS2

The unit can respond to escape sequences acoording to two different
standards. The two different modes of response are named ANSI and VIS52
for historical reasons. Refer to the Programmer's Section of this
manual for a oomplete description of the unit response in each mode.
When enabled (switch = 1), the ANSI standard is selected. When the
switch equals @, the VI52 standard is enabled. The switch must be set
appropriately for the software of the host.

AUTO XON/XOFF

Selection of this feature enables the unit to autamatically send the
synchronizing codes XOFF and XON to suspend and continue transmission
from the host. Since proper operation of this feature requires timely
cooperation from the host, be sure that the XON/XOFF protocol is:
supported by the host when this feature is enabled (switch equals 1).

When AUTO XON/XOFF is enabled, the unit will send XOFF in any of the
following circumstances:

1. The intemal buffer is nearly full;
2. No Scroll key is depressed;

3. The unit is placed in Set Up Mode;
4, Control S is typed.

XON is autamatically transmitted when the buffer empties, the No Scroll
key is depressed again, an exit is made from Set Up Mode, or Control Q
is typed. See also Section 2.1. When the operator causes XOFF to be
sent, the On Line/Local’ lamps will altemately flash until XON is sent
by the operator. When the auto XON/XOFF feature is not enabled (switch
equals @), XOFF and XON will only be transmitted when the operator
types Control S and Control Q.

DESCRIPTION OF SET UP B SWITCHES — GROUP THREE

FOUND CHARACTER

# — The character sets for the United States and the United Kingdom
differ by one character, the "#" or British Pound "< " symbol. When
the switch is set (1), the UK Pound symbol is used. When the switch is
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@, the U.S. pound symbol is used.

WRAP_ARQUND

When enabled (switch = 1), an attempt to overfill a line will cause the
offending character to be placed at the first position on the next line
down. If the switch equals 0, any attempt to overfill a line will
cause the character to override the rightmost display position of the
same line,

NEW LINE

When the new line mode is selected (switch =1), depression of the
RETURN key will cause the codes for carriage return (CR) and line feed
(LF) to be transmitted. When a line feed code is received, a carriage
return and line feed function are performed. When the new line mode is
reset (switch = @), the RETURN key transmits only carriage return, and
receipt or the line feed ocode causes only the line feed function to be
performed.

When the selection has been made for 8 data bits and no parity, the
eighth transmitted data bit takes on the sign of the parity sense bit
selected in SET UP B for the I/0 channel and SET UP C for the printer
channel.

PARITY SENSE

If parity has been enabled, the switch determines which method of
parity checking will be employed by the unit. When the switch equals
1, even parity is calculated. When the switch equals @, odd parity is
generated with each transmitted character and verified against each
received character. If the received character does not have the proper
parity, the character will be rejected and a checkerboard pattern is
displayea. If 8 data bits and no parity have been selected, the eighth
transmitted bit (MSB) takes on the sign of the PARITY SENSE bit (1 =
mark) .

PARITY

When enabled (switch = 1), the unit will include a parity bit with each
transmitted character and verify the parity of each received character.
When parity is enabled, parity sense must be properly set to select
even or odd parity.
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BITS PER CHARACTER

This feature allows the unit to transmit and receive either seven or
eight bits per character. Eight bit operation is selected when the
switch equals 1. When eight bits are transmitted, the eighth bit is
sent as a logical #. If 8 data bits and no parity have been selected,
the eighth transmitted bit (MSB) takes on the sign of the PARITY SENSE
bit (1 = mark). During reception, the eighth bit is igr-~red.

POWER
The display refresh of the unit must be matched to the power 1line

frequency. In the U.S. this switch must be set for 60 Hz (switch = @0).
For other power sources of 50 Hz, the switch must be set to 1.

SET-UP C

[~ SMOOTH SCROLL SPEED: fast/slow

: 2 3 4 PRINTER SPEED 9600
k e—

FIGURE 1.8.1 SET UP C
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SET UP Moae "C" is entered by depressing SHIFT 5/% from SET-UP Mode

"B", The SET-UP

IICII

"switches" are toggled as in SET-UP mode "B".
horizontally to the appropriate switch and the 6/” key is used to

toggle the switch.

described above the switch,
stored by performing a "SAVE" operation.

SET-UP "A" mode, depress the 5/% key.

To change the printer speed, use the 7/& or 8/* key.

display includes 3 groups of 4 switches.

The
The cursor is positioned

The switch definition and selected position are
The SET-UP "C" settings may be permanently
To exit SET-UP

"C" mode to

Each keystroke

selects the next one of 13 speeds. 'The display indicates the printer
serial baud of 56, 75, 110, 134.5, 156, 300,

72008, 9686, or 19,200.
the same.

PRINTER TEST: {

~——PRINT TERMINAT

FPRINT EXTENT: {

1 2

PRINTER => HOST:{

Transmit and receive

600, 1200, 2400, 4800,
rates for the printer are

0 = DISABLED SCREEN saven. {0 = DISABLED
1 = ENABLED 1 = ENABLED
0 = DISABLED 0 = DISABLED
DIAGNOSTIC MODE:
1 = ENABLED {1 = ENABLED
ton: {0 = NONE TWO PAGE OPERATION (80 co): {0 = DISABLED
1 = FORM FEED 1= ENABLED
0 = SCROLL WINDOW SMOOTH SCROLL SPeED; §0 = SLOW
1=ALL l— 1= FAST
sLITT] 4 PRINTERSPEED [ ]

LOCAL ECHO: {0 = DISABLED
1= ENABLED

BITS PER CHAR: {0 =7

0 = DISABLED

PARITY:
1 = ENABLED

0=00DD

PARITY SENSE: {
1= EVEN

. JO = ESC[?1:11C
DEVICE REPORT: :
o {1 = ESC[?1:2C

CHARACTER RATE JO = UNLIMITED
TO HOST: 1 = LIMITED TO 60CPS

t—— DO NOT PROCESS JO = DISABLED
X OFF/X ON: 1 = ENABLED

L TRANSPARENCY MODE: {0 = DISABLED

1 = ENABLED

FIGURE 1.8.2 SET UP C SWITCHES
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DESCRIPTION OF SET UP C SWITCHES — GROUP ONE

EPRINTER => HOST

When enabled, the unit printer port becomes bidirectional and will
route all data received from the printer port to the host except XON
and XOFF. When disabled, this switch causes all data except XON and
XOFF from the printer to be ignored. This feature is used when the
printer contains a keyboard and the operator desires to communicate to
the host from the printer. XON and XOFF are not passed directly to the
host and are used instead to control transmission between the unit and
the printer. (This feature will normally be used in conjunction with
the auto print mode or printer controller mode described in Section
2,7.61 and 2.7.62.)

PRINTER TEST

When this switch is enabled, data from the keyboard is transmitted to
the printer for testing the printer channel, printer top of form, tab
settings, etc. This switch cannot be saved in the enabled position.

PRINT TFERMINATION

When the switch is enabled, a "form feed"” (OCH) will temminate each
"print page" operation.

PRINT EXTENT

This switch signifies that the entire page (switch = 1) or only the
scrolling window (switch = @) oconstitute the lines to be printed by a
"print page" command.

D ET -

PARITY SENOE

If parity has been enabled, this switch detemines which method of
parity checking will be employed by the unit on the printer port. When
the switch equals 1, even parity is calculated. When the switch equals
@, odd parity is generated with each transmitted character to the
printer and verified against any received characters from the printer.
If the received character does not have the proper parity, the
character is ignored. If 8 data bits and no parity have been selected,
the eighth transmitted bit takes on the sign of the PARITY SENSE bit.
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~ PARITY

When enabled (switch = 1), the unit will include a parity bit with each
transmitted character to the printer and verify the parity of each
received character from the printer. When parity is enabled, parity

' sense must be properly set for even or odd parity.

BITS PER CHARACTER

This switch allows the unit printer port to transmit and receive either
seven or eight bits per character. Eight bit operation is selected
when the switch equals 1. When eight bits are transmitted, the eighth
bit is sent as a logical @ when parity is enabled. With no parity and
8 bits selected, the eighth bit takes on the sign of the PARITY SENSE
switch., During reception, the eighth bit is ignored.

ECHO MODE

When enabled (switch equals 1), all characters which are transmitted by
the unit to the host are also processed locally.

DESCRIPTION OF SET-UP C SWITCHES — GROUP THREE

SCKEEN SAVER

With this switch enabled, the screen will autamatically blank after 9
minutes of inactivity. The display will be restored upon receipt of
any data from the host or depression of any key by the operator. A key
depression which restores the display does not cause any code to be
transmitted or the character to be displayed.

DIAGNOSTIC MODE

Diagnostic mode provides the programmer or system manager with display

‘tools for monitoring all significant control lines, the last received

XON/XOFF status for the host and printer channels, and input buffer
"fullness". '

When the diagnostic mode is enabled, the 25th display 1line identifies

.the oontrol lines and statistics to be monitored. Actual monitoring

begins when the user exits from SET-UP mode. "DSR" monitors pin 6 and
"CTS"™ monitors pin 5 of the I/0 (host) connector indicating "high" when
the lines are in the asserted state, and "low" when not asserted or
disconnected. During normal full duplex operation, the DSR and CTS
levels are not significant for proper operation. The last protocol
character received, XON or XOFF indicates whether the unit is able to
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transmit (XON last received) or has been prevented by the host from
transmitting (XOFF last received). Similar indicators exist for the
printer channel for which DIR (see 3.1.3) is monitored. The unit is
prevented from transmitting to the printer whenever DIR is low. The
display at the right side of line 25 indicates input buffer "fullness"
in bar graph format. There are 8 positions which fill from left to
right as the buffer becomes more full. When the first position fills,
there are between 1 and 31 characters in the buffer. For each
additional 32 characters in the buffer, the bar grgph moves one
position to the right, When the input buffer contains 160 or more
characters, the bar graph appears in reverse video with blink to
emphasize that there may be a protocol problem, i.e., either auto
XON/XOFF is not enabled or the host is not responding to XON/XOFF. If
the buffer overflows, a crosshatch symbol 1is inserted in the data
stream. To test adherence to the XON/XCOFF protocol, smooth scroll must
be selected while in diagnostic mode. When performing a "GAVE"
operation, diagnostic mode is disabled.

TWO PAGE CPERATION

When enabled, two page operation allows the operator to select either

of two pages in 80 column mode to be the active page while saving the
other page for reference. The active page is identified in SET-Up mode
"A" and selected by depressing either Fl1 or F2, When changing between
80 and 132 column mode, or changing the status of the 2 page operation
switch, both pages are cleared and page 1 is selected. See Section
1.3.11.

SMOOTH SCROLI, SPEED

The operator may choose between 2 smooth scroll speeds. "Slow" scroll
moves the display vertically at a maximum rate of 6 lines per second.
"Fast" smooth scroll allows a rate of 12 lines per secord.

DESCRIPTION OF SET-UP C SWITCHES — GRQUP FQUR
TRANSPARENCY MODE

For software debugging, transparency mode allows the display of all
data from the host including control and escape sequences. Control
codes are displayea in reverse video as """ followed by the displayable
character which has the same lower 5 bits as the control code in
question. For example, "ESCAPE" is displayed as ""[".

When the operator leaves transparency mode, a cross hatch symbol will
be placed after the last character displayed while in diagnostic mode.
When performing a "SAVE" operation, transparency mode is disabled.
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IGNORE "XOFF/XON" FRQM HOST

When enabled, the unit will ignore "XOFF" (CONTROL "S") and "XON"
(CONTROL "Q") from the host which would normally suspend and enable the
transmission from the unit to the host. The switch setting may be
saved in the EAROM and facilitates operation of the unit under some
non-DEC operating systems, notably IBM and HEWLETT-PACKARD.

CHARACTER RATE TO HOST

Normally, the unit will transmit data as rapidly as possible, limited
only by the transmit baud rate. Numerous reports, the cursor keys,
function keys, and the numeric keypad in application mode send multiple
character sequences which can be lost by the host if the host operating
system was designed only to accept characters at human typing speed.
Typically, this situation occurs with multiuser or time sharing systems
which employ a single processor for all operations. When used on such
a system, the unit can limit the transmitted character rate to 60
characters per second by enabling this switch.

DEVICE (ATTRIBUTES) REPORT

In response to a host request for a DEVICE REPORT (ANSI mode), the unit
can send either of two sequences. "ESC[?1;1lc" is the accurate report
indicating that the terminal posesses printer port and editing
capability. "ESC[?1;2c" indicates no printer port or editing ability.
Same older versions of popular software, notably "TBCO" expects the
latter device report and may display errant "c's" when the former
(accurate) report is given.



2.1

2.1.1

2.1.2

2.1.3

2.1.4

Page .24

KEYBOARD

The keyboard produces the standard ASCII codes associated with each key
legend. A summary of the ASCII codes appears in Section 3.3. All keys
which are "programmable", or may send non-standard codes, are described
below.

BREAK

Forces-the output channel from the unit to the host into the space
state for .232 seconds. When the BREXK key is depressed simultaneously

- with the shift key, the space state is held for 3.5 secords, to provide

the long break/disconnect modem signal. Simultaneous depression of the
CTRL and BREAK keys causes the answer back message to be transmitted.

NO SCROLL

This key altemately sends XOFF and XON when the auto XON and XOFF
feature has been selected enabling the operator to suspend transmission
from the host. See Sections 1.2.6, 1.5.4, 2.2.

RETURN

This key may send a single code for RETURN (#DH) or RETURN and LINE
FEED (ODH, ORH) depending on the setting of the new line feature. See
Section 1.6.3. The host can oontrol the setting of the new line
feature with a Set/Reset sequence when in operating in ANSI Mode.

KEYBOARD GENERATION OF CONTROL CODES

Table 2.1.1 indicates the keys required to generate the 32 ASCII
control codes. Control combinations not listed in the table cause the
null code to be transmitted.
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Key Pressed With

CTRL Key Down

(Shifted or Hex Code Function

Space Bar P9H NUL
A g1H SCH
B 02H STX
C @3H ETX
D @4H EOT
E @5H ENQ
F P6H ACK
G g7H BEL
H @8H BS
I @9H HT
J PAH 1F
K PBH VT
L @CH FF
M gDH CR
N OFH SO
0] @FH SI
P 10H DLE
Q - 11H DC1 or XON
R 12H DC2
S 13H DC3 or XOFF
T 14H DC4
U 15H NAK
\% 16H SYN
W 17H ETB
X 18H CAN
Y 19H ™
yA 1AH SUB
[ 14 ESC
\ 1CH FS
] 1DH GS
() 1EH RS
2 (/) 1FH Us

TABLE 2.1.1

2.1.5  CURSOR CONTRQL, KEYS

The four arrow keys will transmit three different sequences, depending
on the current state programmed into the unit. Table 2.1.2 summarizes
the possible cursor control key sequences.
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Cursor Key VIS2 ANSI Mode with Cursor  ANSI Mode with Cursor

{Arrow) Mode EKey Mode Reset Key Mode Set
Up ESC A ESC [ A ESC O A
Down ESC B ESC [ B ESC O B
Right ESC C ESC [ C ESC O C
Left ESC D ESC [ D ESC 0 D

TABLE 2.1.2

AUXILIARY KEYPAD

The rightmost 18 keys constitute the Auxiliary Keypad. Codes sent from
the Auxiliary Keypad depend upon the key, whether the terminal is in
ANSI or VT52 mode, and whether the Auxiliary Keypad numeric mode or the
Auxiliary Keypad application mode is in effect. The appropriate keypad
code sequences are listed in Table 2.1.3. Naone of the keys in the
Auxiliary Keypad are Affected by CAPS IOCK or CONTRAL, and only fl
through f4 are affected by SHIFT (see Section 1.2.4).

NOTE: To enter or exit the Application mode, see Sections 2.7.25 and
2,7.26.

AUXILIARY KEYPAD CODES
VIS2 Keypad VIS2 Keypad ANSI Keypad ANSI Keypad
Key Numeric Mode Application Mode Numeric Mode Application Mode
) g ESC ? p g ESC O p
1 1 ESC ? g 1 ESC O q
2 2 ESC? r 2 ESCOr
3 3 ESC ? s 3 ESCO s
4 4 ESC? t 4 ESCO t
5 5 ESC ? u 5 ESCOu
6 6 ESC? v 6 ESCO v
7 7 ESC ? w 7 ESCO w
8 8 ESC ? x 8 ESC O x
9 9 ESC ? y 9 ESCOy
- - ESC? m - ESCOm
p ’ ESC? 1 ESCO 1
. . - ESC?n ESCO n
ENTER Same as [RETURN] ESC ? M Same as [RETURN] ESCO M
Fl ESC P ESC P ESC O P ESCO P
F2 ESC Q ESC Q ESC O Q ESC 0 Q
F3 : ESC R ESC R ESC O R ESC O R
F4 ESC S ESC S ESC O S ESCO S



2.1.7

2.2

KEYBOARD DISABLE |

The programmer may restrict keyboard transmission by controlling the
auto repeat capability with ANSI SET/RESET sequences, or by disabling
transmission completely from the unit with the XOFF control code.
While disabled from transmitting, the unit may still send the
synchronizing codes XON and XOFF to the host as necessary. Although no
characters will be transmitted from the keyboard, up to six characters
may be buffered. When the buffer fills, the keyboard locked lamp will
illuminate, and further keyboard activity will be ignored. The
keyboard will unlock when transmission to the host is resumed due to
receipt of XON code and subsequent emptying of the keyboard buffer, or
due to entering SET UP Mode. The SET UP key, since it functions
locally, is not disabled when the keyboard locked lamp is on. Entering
SET UP clears the keyboard buffer immediately. The keyboard buffer may
fill as evidenced by the keyboard locked lamp even when the host has
not sent XOFF if the operator is typing faster than the channel
capacity. This circumstance is probable only when the transmission
rate is 75 baud.

XON/XQFF PROTOCCL

The unit can receive data at speeds up to 19,20€ baud. Since same
control sequences cannot be executed as quickly as they may be
received, the incoming data is buffered and processed on a first in
first out basis. To prevent the possibility of buffer overflow, the
unit sends XOFF to the host when the 256 character buffer becomes half
full, and then sends XON when only 32 characters remain in the buffer
if the auto XON/XOFF feature has been enabled. The host must promptly
suspend transmission upon receipt of XOFF until XON is received. To
calculate the maximum time available to the host to suspend
transmission, use the following formulas: ‘

Number of Characters to Overflow: N = 128 -~ [3 X (receive/transmit
speed) ]

Time to Respond to XOFF = N X (bits/character + x + y)/receive speed

Where x = @ parity disabled; 1l: parity enabled
Where y = 2 for receive speed > 118; 3 otherwise

This is a worst case calculation. Same additional time is available to
the host as characters are removed from the buffer and processed. For
a quick calculation, the time to respond to XOFF can be approximated to
within a factor of 2 by 1,000/ receive speed (seconds). For example, at
19,200 baud, the host should respond within 50 miliseconds.. .

Software which does not support the XON/XOFF protocol can still use the
unit provided that smooth scroll is not enabled and the printer port is
not used.
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SPECIAL, GRAPHICS
When "Special Graphics™ character set is selected, the display

representation for the hex codes 5F through 7E will appear according to
Table 2.3.1.

SFECIAL GRAFHICS

Hex US or UK Srecial Grashics He:x US or UK Srecial Grarhics
{_ode lisrlay LlisrFrlay (.ode Disrlay Disrlaw
SFH _ Elank 46FH o T Horiz., Line-Scan 1
60H \ ¢ Diamond 70H = - Horiz. Line-Scan 3
61H a ¥ Checkerboardg 7iH o -  Horiz., Line-Scan S
b62H b " Horizontal Tab 72H r Horiz. Line-Scan 7
63H c % Form Feed 73H s _  Horiz. Lirne-Scan 9
64H d % Carriage Return 74H t o Left *T7°
65H e F  Line Feed 75H w4 Right *T°
66H f a Degree Sumbol 74H v L FEkottom °T*
67H g t Flus/Minus 77H w T Tor °*T"
48H n ¥  New Line 78H x | Vertical Ear
469H i Y Vertical Tab 79H g < Less Than/Ecual To
4AH J J Lower-Right Corner 7RH z > Greater Than/Ecqual To
4EH k. 1 Uerer-Right Correr 7HH < n Fi
6HUH 1 r Urrer-Left Corrier 7CH H F'd Not Ecual To
&NH m L' Lower-Left Correr 2T > f UK Found Sisan
6EH r + Crossing Lines 7EH ~ . Centered Dot

TABLE 2.3.1
QPERATING MODES

The unit operates in either VI52 or ANSI modes. The two modes differ
principally by the response to escape sequences, i.e., commands from
the host which begin with the codes ESC. Operation in VIS2 mode allows
the unit to be compatible with the large wealth of existing software
written for a VIS2 environment. In the ANSI mode, the unit responds to
a subset of ANSI X3.41-1974 and X3.64-1977 which are expected to become
the predominant format for terminal command sequences. New software
should be written to operate in ANSI mode. Terminal commands for ANSI
and VIS2 modes are listed in Section 2.7 and 2.8 respectively.

QUNTRAL, QODE RESPONSE

The unit responds to Control Codes (9OH-@1FH) identically in both VT52
and ANSI modes. The responses are listed in Table 2.5.1. Control
Codes may be anbedded within Escape sequences, and will be processed as
soon as they are encountered by the unit.



CONTRQY, CODE RESPONSE
CONTRCL HEX
CHARACTER QODE
NUL AgH
ENQ @5H
BEL g7H
BS @8H
HT goH
LF AAH
vT @BH
FF @CH
CR ODH
S0 OFH
SI OFH
XON 11H
XOFF 13H
CAN 18H
SUB 1AH
ESC 1BH

Page

unit RESPONSE ANSI OR VTS2 MODE

Ignored

Transmit answerback message.

Sound bell tone.

Move the cursor to the left one character
position, unless it is at the left margin,
in which case no action occurs.

Move the cursor to the next tab stop, or
to the right margin if no further tab
stops are present on the line.

This code causes a line feed or a new line
operation. (See Section 1.6.3)

Interpreted as LF.
Interpreted as LF.

Move cursor to left margin on the current
line. '

Select Gl character set, as defined by
"ESC) " sequence.

Select GO character set, as defined by
"ESC(" sequence.

Causes terminal to resume transmission.

Causes terminal to stop transmitting all
codes except XOFF and XON.

If sent during an escape or control sequence,
the sequence is immediately terminated and
not executed.

Interpreted as CAN.

Introduces an escape sequence.

TABLE 2.5.1

29



2.6

Page 30

ANSI FORMAT

NOTE: A brief but restricted description of the ANSI format applicable
to the unit follows. Canpleteness and generalization have been
sacrificed in deference to expedience in discussing the standard in
order to provide only the information necessary to program the unit.
Persons interested in the complete ANSI standard may obtain copies by
writing to:

Sales Department

American National Standards Institute
1439 Broadway

New York, New York 10018

All commands begin with ESCAPE (1BH) which terminates any previously
started but incomplete Cammand Sequence. The swbsequent characters
which are part of the command are not displayed. Display resumes after
a complete ocommand has been assembled. There are two basic command
forms:

1. The first form consists of one or two characters other than
“[" which follow ESC and uniquely define a command. Within
the set of valid Escape Sequences, the value of the first
character unambiguously indicates whether a subsequent final
character is required to complete command, or whether the
first character is the final character of the command
sequence.

Examples: A) Cammand: NEXT LINE

ESC E 1BH, 45H
Escape Final Hexadecimal |
Character Character Representation

B) Cammand: DOUBLE WIDE LINE
ESC # 6 1Bd, 23H, 36H

Escape Intermediate Final Hexadecimal
Character Character Character Representation

2. In the second command form, ESC is followed by "[". The
character pair is called the "Control Sequence Introducer,
CS1". Following the CSI are @ or more parameters separated by
semicolons and terminated by a final character. For the unit,
the parameters consist of decimal numnbers formed by strings of
or more ASCII digits and the final character is alphabetic.
The parameters may be "selective" or "numeric".
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SELECTIVE PARAMETERS (Ps) are used to select individual
subfunctions within a selected list and must be chosen from a
limited set appropriate for the command. NUMERIC PARAMETERS
(Pn) explicitly represent a number and are valid within the
range @ to 249.

Examples: A) COOMMAND: Move the active (cursor) position
to the right 15 places.

ESC [ 15 C 1BH, 5BH, 31H, 35H, 43H
CsI PN Final Hexadecimal
Character Representation

B) (QOMMAND: Clear lamps 1-4; illuminate lamps
1 and 3.

Deliminiter
ESC [ @;1;3 q 1BH, 5BH, 30H, 3BH, 31H, 3BH, 33H, 71H

CsI Ps Final Hexadecimal
Character Representation

In general, a ocontrol sequence with several selective
parameters is functionally equivalent to several control
sequences, each with one selective parameter, The same
results as the control sequence of examble B) above could be
acoomplished by:

ESC[@gESC[1gESC[3q
or: ESC[;1;003q
or: ESC[gESC[1;3qg

The following section describes each escape sequence valid for the
unit in ANSI mode. A summary is presented in Section 2.9.1.
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ANSI QONTROI, SFOUENCES

CURSOR POSTTION REPORT
ESC[Pn;PnR

This sequence reports the active (cursor) position of the unit to the
host by means of two numeric parameters (Pn), the first specifying the
line and the secord specifying the column.

The numbering of lines depends on the state of the Origin Mode.

This CONTROL sequence is solicited by a Device Status Report sent from
the host. (See Section 2.7.8.)

CURSOR BACKWARD
ESC[PnD

This sequence moves the active (cursor) position to the left as
determined by th: numeric parameter. I.e., if the value represented by
the parameter value is N, the cursor is moved N spaces to the left; if
zero or 1, the cursor is moved one space to the left. When attempting
to move the cursor beyond the left margin, the cursor stops at the left
margin.

CURSOR DOWN
ESC(PnB

This sequence moves the active (cursor) position downward without
altering the column position. The distance moved is determined by the
numeric parameter; i.e., if the parameter value is N, the cursor is
moved N lines downward, if zero or 1, the cursor is moved one line
dowrward. When attempting to move the cursor below the bottam margin,
the cursor stops at the bottam margin.

CURSOR FORWARD
ESC[PnC

This sequence moves the active (cursor) position to the right as
determined by the numeric parameter. I.e., if the parameter value is
N, the cursor is moved N spaces to the right, if zero or 1, the cursor
is moved one space to the right. When attempting to move the cursor to
the right of the right margin, the cursor stops at the right margin.
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CURSOR POSITION
ESC[Pn;PnH

This sequence moves the active (cursor) position to the position
determined by two parameter values, the first specifying the line
position and the second specifying the column position. A value of
zero or 1 in the first parameter places the cursor in the first line;
a value of zero or 1 in the second parameter places the cursor in the
first column. Similarly, a parameter sequence of 15;10 will move the
cursor to line 15, colum 10. The default condition, with no
parameters present, e.g. ESC[H, is equivalent to a HOME command, and
the cursor will move to the top left corner of the screen, or 1line 4@,
column 4.

The numbering of lines depends on the state of the Origin Mode. See
2.7.28.

CURSOR UP
ESC[PnA

This sequence moves the active (cursor) position upward without
altering the column position. The distance moved is detemmined by the
numeric parameter; i.e., if the parameter value is N, the cursor is
moved N lines upward, if zero or 1, the cursor is moved one line
upward. When attempting to move the cursor above the top margin, the
cursor stops at the top margin.

DEVICE ATTRIBUTES
ESC[Pnc

1. A OONTROL sequence with either no parameters or a parameter of ]
is sent by the host to the unit requesting the unit to identify
itself.

2. The unit response to this request is as follows:

IDENTIFICATION RESEONSE, TO HOST

unit No Options ESC[?1;2c or ESC[?1;1lc
DEVICE STATUS REPORT
ESC[PsR

' The general status of the unit is requested and reported according to

the following selective parameter (Ps):
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PARAMETER PARAMETER MEANING

1} ' " Response from unit—Ready, Ko
malfunctions detected (default).

3 Response from unit
—Mal function—retry

5 Coammand from host—Please report

status (using a DSR control sequence)

A DSR with a parameter value of @ or 3 is always sent as a response to
a DSR from the host with a parameter value of 5.

6 Camand from host—Please report active
position (using a CPR control
sequence) . (See Section 2.7.l)

ERASE IN DISPLAY
ESC[Psd

This sequence erases some or all of the characters in the display as
determined by the parameter. Any complete line erased by this sequence
will return that line to single width mode.

PARAMETER PARAMETER MEANING

/) Erase from cursor position to the end
of the screen (default)

1 Erase from the start of the screen to
and including the cursor position

2 Erase all of the display—all the 1lines
are erased and changed to single—
width. The cursor does not move.

ERASE IN LINE
ESC[PsK

This sequence erases same or all of the characters in the active 1line
as determined by the parameter.

PARAMETFR PARAMETER MEANING

] Erase from the cursor position to the
end of the line, inclusive (default) .

1 Erase from the start of the line to
and including the cursor position.

2 Erase all of the line.
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HORTZONTAL TABULATION SET
ESC H

This sequence sets one horizontal stop at the cursor column position.

ESC[Pn;Pnf

This sequence moves the active (cursor) position to the position
detemmined by two parameter values, the first specifying the line
position and the secord specifying the column position. A value of
zero or 1 in the first parameter places the cursor in the first line;
a value of zero or 1 in the second parameter places the cursor in the
first ocolumn., Similarly, a parameter sequence of 15;10 will move the
cursor to line 15, column 10. The default corndition, with no
parameters present, e.g. ESC[f, moves the cursor to the HOME position.
The numbering of lines and columns depends on the reset or set state of
the Origin Mode. See 2.7.28.

JINDEX
ESC D

This sequence causes the cursor to move downward one line without
changing the column position. If the cursor is at the bottam margin, a
scroll up is performed.

Set Mode:ESC[20h
Reset Mode:ESC[201

The Reset Mode control sequence, e.g. ESC[201, causes the cursor to
move vertically, and the RETURN key (CR) to send the single code CR.
The Set Mode control sequence, e.g. ESC[20h, causes the cursor to move
to the first position of the following line, and causes the RETURN key
to send the two codes (CR,LF). The state of this option upon power up
is detemined by a "switch" setting., See Section 1.6.3.

NEXT LINE
ESC E

This sequence causes the active position to move to the first position
on the next line downward. If the active position is at the bottam
margin, a scroll up is performed.
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SCREEN ALIGNMENT DISPLAY
ESC#8

The command fills the entire screen area with uppercase E's for screen
focus and alignment. This command is used by Micro—-Term manufacturing
personnel.

ANSI/VTS2 MODE
Set Mode: N/A
Reset Mode: ESC[?21

The Reset Mode oontrol sequence, e.g., ESC[?21, causes only VIS52
compatible escape sequences to be interpreted and executed. The Set
Mode control sequence causes only ANSI "compatible" escape and control
sequences to be interpreted and executed. See Section 2.8.15.

AUTO REPEAT MODE
Set Mode: ESC[?8h
Reset Mode: ESC[?81

The Set Mode control sequence allows certain keyboard keys to
auto-repeat. The Reset Mode control sequence causes no keyboard keys
to auto-repeat.

AUTONRAP MODE
Set Mode: ESC[?7h
Reset Mode: ESC[?71

The Set Mode control sequence, e.g., ESC[?7h, cause any displayable
characters received when the cursor is at the right margin to advance
to the start of the next line, performing a scroll up if required and
permitted. The Reset Mode control sequence, e.g., ESC[?71, cause these
characters to overwrite any previous characters at the right margin
without advancing the cursor.

CURSOR KEYS MODE
Set Mode: ESC[?1h
Reset Mode: ESC[?11

This mode is only effective when the temminal is in keypad application
mode and the ANSI/VTS2 mode is set. Under these conditions, the Set
Mode control sequence will cause the four cursor function keys to send
application functions. The Reset Mode control sequence will cause the
four cursor function keys to send ANSI cursor control commands. See
Section 2.1.5,.
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COLUMN MODE
Set Mode: ESC[?23h

Reset Mode: ESC[?31

The Set Mode control sequence will allow a maximm of 132 columns on
the screen. The Reset Mode control sequence will allow a maximum of 80
columns on the screen.

DQUBLE HEIGHT LINE
Top Half: ESC#3
Bottam Half: ESC#4

The line containing the cursor becomes the top or bottamn half of a
double-height, double-width 1line, as detemmined by the control
sequences. In order to insure full double-height characters, the
control sequences must be used in pairs on adjacent lines, and the same
character output must be sent to both lines. If the 1line was
single-width, single-height, all characters to the right of the center
of the screen are lost. If the cursor is located to the 1left of the
center screen, it will remain in the same character position; if the
cursor is to the right of the center screen, it is moved to the right
margin,

DOUBLE-WIDTH LINE
ESC#6

This sequence causes the 1line that oontains the cursor to become
double-width, single—-height. If the 1line was single-width,
single~-height, all characters to the right of the center of the screen
are lost, If the cursor is located to the left of the center screen,
it will remain in the same character position; if the cursor is to the
right of the center screen, it is moved to the right margin,

AIDENTIFY TERMINAL
ESC Z

This sequence causes the same response as the ANSI DEVICE ATTRIBUTES.
This sequence will not be supported in future terminals, therefore the
ANST device attributes command sequence should be used by any new
software. :

KEYPAD APPLICATION MODE
ESC =

The auxiliary keypad keys and cursor control keys will transmit control
sequences as defined in Sections 2.1.5 and 2.1.6.
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2.7.26  KEYPAD NUMERIC MODE
ESC >

The auxiliary keypad keys will send ASCII codes correspording to the
characters on the keys. The cursor control keys will send cursor
controls.

2,7.27 IOAD LFDS
ESC[Psq

Load the four programmable LED's on the keybo.rd according to the
selective parameter(s).

PARAMETER PARAMETER MEANING

Clear LED's L1 through L4
Light L1
Light L2
Light L3
Light L4

oW S

The LED numbers are indicated on the keyboard.

For example: If the programmer wishes to light L1 and L3, the
following sequence should be used: ESC[1;3q. To then extinguish Ll
and L3, and light only L2, use the following: ESC[#;2q.

2.7.28 ORIGIN MODE
Set Mode: ESC[?6h
Reset Mode: ESC[?61

The Set Mode control sequence, e.g., ESC[?6h, causes the origin (home)
to be at the upper left character position within the margins. Refer
to SET TOP AND BOTT(M MARGINS. Once margins have been defined, the
line and column nunbers are relative to those margin settings. The
cursor is not allowed to be positioned outside the margins.

The Reset Mode control sequence, e.g., ESC[?61, causes the origin
(home) to be at the upper—left character position on the screen (column
1, line 1). If margins have been set (refer to SET TCP AND BOTT(M
MARGINS) , the line and column numbers are independent of these
settings. The cursor may be positioned outside the margins with a
cursor position or horizontal and vertical position control.

The cursor is moved to the new home position when this mode is set or
reset.

Lines and columns are numbered consecutively, with the origin (home)
being line 1, colum 1 (upper left character position).
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RESTORE CURSOR
ESC 8

This sequence causes the previously saved cursor position, graphic
rendition, and character set to be restored. Refer to SAVE CURSOR.

SAVE CURSOR
ESC 7

This sequence causes the cursor position, graphic rendition, and
character set to be saved. Refer to RESTORE CURSOR.

SCROLLING MODE
Set Mode: ESC[?4h
Reset Mode: ESC[?41

The Set Mode control sequence, e.g., ESC[?4h, causes the scroll to be
"smooth"™ at a maximum rate of six or twelve lines per second (see
Section 1.11.4). The Reset Mode control sequence, e.g. ESC[?41, causes
the scroll to "jump" instantaneously.

SCREEN MODE
Set Mode: ESC[?5h
Reset Mode: ESC[7?751

The Set Mode control sequence, e.g., ESC[?5h, causes the screen to be
white with black characters. The Reset Mode, e.g., ESC[?51, causes the
screen to be black with white characters.

SET TCP AND BOTT(M MARGINS
ESC[Pn;Pnr

This control sequence selects the top and bottam margins to define the
scrolling region. The first numeric parameter in the control sequence
refers to the first line in the scrolling region; the second numeric
parameter refers to the bottam line in the scrolling region., Default
is the entire screen, i.e., no margins— the entire screen will scroll.
The minimum size of the scrolling region allowed is two lines, i.e.,
the top margin (line number) must be less than the bottam margin (line
number). The cursor is placed in the home position. Refer to ORIGIN
MODE.

SINGLE-WIDTH LINE
ESC#5

This control sequence causes the line containing the cursor to become
single-width, single-height. The cursor remains at the same character
position. This is the default condition for all new lines on the
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sCreen,

REVERSE INDEX
ESC M

This control sequence causes the cursor to move to the same horizontal
position on the preceding line. If the cursor position is at the top
margin, a scroll down is performed.

RESET TO INITIAL, STATE
ESC ¢

This control sequence resets the unit to its initial state, i.e. the
state it has after it is powered on. This sequence also causes the
execution of the power-up self-test.

RESET MODE
ESC[7PS;PS;..+;Psl

This control sequence resets one or more private unit modes as defined
by each selective parameter in the parameter string., Each mode to be
reset is specified by a separate parameter. Refer to SET MODE.

SET MODE
ESC[?PS; 4.3 Psh

This control sequence sets one or more private unit modes as defined by
each selective parameter in the parameter string. Each mode to be set
is specified by a separate parameter. A mode is oconsidered set wuntil
it is reset by a Reset Mode control sequence. Refer to RESET MODE.

PARAMETER MODE FUNCTION NoETT NRESET™
1 Cursor Key Application Cursor
2 ANSI/VT52 ANST VIS2
3 Column 132 80
4 Scrolling Smooth Jump
5 Screen Reverse Normal
6 Origin Relative BAbsolute
7 Auto Wrap Enabled Disabled
8 Auto Repeat Enabled Disabled
31 2 pages (88 Col) Enabled Disabled

All other parameters are ignored.
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SELECT CHARACTER SET

The appropriate G# and Gl character sets are designated from one of the
five possible character sets. The G# character set is enabled by the
code SI (@FH), while the Gl character set is enabled by the control
code SO (QEH).

Gf SETS Gl SETS

SEQUENCE SEQUENCE MEANING

ESC(A ESC)A United Kingdom Set

ESC(B ESC)B ASCII Set

ESC(0 ESC) 0 Special Graphics

ESC(1 ESC)1 Altemate Character ROM
Standard Character Set

ESC(2 ESC) 2 Altemate Character ROM

Special Graphics

The United Kingdom and ASCII sets conform to the "ISO intemational
register of character sets to be used with escape sequences". The
other sets are private character sets. Special Graphics means that the
graphic characters for the oodes 6F Hex to 7E Hex are replaced with
other characters (see Table 2.3.1). When a specified character set is
enabled through the use of the Select Character Set codes SI or SO,
that character set will be used until another Select Character Code (SI
or S0) the "restore cursor"™ (2.7.31) command is received, or the
operator chooses another page (sd@e Section 1.3.11).

SELECT GRAPHIC RFNDITION
ESC [PS; oo .PS“

This ocontrol sequence enables the graphic rendition as specified by the
parameter(s). All characters transmitted to the unit following the
control sequence are rendered according to the specified parameter(s)
until the next occurrence of a Select Graphic Rendition control
sequence.

PARAMETER PARAMETER MEANING

) Attribute Off (Default)

1 Bold or Increased intensity
4 Underscore

5 Blink

7 Negative (reverse) image
All other parameter values are ignored.
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TABULATION CLEAR
ESC[Psg

This control code sequence causes tabs to be cleared as specified by
the numeric parameter. Default value is 0.

PARAMETER PARAMETER MEANING

g Clear the horizontal tab stop at the
active column position.

3 Clear all horizontal tab stops.

All other parameter values are ignored.

IWO PAGE CPERATION
Set Mode: ESC[?31h

Reset Mode: ESC[?311

The Set Mode control sequence allows the "select page 1" and "select
page 2" (2.7.78) commands to operate when in 80 column mode. When
reset, the commands are ignored.

ANST MODE EDITING QOMMANDS

DELETE CHARACTER
ESC[PnP

Pn characters on a single line are deleted, beginning with the
character at the current cursor position. Undeleted characters to the
right of the cursor are moved to the left to occupy the deleted
character space.

DELETE LINE
ESC[PnM

Pn lines are deleted from the display beginning with the 1line
containing the cursor. Only lines within the scrolling region can be
deleted. Undeleted lines below the cursor are moved up to occupy the
deleted row space. Each row of the resulting space at the bottam of
the window takes on the graphic rendition (video attributes) of bottam
row of the window.

ANSERT LINE
ESC[PnL

Pn lines are inserted before the row containing the cursor. Only lines
within the scrolling region can be affected. The cursor line and those
which are below it and within the window are moved down to create the
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space for the inserted lines which take on the video attributes of the
cursor line.

INSERTION/RFPIACEMENT MODE
Enter Insertion Mode: ESC[4h
Exit Insertion Mode: ESC{41

The control sequence causes the unit to enter the insertion mode and
illuminate L3 on the keyboard LEDs. While the insertion mode is
active, all received characters are placed at the cursor position, all
characters from the cursor to the right margin are shifted to the right
by one character, and the rightmost character is lost. The Exit
sequence causes L3 to be extinguished and all received characters to
overwrite the preexisting character at the cursor position. This mode
is also called replacement mode and is the normal mode of operation
upon power up of the unit.

ANST MODE PRINTER OPERATION

There are 2 print modes and 2 print commands. If either mode is
entered, it must be terminated before selecting another mode or issuing
a print command. Any non-displayable characters (special graphics) are
converted to spaces before transmission to the printer, Trailing
spaces are not transmitted and transmission of each line ends with CR
(fDH) and LF (@AH). Double height rows are transmitted as two
identical single height rows. Double width rows are transmitted as
single width. The printer may ocontrol data transmitted from the unit
by lowering DIR (pin 20) or sending XOFF. Transmission to the printer
is resumed when DIR becomes high or XON is received from the printer.

AUTO PRINT MODE
Enter: ESC[?5i
Terminate: ESC[?4i

Auto-print mode may be initiated or terminated by the operator by
depressing "CONTROL ENTER/PRINT" or by the host with the listed control
sequences. While in the auto-print mode, the unit transmits the
contents of the cursor line to the printer whenever a linefeed function
is performed.

PRINTER CONTRQLLER MODE
Initiate: ESC[51
Terminate: ESC[4i

Printer controller mode causes all data received by the unit to be sent
to the printer without being displayed. If no printer is attached or
the printer is not ready and was not ready when the unit was powered
up, data destined for the printer is displayed. No characters of the
command to exit printer controller mode are passed to the printer.
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ESC[?1i

The line containing the cursor is passed to the printer.

PRINT PAGE
ESC[i

Data representing the entire page is sent to the printer upon receipt
of this command. The page may consist of the entire display or be
restricted to the scrolling region (see Sections 1.9.4, 2.7.65). A
formfeed code will follow the page data if selected (see Sections
1.9.3, 2,7.66) .

PRINT EXTENT
Set: ESC{19h (Full Screen)
Reset: ESC[191 (Scrolling Window)

When the print extent mode is set, all characters of the display are
transmitted during the execution of a page print command. With the
print extent mode reset, only the characters within the scrolling
window are transmitted.

PRINT TERMINATION CHARACTER MODE
Set: ESC[18h (Form Feed)
Reset: ESC[181 (None)

With the print temmination character mode set, a form feed (OCH) is
added to the end of the data destined for the printer in response to a
"print page" command. When the mode is reset, no extra characters are
transmitted.

PRINTER STATUS REPORT

Before issuing a print command, the host may request a report from the
unit to wverify that the printer is operationmal. Verification of the
printer status minimizes the risk that an inoperable printer will cause

the unit to send XOFF to the host and suspend processing of new data
until the printer becomes operable.
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FUNCTION REQUEST/RESPONSE SEOUENCE
Host requests printer status ESC[?15n
Response: Printer ready ESC[?16n

Response: Printer temporarily
not ready (DITR low now, but was

high during power up tests) ESC[?11ln
Response: No printer (DTR is low

and was low during power up tests) ESC[?13n
PAGE SELECTION

When in 80 column mode and with 2 page operation enabled (2.7.38), the
host can select either of 2 pages for display. Each page maintains its
own cursor position and character set definitions., Changing between 88
and 132 column mode erases both pages and forces page 1 to be selected
when 80 column mode is restored,

SELECT PAGE 1
ESC[V

Selects page 1 when in 83 column mode and 2 page operation is enabled.

SELECT PAGE 2
ESC[U

Selects page 2 when in 8¢ column mode and 2 page operation is enabled.
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VI52 CONTRAL SEQUENCES

CURSOR UP
ESC A

This ocontrol code sequence moves the cursor upward one position without
altering the bhorizontal position. When attempting to move the cursor
above the top margin, the cursor stops at the tcp margin.

CURSOR DOWN
ESC B

This control code sequence moves the cursor downward one  position
without altering the horizontal position. When attempting to move the
cursor below the bottam margin, the cursor stops at the bottam margin.

CURSOR RIGHT
ESC C

This control code sequence moves the cursor to the right, When
attanpting to move the cursor to the right of the right margin, the
cursor will stop at the right margin.

CURSOR LEFT
ESC D

This control code sequence moves the cursor the the Ileft. When
attempting to move the cursor beyond the left margin, the cursor will
stop at the left margin.

ENTER GRAPHICS MODE
ESC F
This ocontrol sequence enables the special graphics character set to be

used.

EXIT GRAPHICS MODE
ESC G

This control sequence enables the standard ASCII character set to be
used.

CURSOR TO HOME
ESC H
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This ocontrol sequence moves the cursor to the home (upper left)
position.

REVERSE LINE FEFD
ESC I

This control sequence moves the cursor upward one position without
altering the oolumn position. If the cursor is at the top margin, a
scroll down is performed. '

ERASE TO END OF SCREFN
ESC J '

This control sequence causes all characters from the cursor position to
the end of the screen to be erased. The cursor position is not
changed.

ERASE TO END OF LINE
ESC K

This control sequence causes all characters from the cursor position to
the end of the current line to be erased. The cursor position is not
changed.

FSC Y line column

This control sequence causes the cursor to be moved to the specified
line and column. The line and column numbers are sent as ASCII codes
whose values are the number plus 1F Hex; e.g., 20 Hex refers to the
first line or oolumn, 2F Hex refers to the sixteenth line or column,
etc.

IDENTIFY

ESC Z

This ocontrol sequence causes the terminal to send its identifier escape
sequence to the host.

ENTER ALTERNATE KEYPAD MODE

ESC=

This control sequence enables the auxiliary keypad keys to send unique
identifiable escape sequences for use by applications programs.
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EXIT ALTERNATE KEYPAD MODE
ESC>

This control sequence enables the auxiliary keypad keys to send the
ASCII codes for the function or characters engraved on the key.

ENTER ANSI MODE
ESC<K

This control sequence causes all subsequent escape sequences to be
interpreted acocording to ANSI Standards X3.64-1977 and X3.41-1974 (see
Section 2.7) . The VI-52 escape sequences designated in this section
will not be recognized.

PRINTER PORT

The unit supports six commands to control the printer port in VTS2
mode.

ESC V: print the line containing the cursor
ESC ]: print the screen
ESC W: enter printer controller mode
ESC X: exit printer controller mode
ESC “: enter auto print mode
ESC _ : exit auto print mode.
PRINIER CONIRCLLER JODE

When printer controller mode is enabled, all future characters received
by the unit except XON and XOFF are passed directly to the printer
until the command to exit printer controller mode is received. The
exit sequence, "ESC X", is not passed to the printer but instead causes
the terminal to exit the printer controller mode.

AUTO-PRINT MODE

When the auto print mode is enabled, receipt of the line feed code by
the unit causes the row containing the cursor to be marked for
printing. In this mode, data on the display can be autamatically
printed without necessarily degrading terminal response time to the
operator.
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PRINTER HANDSHAKING

The printer can suspend transmission from the unit to the printer by
either 1lowering DTR (see 3.1.3) or sending XOFF to the unit.
Transmission to the printer resumes when an XON is received from the
printer (if XOFF had previously been sent) and DTR is high. The
processes of printing and communicating with the host are managed
independently by the unit, allowing different data rates to be used on
the two channels without interference. If the printer is used at «
slower speed than the I/0 channel, auto XON - XOFF must be used and
supported by the host.
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2.9 QONTROL, SFOUENCE SUMMARY
2.,9.1  ANSI MODE QONTROL, SEQUENCES SUMMARY

CURSOR MOVEMENT
Cursor Up ESC[PnA
Cursor Down ESC[PnB
Cursor Forward (right) ESC[PnC
Cursor Backward (left) ESC[PnD
Direct Cursor Addressing ESC[P1;PcH (Pl=line #)
or ESC[Pl;Pcf (Pc=column #)
Index ESC D
New Line ESC E
Reverse Index ESC M
Save Cursor and Attributes ESC 7
Restore Cursor and Attributes ESC 8
ERASING
From Cursor to End of Line ESC[K or ESC[@K
From Beginning of Line
to Cursor ESC[1K
Entire Line Containing Cursor ESC[2K
From Cursor to End of Screen ESC[J or ESC[0J
From Beginning of Screen
to Cursor ESC[1J
Entire Screen ESC[2J0
CHARACTER LINE SIZE
Change this line to double-height
top half ESC#3
Change this line to double-height
bottan half ESC#4
Change this line to single-width
single-height ESC#5
Change this line to double-width
single~height ESC#6
80 COLUMN PAGE SFLECTION
Select page 0 ESC[V
Select page 1 ESC[U

These commands will be ignored unltss 80 column mode and 2 page mode
are selected (see 2.7.38).
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CHARACTER ATTRIBUTES
FSC[PS;PS;PS}....;PS M

Ps refers to a selective parameter., Multiple parameters are separated
by the semicolon character (3BH). The parameters are executed in order
and have the following meanings:

@ or None All Attributes Off
1l Bold on
4 Underscore On
5 Blink On
7 Reverse Video On
CHARACTER SETS
. CHARACTER SET G DESIGNATOR Gl DESIGNATOR
United Kingdom (UK) ESC(A ESC)A
United States (USASCII) ESC(B ESC)B
Special Graphics Characters
and Line Drawing Set ESC(0 ESC) 0
Alternate Character ROM ESC(1 ESC)1
Alternate Character ROM
Special Graphics Characters ESC(2 ESC) 2
SCROLLING REGION

ESC[Pt;Pb r

Pt is the number of the top line of the scrolling region; Pb is the
number of the bottam line of the scrolling region and must be greater
than Pt.

TAB STOPS:

Set tab at current column ESC H

Clear tab at current column ESC[g or ESC|[@g
Clear all tabs ESC[3g
PROGRAMMABLE, LEDS

ESC[Ps;Ps;...Ps q

Ps are selective parameters separated by semicolons (3BH) and executed
in order, as follows:

@ or None All LEDs Off
1 I1 On
2 L2 On
3 L3 On
4 14 On



MODES

MODE NAME

Insertion/Replacement
Print temination
Print extent

Line feed/new line

Cursor key mode
ANSI/VTS2 mode
Column mode
Scrolling mode
Screen mode
Origin mode
Wraparound
Auto repeat

2 page mode
Keypad mode

REPORTS
sor. Positi t

Invoked by
Response is
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TO SET TO RESET
MODE SEQUENCE MODE SEQUENCE
Insertion ESC[4h Replacement  ESC[41
Form feed ESC[18h None ESC[181
Full page ESC[19h Window ESC[191
NEW line ESC[26h Line feed ESC[2A1
Application ESC[?lh Cursor ESC[?11
ANSI NA VIS52 ESC[?21
132 Col ESC[?3h 84 Col ESC[?31
Smooth ESC[?4h  Jump ESC[?41
Reverse ESC[?5h Normal ESC[?51
Relative ESC] 26h Absolute ESC[?61
On ESC[?7h Off ESC[?71
On ESC[?8h Off ESC[?81
On ESC[?31h Off ESC[?311
Application ESC = Numeric ESC[>
ESC[6n

ESC[P1;PcR Pl = Line; Pc = Column

Printer Status Report
Invoked by ESC[?15n
Response: Ready ESC[?10n
Temporarily Not Ready ESC[?11ln
No Printer ESC[?13n
Status Report
Invokea by ESC[5n

Response is

t Are Y
Invoked by

Response is

ESC[#n (terminal OK)
ESC[3n (terminal not OK)

ESC]c or
ESC[0c
ESC[?1;2c
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RESET

Reset causes the power-up reset routine to be executed.

EC ¢

QONFIDENCE TESTS
Fill Screen with "Es" ESCi#8
Invoke Tests ESC[2;9y

Tests exercise ROM, RAM, and EAR(M. Tests are repeated indefinitely
until failure or power off.

EDITING
Insertion mode: Enter ESC[4h
Exit - (replacement mode) ESC[41
Delete character ESC[PnP
Delete line ESC[PnM
Insert line ESC[PnL
PRINTING
Auto print mode: Enter ESC[?5i1
Exit ESC[?4i
Printer controller mode: Enter ESC[5i
Exit ESC[4i
Print line ESC[?1i
Print page ESC[i

2,9.2  VIS2 MODE CONTRQL SFQUENCES SUMMARY

Cursor Up ESC A
Cursor Down ESC B
Cursor Right ESC C
Cursor Left . ESC D
Select Special Graphics

Character Set ESC F
Select ASCII Character Set ESC G
Cursor to Hame ESC H
Reverse Line Feed ESC 1

Erase to End of Screen ESC J



Erase to End of Line

Direct Cursor Address
Identify

Enter Altemate keypad Mode
Exit Altemate Keypad Mode
Enter ANSI Mode

PRINTER COMMANDS

Enter Printer Controller Mode
Exit Printer Controller Mode
Enter Auto Print Mode

Exit Auto Print Mode

Print Line

Print Page

ESC K

ESCY
ESC Z
ESC =
ESC >
ESC <

ESC W
ESC X
ESC ”
ESC _
ESC V
ESC ]

line column
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EXTFRNAL INTERFACES

POWER/ENVIRONMENT

The unit was factory set to operate at 115v. or 220v. + 10% 50/60 Hz.

The ambient temperature must be within the range of 5 - 40 degrees C.

25 PIN EJA CONNECTOR TO HOST

The Data Terminal Ready line (pin 20 of the I/O connector) is normally
asserted whenever the unit is powered up. However, DIR may be forced

low for the duration of the long break (modem disconnect) signal by
typing SHIFT BREAK.

1 13
o 00 0000 0 00000
@ 00 0600000000

14 25

PIN

1 Protective ground Caumon

2 Serial Out (data) From unit

3 Serial In (data) To unit

4 Request to Send (out) Asserted whenever the

unit is on

5 Clear To Send (in) Unused in full duplex
6 Data Set Ready (in) Unused in full duplex
7 Signal Ground Canmon
20 Data Terminal Ready (out) Normally asserted whenever

the unit is on, except
during long "Break".

‘All signal levels at the 25 pin I/O connector must conform to EIA SID

RS-232-C. Signals originating from the unit conform to this standard
when properly loaded. In particular, the ™"mark", "low", "off", or
"unasserted" state exists when the level at the appropriate pin is in
the range -3 to -25v, The "space", "high", "on", or "asserted" state
exists when the voltage is 43 to +25v. referenced to pin 7.
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The minimum interface for bidirectional data transfer consists of the
interconnecting pins 2,3 and 7 between the unit and the host. All
unconnected input control lines on the I/O connector assume the
unasserted state.

CURRENT LOOP

The unit may be converted to a Current Loop interface by purchasing a
current loop adapter from Micro-Term or your local Micro-Term
distributor. This adaptor plugs into the RS232 (I/O) port and is
housed in a plastic case approximately 4"x2"x1 1/2". Instructions for
installation are provided with the device.

QONNECTOR TO PRINTER

1 protective ground Cammon

2 serial in (XON,XOFF) To unit

3 serial out (data) From unit

7 signal ground Cammon

* Data Terminal Ready (In) Disables transmissions
from unit when not
asserted.

Pin 20 assumes the unasserted state at the unit if not oonnected.
Printer port operation can be verified by the use of "printer test
mode" (1.9.2). XON/XOFF transmission and DTR level from the printer
can be verified in "diagnostic mode" (1.11.2).

VIDEQ OUT

A composite video signal representing the screen display is available
through the video output connector at the rear of the unit. In
general, satisfactory reproduction of the display will not be obtained
with the common type of closed circuit TV monitor since overscan will
occur.,

Accurate display reproduction is obtained by using a "data display"
type of monitor.

OUTPUT IMPEDANCE: 75 ohms, dc coupled -
SYNC LEVEL: 6.0 V.
BLACK LEVEL 5 V.

WHITE LEVEL: 1.5 V.
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IN CASE OF DIFFICULTY,...

SELF TEST ERROR CODES

After power up, or whenever the self tests are performed, a single
digit error code will be displayed in the upper left hand corner of the
display if any of the tests are not successfully passed. The
significance of the error digits are summarized below.

1. Display Memory Failure At least one of the 48 thousand bits of
display memory is not properly accessible. Depending upon the
degree of disfunction, the effect of the memory failure may not
otherwise be immediately apparent to the user.

2. EAROM Fajlure The integrity of the data retrieved from the
EAROM can not be verified. A set of default values are used in
place of the EAROM data to "set up" the unit. The set up
features must be verified and corrected for the user's

application.

3. Display Memory and FAROM Failure

4. RM Checksum Failure: The internal program memory cannot be
verified.

5. RCM and Display Failure
6. RCM and EAROM Failure
7. W@dﬂm&mﬂi

If, after power up, there is no display or an improper display and the
"keyboard locked", L1, L2, L3, and L4 LEDs are all on, then there has
been a failure of the internal processor RAM and the terminal must be
repaired. All other detected errors are non-fatal in that the user may
proceed at risk to use the terminal, but a processor RAM error will
immediately cause the terminal to suspend operation.

- TROUBLESHOOTING SUGGESTIONS

A) Keyboard Locked Verify that the host sends XON after XOFF to
reenable transmission from the unit.

B) Checkboard Character(s) On Display Verify the I/0 interface
including signal levels, speeds, nhumber of data bits, and
parity at both the unit and the host.

C) 5 Bells Upon Power-Up Hardware failure. Refer to Section
3.2.1.
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No Communication To/From Host Verify the I/O connections in
3.1.2, Verify data rates and word format. Be sure that
transmission from either the host or the unit has not been
suspended due to receipt of "XOFF"; check using "diagnostic
mode" (1.11.2). Verify keyboard operation in LOCAL mode.
Verify that a ©print operation has not been suspended
indefinitely; check using "diagnostic mode" (1.11.2).

E) Blank Display Be sure that the unit is turned on and connected

to the proper saurce. Depress any key to reset the "tube
saver" feature which will blank the display after 8 minutes of
inactivity when enabled.
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ASCII QODES
g o

e > =

g 2 Z2
Q o oo
NUL 00000000
SOH 00000001
STX 00000010
ETX 00000011
EOT 00000100
ENQ 00000101
ACK 00000110
BEL 00000111
BS 00001000
HT 00001001
LF 00001010
VT 00001011
FF 00001100
CR 00001101
SO 00001110
S| 00001111
DLE 00010000
DC1 00010001
DC2 00010010
DC3 00010011
DC4 00010100
NAK 00010101
SYN 00010110
ETB 00010111
CAN 00011000
EM 00011001
SUB 00011010
ESC 00011011
FS 00011100
GS 00011101
RS 00011110
Us 00011111
SP 00100000
! 00100001
" 00100010
4 00100011
$ 00100100
% 00100101
& 00100110
! 00100111
(00101000
) 00101001

00101010

Octal

001
002
003
004
005
006
007
010
011
012
013
014
015
016
017

021
022
023
024
025
026
027
030
031
032
033
034
035
036
037
040
041
042
043
044
045
046
047
050
051
062

011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042

Hexadecimal

+ Character

QO NONEWN 2O ™"

CHVDODOZIrXC"IOTMMOO®PE~\/j A~

it7to

o
P

Binary

@ m
00101011
00101100
00101101
00101110
00101111
00110000
00110001
00110010
00110011
00110100
00110101
00110110
00110111
00111000
00111001
00111010
00111011
00111100
00111101
00111110
00111111
01000000
01000001
01000010
01000011
01000100
01000101
01000110
01000111
01001000
01001001
01001010
01001011
01001100
01001101
01001110
01001111
01010000
01010001
01010010
01010011
01010100
01010101

Octal

053

085
056
057
060
061
062
063
064
065
066
067
070
071
072
073
074
075
076
077
100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122

123

124
125

074
075
076
077
078

079

080
081
082
083
084
085

Hexadecimal

Page 59

to

~NO

Binary

G
==
oo

01010110
01010111
01011000
01011001
01011010
01011011
01011100
01011101
01011110
01011111
01100000
01100001
01100010
01100011
01100100
01100101
01100110
01100111
01101000
01101001
01101010
01101011
01101100
01101101
01101110
01101111
01110000
01110001
01110010
01110011
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WARRANTY AND SERVICE INFORMATION

The unit requires no maintenance and should perform faithfully for many
years. Micro-Term will repair any unit which fails within the original
warranty period provided that the temminal has not been abused or
modified in any way.

The unit is acoompanied by a limited one year warranty. For
in-warranty service, the user may elect to return either the defective
board or the entire unit to the factory, freight prepaid. Micro-Term
will return in-warranty repair freight prepaid for the first ninety
days of the warranty period, and freight collect thereafter.

Beyord the warranty period, Micro-Term will charge a naminal fee for
the repair of any unit. A complete technical manual, including
schematic, theory of operation, and timing diagrams is available for
owners of the unit. Any further information relating to the operation
or interfacing of your unit can be obtained by writing directly to:

MICRO-TERM, INCORPORATED
512 RUDDER ROAD
FENTON, MO 63026

(D) If you would prefer to have your terminal serviced at your location, a

convenient plan is available throughout the continental United States.
For one low monthly fee, your terminal will be repaired at your site
within one business day of your call for assistance. To begin your
service agreement, or for more information on our maintenance plan,
please call our marketing department at the below listed number.

MICROTERM, INCORPORATED
512 RUDDER ROAD

FENTON, MO 63026
ATTENTION: TECHNICAL PUBLICATIONS STAFF

(314) 343-6515



FCC PART 15 ADDENDUM

WARNING: This equipment generates, uses, and can radiate radio frequency energy and, if not in-
stalled and used in accordance with the instructions given beiow, may cause interference to radio
communications. As temporarily permitted by regulation, it has not been tested for compliance with
the limits for Class A computing devices pursuant to Subpart J of Part 15 of FCC Rules, which are
designed to provide reasonable protection against such interference. Operation of this equipment in
aresidential area is likely to cause interference, in which case the user at his own expense will be re-
quired to take whatever measures may be required to correct the interference.

INSTALLATION INSTRUCTIONS: This unit is equipped with a line filter to minimize the amount of
radio frequency interference radiated onto the power line. For this filter to be effective, the ground
prong of the three pronged line cord plug must be properly grounded by a three terminal receptacle.
Otherwise, the line filter will not function as designed and unnecessary interference will result.



SUGGESTION SHEET

MICRO-TERM, Inc. maintains a continuous effort to improve the quality and. usefulness of its
publications. To do this effectively we need user feedback--your critical evaluation of this manual.

Please comment on this manual's completeness, accuracy, organization, usability and readability.

Did you find errors in this manuai?

How can this manual be improved?

Cut Here

Please describe your position

‘Name Organization
Street Department
City State Zip
PLEASE SEND TO: MICRO-TERM, INCORPORATED
512 RUDDER ROAD
FENTON, MO 63026

ATTENTION: TECHNICAL PUBLICATIONS STAFF

(314) 343-6515









