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Chapter 1
Operator | nfornmation

The VT100 is a sinple device to operate. The term na
(Figure 1-1) is basically a typewiter that uses a video
screen instead of paper and commruni cates with a conputer
| f you can operate a typewiter, you can operate a VT100.
Chapter 1 is divided into five parts:

Controls and Indicators

Setup Mode

Definition of Each Setup Feature

Sel f-Testing the VT100

VWhat to do in the Event of a Problem

oRLNE

Part 1 shows all the controls and indicators on the

term nal and summarizes the function of each, thus
providing a quick reference for these functions.

Part 2 defines the SET-UP node and briefly sunmarizes its
f eat ures.

Part 3 describes each feature in detail. Refer to this
section if you need further information on a feature
nmentioned in the SET-UP Summary provided in Part 2.

Part 4 provides information on self-testing the VT100. It
outlines the steps required to start the built-in self-
tests and how to interpret the results once the tests
have been run.

Part 5 provides a procedure to follow in case you
encounter any problemw th the VT100. Easily recognized
failures with sinple corrective actions are provided for
each synptom Check the list on page 18 before calling
for service.

Part 1 -- Keyboard Control and Indicators

The VT100 termnal normally perfornms a two-part function
It is an input device to a conmputer -- information
entered through the keyboard is sent to the conputer. It
is sinultaneously an output device for the conputer --
that is, data comng in fromthe conputer is displayed on
t he video screen. The followi ng controls and indicators
on the VT100 keyboard are illustrated in Figure 1-2.
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SETUP

This key is used in conjunction with other keys to
perform specific functions such as setting tabs,
scrolling, and altering term nal characteristics.

ON LI NE

This indicator lights to show that the VT100 is on-line
and ready to transmt or receive nessages.

LOCAL

This indicator lights to show that the termnal is off-
line and cannot conmunicate with the host device. In

| ocal node the keyboard remains active and all characters
typed are placed on the screen.

KEYBOARD LOCKED

This indicator lights to show that the keyboard has been
turned off. The VT100 is still able to receive data from
the host. This condition can be cleared by entering and
exi ting SET-UP node.

L1--L4

These indicators are turned on and off by the host.
Consult your | ocal operating procedures for the meaning
of each indicator. L1--L4 are also used to show sel f-test
errors.

Each of these keys causes the VT100 to transnit a code
whi ch has a special neaning to your system Consult your
| ocal operating procedures for the neaning of these keys.
In SET- UP node the Edand Edkeys increase or decrease the
bri ght ness of the display. The Edand ESkeys move the

cursor left and right.

WlEACKSPACE
This key transmts a backspace code.

BREAK
This key transmts a break signal.



ST
PF1 - PF4

Each of these keys causes the VT100 to transnit a code
whi ch has a special neaning to your system Consult your
| ocal operating procedures for the neanings of these
keys.

Nuneri c Keypad

The nuneric keypad enabl es nunbers to be entered in

cal cul ator fashion. Each key in the nuneric keypad
generates the same character as the correspondi ng nuneric
key on the nmain keyboard. The ENTER key corresponds to

t he RETURN key. These keys may al so be interpreted by the
host conmputer as special function keys. Consult your

| ocal operating procedures for the neanings of these
keys.

&=
DELETE

Thi s key causes the VT100 to transmt a delete character
code to the host system The del eted character nay or nay
not be erased fromthe screen.

=
RETURN

This key transmits either a carriage return (CR) code or
a carriage return (CR) and linefeed (LF) code. This is a
SET- UP sel ectabl e feature.

LINE
FEED

LI NEFEED
This key transmts a |inefeed code.

SHIFT

SHI FT

When pressed, this key enabl es the uppercase function of
all keys. If a key does not have an uppercase function
the SH FT key will be disregarded.

)
RESET

When the termnal is in SET-UP node, this key starts the
reset sequence. This has the sane result as turning the
term nal power off and then on.

(
80/ 132 COLUWNS

When the terminal is in SET-UP A node, this key switches
the display line size from80 to 132 characters per |ine
or from132 to 80 characters per |ine.

HRECEI VE SPEED

When the termnal is in SET-UP B node, this key steps the




term nal through the receive baud rate settings in
ascendi ng order.

.4

[ TRANSM T SPEED
When the termnal is in SET-UP B node, this key steps the
termnal through the transmt baud rate settings in
ascendi ng order.

A

I TOGGLE 1/ 0
When the termnal is in SET-UP B node, this key turns the
sel ected operational feature on or off.

ONUME Local LOGRED L

E:ELL | 1 3
\
. ENTER

SMBELL G

When pressed in conbination with the CTRL key, this key
causes a bell code to be sent to the host.
%

SET- UP A/B

When the termnal is in SET-UP node, this key sw tches
the termnal from SET-UP A to SET-UP B or from SET-UP B
to SET- UP A

IIIILINE/LOCAL

I n SET-UP node, this key alternately places the VTI100 ON
LINE or LOCAL to your system Wien it is ON LINE, the

VT100 communi cates with your system Wen it is in LOCAL
the VT100 is electrically disconnected fromyour system

#E
CL EAR ALL TABS

In SET-UP A, this key clears all horizontal tabs set in
t he VT100.

@
I!!ISET/CLEAR TAB

In SET-UP A, this key sets or clears individual
hori zontal tabs.

CAPS LOXK
Thi s key enabl es the transm ssion of uppercase al phabetic



characters only. Al nuneric and special synbol keys
remai n in | owercase.

When first pressed, this key stops the transm ssion of
data fromthe conputer to the VT100. \Wen pressed a
second tinme, transm ssion resunes fromwhere it was

st opped. Check your |ocal operating procedures to ensure
that your system recognizes this key.

CTRL
CTRL
When pressed in conbination with another key, the CTRL
key causes the VT100 to transmt a code which has a
speci al neaning to your system

TAB

This key transmts a tab code.

ESC
This key transmts a code which normally has a speci al
meani ng to your system In many applications, it tells
your systemto treat the next keys pressed as a command.

Monitor Controls

The VT100 nonitor contains only two controls: the power
switch and the power selector switch, which is used to
adapt the termnal to the avail able ac input voltage
range (see specifications).

Audi bl e I ndicators (Tones)

There are three audi ble alarns associated with the VT100:
a short tone (click), a long tone (bell), and a series of
| ong tones.

Short Tone (Cick) -- The short tone is sounded by the
term nal whenever a key is pressed, with the follow ng
excepti ons:

SHI FT or CTRL keys do not generate any keyclick
because these keys do not transmt any codes but
only nodify the codes transmtted by other keys.
KBD LOCKED i ndicator is turned on; in which case,
the characters typed are | ost.

The keyclick feature has been turned off in SET-UP
node.

Long Tone (Bell) -- The long tone is sounded by the
termnal to indicate one of the follow ng conditions:



A bell code was received fromthe conputer

The cursor is eight characters away fromthe right
margi n and the margin bell feature is enabl ed.

Series of Long Tones -- The termnal will sound the | ong
tone several tines in rapid succession to indicate that
the nonvolatile nmenory (NVR) had difficulty in reading or
witing the SET-UP features. (Wien this occurs, check the
SET- UP features and then performthe Recall or Save
operation again.)

Part 2 -- Set-Up Mde

Unli ke nost termnals, the VT100 does not use sw tches or
junpers to individually turn the built-in term na
features on or off. Instead, the VT100 uses a nonvol atile
menory (NVR) which al ways renmenbers what features have
been selected, as if a switch had been set.

The sel ection and storage of built-in term nal features
is perfornmed in a special node of operation called SET-UP
node. \When you enter SET-UP node, the status of the
features stored in the tenporary nmenory is shown on the
screen. You can then change the features and store any
new feature selections either tenporarily, by |eaving
SET- UP node; or on a fixed basis, by perform ng a Save
operation. In either case, the term nal operation wl]l
reflect the new feature selection. If a recall operation
is perfornmed, or the termnal is reset, or the term nal
power is turned OFF, all tenporary feature settings are
repl aced by the features that have been stored on a fixed
basi s.

SET- UP Features at a d ance

When entered, SET-UP node provides two brief sunmaries of
the current feature status. The first presentation --
SET-UP A -- displays the location of the tab stops set in
the termnal and a visual ruler which nunbers each
character position on the line. The second presentation -
- SET-UP B -- summarizes the status of the other termna
f eat ures.

SET-UP A -- To enter SET-UP A, press the SET-UP key. The
display will now have a presentation simlar to Figure 1-
4. The bottomline of the display consists of a "ruler”
whi ch nunbers each character position available on a
line. The |l ocation of each tab stop is shown by a "T"

pl aced above the ruler. If the tab stop(s) set are those
desired, you may exit SET-UP node by pressing the SET-UP
key again or you may now change the tabs to neet your
requirenments.



SET-UP B -- SET-UP B node may only be entered from SET-
UP A node. To enter SET-UP B from SET-UP A, press the 5
key on the main keyboard. The display wll then | ook |ike
Figure 1-5.

Figure 1-6 summarizes the SET-UP B presentation. This
summary allows you to quickly determ ne what features are
enabl ed. For additional information on a feature refer to
the Definition of Each Feature section.

To exit SET-UP B press the SET-UP key.

Det ermi ni ng What a SET- UP Feat ure Does

The SET-UP features are basically a series of options in
the VT100 that allow the terminal to be tailored to its
operating environnent. Table 1-1 |lists each feature and
places it in one or nore of the follow ng genera

cat egori es:

I nstallation
Conmputer conpatibility
Operator confort

The installation category concerns itself wth the
initial installation of the term nal and any speci al
options that may be attached to the termnal. If any
term nal options are added or renoved, or the physical

| ocation of the installation is changed, verify the
settings of these SET-UP features.

Comput er conpatibility contains the features which nust
be set correctly so that the VI100 can communicate with
the host conputer. An error in these settings nay cause
incorrect data to be sent to or received fromthe
conputer; or an error nay prevent the VT100 from
communi cating with the conputer. The settings for these
features nust be obtained fromthe host conputer
programer, operator, or system manager since there are
many conbi nations of settings designed to work with
particul ar conputers and special software. These feature
settings would normal |y change only when you need to
communicate with a different conputer or a uni que
sof t war e package.

The operator confort category contains the SET- UP
features designed exclusively for the operator. These
features allow the operator to tailor the VI100 to fit

i ndi vi dual preference. These features do not affect any
operations that occur between the term nal and the
compuer.

The next section, Definition of Each SET-UP Feature,
descri bes the specific function of each feature.

How To Change a SET- UP Feature



Changing any or all of the SET-UP features is a sinple
operation and is generally perforned by follow ng the
sanme basic steps.

1. Enter SET- UP node by pressing the SET- UP key

2. Sel ect the appropriate SET-UP node by pressing the 5
key on the main keyboard each tinme you want to
switch from SET-UP Ato SET-UP B or from SET-UP B to
SET- UP A

3. Position the cursor above the feature switch or tab
stop to be changed. To position the cursor, the
SPACEBAR, Ea, Ed, TAB and RETURN keys may be used.
Sonme features do not use this step since a specific
key is dedicated to changing the feature.

4. Change the feature setting by pressing either the 6
key on the main keyboard or the appropriate
dedi cated key. Each tinme the key is pressed the
feature will change, generally to the opposite
st at e.

Table 1-2 briefly summari zes the SET-UP features, the
SET- UP node you nust be in to change a given feature, and
the key used to change the feature setting.

Setting the Answerback Message

Setting the answerback nessage is different fromsetting
any of the other term nal features. An answerback nessage
can be typed into the VT100, using the foll ow ng steps:

1. Place the termnal in SET-UP B node.

2. Press the SHI FT and A key sinmultaneously. The
terminal will respond by placing A = on the screen.
(The SHI FT key is required. The CAPS LOCK key wi ||
not work here.)

3. Type the nessage delimter character which may be
any character not used in the actual answerback
nmesage. The nessage delimter character is not a
part of the answerback nessage. If a m stake is nade
when typing the answerback nessage, type the nessage
delimter character again and go back to step 2.
This is the only way to correct errors in the
answer back nessage.

4. Type the answerback nessage. The nmessage may be up
to 20 characters, including space and control
characters. Control characters will be displayed as
a #character to indicate their presence in the
nessage.

5. Type the nessage delimter character. Once the
nmessage delimter character is typed the answerback
nmessage will disappear fromthe screen.



Once the above steps have been conpl eted the answer back
message will be tenporarily stored in the VT100 and can
be saved with the Save operation.

Savi ng the SET-UP Features

SET-UP features may be changed and stored on either a
tenporary or a fixed basis. To tenmporarily store a
feature, exit SET-UP node after changing the feature; the
term nal now reacts according to the new setting. If a
recall operation is perfornmed, or the termnal is reset,
or the termnal power is turned off, all tenporary
feature settings are replaced by the features that have
been stored on a fixed basis.

To store SET-UP feature settings on a fixed basis,
performa save operation. This is a sinple operation that
is acconplished by performng the foll ow ng steps:

1. Place the termnal in SET-UP node.

2. Press the SH FT and S keys sinmultaneously. The
screen wll clear and the nessage "wait" will be
di splayed in the upper-left corner. After a brief
wait, the termnal will return to SET-UP A node.

NOTE: The save operation nust be perforned at the

term nal keyboard. The conputer cannot performthis
operation, although it can tenporarily nodify the
settings of sone VT100 features.

Once these steps have been perfornmed, SET-UP features

whi ch had been tenporarily stored will now be stored on a
fixed basis.

Recal | i ng SET- UP Feat ures

The tenporarily stored SET-UP feature settings may differ
fromthe settings which have been stored on a fixed
basis. If you wish to return to the fixed settings,
performthe recall operation as follows:

1. Place the termnal in SET-UP node.

2. Press the SH FT and R keys sinul taneously. The
screen wll clear and the nessage "wait" will appear
in the upper-left corner of the screen. After a
brief wait the termnal will return to SET-UP A
node.

NOTE: When a recall operation is perfornmed the contents
of the screen are destroyed.

Resetting the Term na



The VT100 may be reset fromthe keyboard. Wen the
termnal is reset, the termnal nenory is cleared and the
self-test programis run as if the term nal power swtch
had been turned OFF and then back ON. To reset the

t erm nal

1. Place the termnal in SET-UP node.
2. Press the 0 key on the main keyboard. The VT100 wi |

be reset, the power on self-test will be run, and
the termnal will set according to the fixed SET-UP
f eat ures.

NOTE: When a reset operation is perfornmed the contents of
the screen are destroyed and any options present may be
af f ect ed.

Part 3 -- Definition of Each SET- UP Feat ure

This section describes each SET-UP feature in detail (in
al phabeti cal order) and states how each feature affects
t he term nal

NOTE: Unl ess otherw se stated, entering SET-UP node and
changi ng features does not result in the |loss of data

di spl ayed on the screen.

ANSI / VT52 Mode

The VT100 terminal follows two different programm ng
standards -- Anerican National Standards Institute (ANSI)
and VT52. In ANSI node, the VT100 will generate and
respond to coded sequences per ANSI standards X3.41-1974
and X3.64-1977. In VT52 node, the VT100 termnal is
conpatible with previous DI G TAL software using the VT52
video term nal. Both ANSI and VT52 nodes are outlined in
the progranmer's section of this nmanual.

ANSVERBACK Message

Answer back is a question and answer sequence where the
host conputer asks the termnal to identify itself. The
VT100 answer back features provides the termnal with the
capability to identify itself by sending a nessage to the
host. The entire answerback sequence takes pl ace
automatically wthout affecting the screen or requiring
operator action. The answerback nessage nay al so be
transmtted by typi ng CTRL- BREAK

AUTO REPEAT

The auto repeat feature allows a key to be automatically
repeated at the rate of about 30 characters per second
when the key is held down for nore than one-half second.
The auto repeat feature affects all keyboard keys except
the foll ow ng:

SET- UP
ESC



NO SCROLL

TAB

RETURN

CTRL and any key

AUTO XON/ XOFF

The VT100 is capable of automatically generating
synchroni zi ng codes XON (DCl) and XOFF (DC3). The XOFF
code is used to stop the transm ssion of data fromthe
conputer to the termnal; the XON code is used to resune
transm ssion. Wth the feature enabl ed, the VT100 wi ||
generate the XOFF code when one of the follow ng events
occur:

The internal buffer is nearly ful

The NO SCROLL key is pressed

The term nal is placed in SET-UP node
CTRL-S is pressed.

A WNPE

NOTE: The VT100 wl | always stop transm ssion when an
XOFF (DC3) code is received and will resume transm ssion
when an XON (DCl) code is received regardl ess of the AUTO
XON XOFF feature setting.

When either the buffer enpties, the NO SCROLL key is
pressed again, the termnal is taken out of SET-UP node,
or CTRL-Q is pressed, the VT100 will transmt the XON
code to resune transm ssion fromthe conputer to the
term nal .

| f the host conputer software does not support the

XON/ XOFF codes, data sent during buffer full conditions,
or when the termnal is in SET-UP node, may be | ost.

BI TS PER CHARACTER

This feature allows the termnal to transmit and receive
either 7- or 8-bit characters. Wen set for 8-bit
operation, bit 8 is set to a space (or 0) for characters
transmtted and is ignored for all characters received.
CHARACTERS PER LI NE

The VT100 is capable of displaying either 80 or 132
characters per line. In the 80 character per |ine node,
the screen is 80 characters wide by 24 lines high. In the
132 character per line node, the screen is 132 characters
wde by 14 lines high (24 lines if the VT100 is equi pped
wi th the Advanced Video Option). In the 132 character per
Iine node, the displayed |ines are physically the sane
width as in the 80 character per line node but the
characters are nore conpact.

NOTE: When changing from 80 to 132 character per |ine
node or vice-versa, the current contents of the screen
are |ost.

The use of double-wi dth characters reduces the nunber of
characters per line by half.



CURSOR

The VT100 offers a choice of two cursor representations
to indicate the "active position”, or where the next
character will be placed on the screen. The cursor may be
di spl ayed as either a blinking underline (_) or a

bl i nking bl ock (). The cursor selection may perform an
addi ti onal function; see the SGR escape sequence
definition in Chapter 3.

| NTERLACE

This feature is used for high resolution options. To
reduce screen flicker the interlace feature should be
turned off if such an option is not installed.

KEYCLI CK TONE

The keyclick is a tone which is generated every tine a
code transmtting key is pressed. The keyclick may be
turned on or off to suit the operator's needs. However,
research and experi ence has shown that an operator is
nore accurate when there is an audi bl e feedback fromthe
keyboar d.

Li ke the bell tone, the keyclick volune is not

adj ust abl e.

L1 NE/ LOCAL

The LINE/ LOCAL feature allows the operator to easily

pl ace the termnal in either an ONNLINE or a LOCAL (off-
line) condition. Wien the terminal is on-line (the
keyboard ON-LINE indicator is ON) all characters typed on
the keyboard are sent directly to the conputer and
nmessages fromthe conputer are displayed on the screen.
In the LOCAL condition (the keyboard LOCAL indicator is
ON), the termnal is electrically disconnected fromthe
conputer; nessages are not sent to or received fromthe
conputer; and characters typed on the keyboard are echoed
on the screen directly.

MARG N BELL

The margin bell feature is nmuch the sane as the bell in a
typewiter. If the cursor is eight characters fromthe
end of the current line while typing, the VT100 sounds a
tone to alert the operator.

NEW LI NE

The new | ine feature enabl es the RETURN key on the
terminal to function |ike the RETURN key on an electric
typewiter. Wien the new line feature is enabl ed,
pressi ng the RETURN key generates the carriage return
(CR) and line feed (LF) codes. When a line feed code is
received, the code is interpreted as a carriage return
and line feed.

NOTE: |f double line feeds occur consistently, turn this
feature off since the conputer is already performng this
function automatically.



When the new line feature is disabled, the RETURN key
generates only the CR code; an LF code causes the
termnal to performa line feed only.

PARI TY

Parity, when enabl ed, checks for correct data

transm ssion. If a transm ssion error occurs, the VT100
can detect it and indicate its presence by placing a
checkerboard character (%) on the screen in place of the
character with the error. The parity sense feature
determines if the parity is even or odd. When parity is
di sabl ed, no parity bit is transmtted or received.

NOTE: If the parity feature is turned off, the parity
sense selection will be disregarded.

PARI TY SENSE

The parity sense feature defines which of the two nethods
of parity checking, odd or even, is being used by the
VT100. If the parity feature is on, the termnal's parity
sense nust be matched to the parity the conputer is
sending. If the parity sense features do not match, nost
characters sent to the conputer will be rejected even

t hough the character was received correctly by the VT100.
If a parity inconpatibility occurs, the checkerboard

character () will be shown on the screen in place of the
recei ved character
POVER

During the initial installation, the term nal display
must be set to the power |line frequency. In the US. this
is set to 60 hertz.

RECEI VE SPEED

The receive speed nust be set to match the conputer
transmt speed. The VT100 is capable of receiving at any
one of the follow ng presel ected speeds: 50, 75, 110,
134.5, 150, 200, 300, 600, 1200, 1800, 2000, 2400, 3600,
4800, 9600, 19, 200 baud.

SCREEN BACKGROUND

The screen background feature of the VT100 all ows the
operator to deternmine the background of the screen. In
the normal screen node, the display contains |ight
characters on a dark background; in the reverse screen
node, the display contains dark characters on a |ight
backgr ound.

SCREEN BRI GHTNESS

Unl i ke nost video termnals, the VI100 does not contain
swi tches or knobs to adjust screen brightness. I|nstead,
the VT100 electronically controls the screen brightness.
This feature elimnates the high failure rate of
mechani cal controls and still allows the operator to
select the desired |l evel of brightness for maxi num
confort under varied lighting conditions. This setting
may be saved |ike any other feature in the term nal.



SCROLL

Scrolling the upward or downward novenent of existing
lines on the screen to make roomfor new lines at the
bottom or top of the screen. It can be perfornmed in two
ways: junp scroll or snooth scroll. In junp scroll node,
new | i nes appear on the screen as fast as the conputer
sends themto the termnal. At the higher baud rates, the
data is very difficult to read due to the rapid novenent
of the lines. In snooth scroll node, a limt is placed on
t he speed at which new |lines of data may be sent to the
term nal. The novenent of |ines occurs at a snooth steady
rate allowing the data to be read as it appears on the
screen.

NOTE: Snooth scroll node allows a maxi num of six |ines of
data per second to be added to the screen. The Auto

XON XOFF feature nust be enabl ed and supported by the
host conputer to ensure that data is not |ost when snooth
scroll node is enabl ed.

TABS

Just like a typewiter, the VI100 can junp or tab to
presel ected points on a line. These tab stops may be

i ndi vidual ly changed, or totally cleared and then set.
TRANSM T SPEED

Transmt speed nust be set to match the conputer receive
speed. The VT100 is capable of transmtting at any one of
the follow ng preselected transmt speeds: 50, 75, 110,
134.5, 150, 200, 300, 600, 1200, 1800, 2000, 2400, 3600,
4800, 9600, and 19, 200 baud.

Transmt speed is independent of receive speed; the
termnal may transmt data at one speed and receive data
at a different speed.

V\RAPAROUND

When this feature is enabled, the 81st or 133rd character
(dependi ng upon the line size selected) inserted on a
line is automatically placed in the first character
position of the next line. If the waparound feature was
not enabl ed, the 81st or 133rd character and al

foll owi ng characters would be overwitten into the | ast
character position of the current |ine.

NOTE: The use of double-w dth characters reduces the
nunber of characters per line by half.

Sl shifted)

The VT100 contains character sets for the U S. and the
United Kingdom The difference between the two character
sets is one character, the # or £ synbol. Wen the
standard U. S. character set is selected, the uppercase 3
key on the main keyboard di splays the # character. The £
character is displayed when the U K character set is
sel ect ed.



Part 4 -- Self-Testing the VT100

A self-test node is built into the VT100 t hat
automatically, or on command, tests the condition of the
termnal should a fault be suspected. The sel f-test
program checks the follow ng itens:

Advanced Video Menory (if option is installed)
Nonvol atile Menory (NVR)

| nt ernal Menory

Keyboar d

This test is performed automatically whenever the
termnal is turned on.

Sel f - Test Error Codes

There are two broad categories of errors: fatal and
nonf at al .

Fatal errors cause the termnal to immedi ately stop al
operations. No intelligible information is displayed on
t he screen; however, the screen nost |ikely contains a
random pattern of characters. The only error indication
(in addition to the random characters) is a possible
error code displayed on the programmable keyboard LEDs,
L1--L4; however, no term nal function, including the
lighting of LEDs, is guaranteed if a fatal error is

f ound.

NOTE: The | oopback and EI A nodem control tests are not
performed on power-up; they nust be invoked separately
wWith the proper escape sequence. See the programmer's
section for further information on these tests.

Nonfatal errors do not halt the term nal processor
Instead, the termnal is forced to LOCAL node and an
error code character is displayed in the upper-|left
corner of the screen.

There are five types of nonfatal errors:

. (AVO Advanced Vi deo Option data RAM

. (NVR) Nonvol atile data RAM checksum error
. (KBD) Keyboard m ssing or mal function

. (Data) Data |oopback error

. (EI'A) EI A nodem control error

abrhwWwNE

Tabl e 1-3 shows the possible nonfatal error characters
t hat may appear on the screen and the failure represented
by each character.

Part 5 -- What To Do in the Event of a Probl em



If it appears that there is a problemin the term nal

you should initiate the power-up self-test program This
test will help to determine if the problemlies in your
termnal or in sone other part of the conmputer system
Tabl e 1-4 describes the itens an operator can check prior

to making a service call



Chapter 2

Installation, Interface Information and

Specifications

Installation

Site Considerations

The design of the VT100 termnal (Figure 2-1) wll
normal |y pose few constraints on selecting a place in
which to install the termnal. In nost cases, any
environnent suitable to the termnal operator will be a
satisfactory environment in which to operate the
termnal. Extrenes of tenperature and hum dity shoul d be
avoi ded. A summary of VT100 guaranteed operating
conditions is found at the end of this section.

Unpacki ng and Mai nt enance

The VT100 shipping carton contains the follow ng itens:

VT100 nonitor

VT100 det ached keyboard
VT100 power cord

VT100 SET- UP | abel
VT100 User's Cui de

To install the VT100 performthe foll ow ng steps:

1. Renpve the VT100 fromthe shipping carton and pl ace
it in the desired work area.

2. Place the keyboard in front of the term nal and plug
t he keyboard coiled cord into the keyboard
receptacle |located on the rear of the termna
(Figure 2-2).

3. Verify that the power selector switch shows the
correct wall outlet voltage (115 V is standard in
the U.S.) and the power switch is off.

4. Connect the power cord to the power cord receptacle
on the rear of the termnal and plug the other end
of the power cord into a nearby wall outlet.



5. Connect the comrunications cable to the appropriate
conmmuni cati ons receptacle.

6. Turn the power switch on. The termnal wll now
automatically performthe power-up self-test and
either the ON LINE or LOCAL |ight |ocated on the
keyboard will be turned on. After approxinmately one
m nute the cursor will be visible in the upper-1|eft
corner of the screen. If any other indication is
shown, refer to Part 5 of the operator information
chapter.

7. Set the desired SET-UP features as outlined in the
operator's section of this nmanual.

8. Once the installation setup procedure is conplete,
record the SET-UP features selected on the VT100
SET- UP | abel and attach the | abel to the underside
of the keyboard.

User WMai nt enance

The keyboard keys are the only noving parts of the

term nal and require no preventive maintenance by the
owner. The VT100 surfaces may be cl eaned with soap and
water or any mld detergent. Cleaners with solvents
shoul d not be used.

The VT100 packaging is not neant to be weat her proof;
there are several openings in the case through which
liquids, coins, paper clips, and other objects can fall.
Such objects would disturb the electronic operation of
the termnal if they cane into contact with the
circuitry. For this reason, avoid putting drinks and
metal objects on the top of the termnal, or using
excessive water to clean the termnal. Rubbing the keys
with a dry or barely nmoist cloth should suffice to clean
them Do not renpove the keycaps to clean them nore

t horoughly; danmage may result to the switch contacts if
they are replaced incorrectly.

Keep the ventilation slots clear. Blocking these slots by
pl aci ng objects on top of or under the VT100 may cause
the termnal to overheat.

I nterface I nformation

ElA Interface

The basic VT100 operates on full duplex, asynchronous
comuni cation lines. The termnal interfaces to the |line
with a 25-pin connector nounted on the back of the

term nal which neets the requirenents of ElIA
specification RS 232-C. Table 2-1 sunmarizes the EIA
connector signals; the foll ow ng paragraphs explain each
signal as used in the basic VT100.



Protective Gound -- Pin 1

This conductor is electrically bonded to the VT100
chassis. Use of this conductor for reference potentia
pur poses i s not all owed.

Transmtted Data (from VT100) -- Pin 2

The VT100 transmts serially encoded characters and break
signals on this circuit, which is held in the mark state
when neither characters nor break signals are being
transmtted.

Received Data (to VT100) -- Pin 3

The VT100 receives serially encoded characters generated
by the user's equipnment on this circuit.

Request to Send (from VT100) -- Pin 4

Asserted at all tinmes when termnal is powered up.

Clear to Send (to VT100) -- Pin 5
| gnored at all tines.
Data Set Ready (to VT100) -- Pin 6

| gnored at all tines.

Signal Gound -- Pin 7

Thi s conductor establishes the comon ground reference
potential for all voltages on the interface. It is
permanent|ly connected to the VT100 chassis.

Carrier Detect (to VT100) -- Pin 8

| gnored at all tines.

Speed Sel ect (fromVT100) -- Pins 11, 19, and 23

This signal is alternately called Secondary Request to
Send. The basic VT100 maintains this line in the asserted
state at all tines.

Speed I ndicator (to VT100) -- Pin 12

This signal, alternately called Secondary Carrier Detect,
is ignored at all tines.

Transm ssion Cock (to VI100) -- Pin 15
| gnored at all tines.
Receive Cock (to VT100) -- Pin 17

| gnored at all tines.

Data Term nal Ready (from VT100) -- Pin 20

Data Term nal Ready is asserted at all tinmes except under
the followi ng conditions:

1. Terminal is not powered up
2. Terminal is in LOCAL npde

3. The 3.5 second interval follow ng the pressing of
SHI FT- BREAK

Ring Indicator (to VT100) -- Pin 22
| gnored at all tines.

El ectrical Characteristics

VT100 Qut put Voltages -- On signals designated "from
VT100", the mark, or unasserted state, is -6.0 Vto -



12.0 V; the space, or asserted state, is +6.0 V to

+12.0 V.

VT100 I nput Voltages -- On signals designated "to VT100",
-25.0 Vto +0.75 V or an open circuit is interpreted as a
mark or unasserted state, and +25.0 Vto +2.25 Vis
interpreted as a space or asserted state. Voltages
greater in magnitude than £25 V are not allowed. These

| evel s are conpatible with EIA STD RS-232-C and CCTT
Reconmendati on V. 28.

Optional 20 mA Current Loop Interface

In most current | oop applications, the VI100 w il be
connected in a passive configuration -- that is, current
is supplied to the VT100. In this node, the transmtter
and recei ver are both passive, both optically isolated,
and the transmtter goes to the mark state when power is
turned off.

Conversion fromactive to passive (or vice versa)
requires noving a slide switch

In active node either the transmtter or the receiver or
both nay be connected so that the VT100 sources the 20 mA
of current. In active node isolation is not present and
the transmtter wll go to the space state when power to
the VT100 is turned off.

Figure 2-3 shows the 20 mA current | oop interface
connector nmounted to the access cover and the individual
pi n assi gnnent .

El ectrical Characteristics

The el ectrical characteristics of the 20 mA current | oop
interface are shown bel ow

Transmitter Recei ver

Mn Mx Mn Mx
Open circuit 5.0 V50 V Vol tage drop - - 2.5V
vol t age mar ki ng
Vol t age drop - - 4.0 V Spacing current -- 3.0 mMA
mar Ki ng
Spaci ng current - - 2.0 mMAMarking current 15 mA50 nA

Mar ki ng current 20 mA50 nmA

In addition to the above specifications for passive
operation, active node will place the transmtter or
receiver in series wwth a source of 17 V 5 percent and
660 ohns.

Ext ernal Vi deo Connecti ons

In addition to the EIA interface, the VT100 is al so
capable of easily interfacing to external video devi ces.



The vi deo devices may act either as a slave to the VT100
when connected to the conposite video output or provide
synchroni zed video to the VT100 video section when
connected to the video input. The external video
connectors are the two fenmal e BNC connectors | ocated on
the back of the term nal just bel ow the EI A connector.
The upper connector, J8, is the video input while the

| ower connector, J9, is the video output.

Conposite Video Qutput (J9)

The conposite video output provides RS170-1i ke out put
(see note) generated by conmbining the video signal with a
conposite sync signal. This output contains all video
data appearing on the VT100 screen except that video

whi ch comes from J8. The output has the foll owi ng nom na
characteristics. (Refer to Figure 2-4).

1. Qut put inpedance = 75 ohns, dc-coupled

2. Sync level =0V

3. Black I evel = approximately 0.3 V when | oaded with
75 ohns

4. White level = approximately 1.0 Vwth a 75 ohm| oad

5. The conposite sync waveform conforns to EIA RS170
standards. The vertical interval is conposed of six
equal i zi ng pul ses, six vertical sync pul ses, and six
nore equalizing pulses. The timng is as follows:

Equal i zi ng pul se
wi dt h

Vertical pulse width

2.33pus *= 50ns

27.28us = 200ns
Hori zontal pul se

4. 71ps = 50ns

wi dt h
= 11. 84us = 50ns/80 col umm
Hori zont al bl ank nmode
wi dth = 12.34ps + 50ns/132 col um
node
Front porch = 1.54ps £+ 50ns

NOTE: The use of dc-coupling is not in strict agreenent
with RS170. To agree with RS170 the output |oad requires
a 10uF capacitor in series with the output. Failing to do
so, the 2 mA dc short circuit current requirenent is
violated. This presents no problemw th nost nonitors
which are in fact ac-coupl ed.

Vi deo | nput (J8)

An anal og signal applied to the video input wll be
"ORed" with the internal video signal in such a way that
the beamintensity at any point on the screen wll
correspond to the intensity of that signal which would
tend to nmake the beam brighter at that point. A video
signal on this input affects only the internal screen and



does not appear on the conposite video output. This input
has the foll owi ng nom nal characteristics.

| nput i npedance = 75 ohns, dc-coupl ed
Bl ack level = 0 V

VWite level = 1.0 V

Maxi mum conti nuous input = £2.0 V

ArOWN P

The external video source nust be synchronized to the
VT100; it may do this by referencing the conposite sync
on the conposite video output. This neans that the VT100
video input will not synchronize with any conposite video
source including the conposite video output of another
VT100.

VT100 Specifications

Di nensi ons

Moni t or Hei ght: 36.83 cm (14.5 inch)
Wdth: 45.72 cm (18 inch)
Depth: 36.20 cm (14. 25 inch)

Keyboard Height: 8.89 cm (3.5 inch)
Wdth: 45.72 cm (18 inch)
Dept h: 20.32 cm (8 inch)
M ni mum tabl e depth: 51.4 cm (20.25 inch)

Wei ght

Moni t or 13.6 kg (30 | bs)
Keyboard 2.0 kg (4.5 | bs)
Shi ppi ng Wi ght 18.6 kg (41 | bs)

Envi r onment

Oper ati ng Tenperature: 10° to 40° C (50° to 104° F)
Rel ative humdity: 10%to 90%
Maxi mum wet bul b: 28° C (82° F)
M ni mum dew point: 2° C (36° F)
Altitude: 2.4 km (8,000 ft)

Non- Operati ng Tenperature: -40° to 66° C (-40° to 151° F)
Rel ative humdity: 0 to 95%
Altitude: 9.1 km (30,000 ft)

Power

Line Voltage 90-128 V RMS single phase, 2 wre
180- 256 V RMS single phase, 2 wire
(switch-sel ect abl e)



Li ne Frequency 47-63 Hz

Current 2.2 A RVB maxi mum at 115 V RMS
1.1 A RVS nmaxi nrum at 230 V RMS

| nput Power 250 VA apparent 150 W maxi mum

Current 3 A nornmal bl ow fuse

[imting

Power cord detachable, 3 prong, 1.9 m (6 ft)

Di spl ay

CRT 12 inch di agonal neasure, P4 phosphor

For mat 24 lines x 80 characters or 14 lines x 132
characters (sel ectable)

Char act er 7 x 9 dot matrix with descenders

Char acter 3.35 M m x 2.0 nm (0. 132 inch x 0.078 inch)

si ze in 80 colum node

3.35 M x 1.3 mm (0.132 inch x 0.051 inch)
in 132 col um npde

Active 202 M x 115 mm (8 inch x 4.5 inch)
Di spl ay Size
Character Set 96 character displayable ASCI | subset

(upper- and | owercase, nuneric and
punct uati on)

Cursor type Keyboard-sel ectable, blinking bl ock
character or blinking underline

Keyboard

CGener al 83-key detachable unit with a 1.9 m (6 ft)
coiled cord attached

Key Layout 65-key arrangenent and scul pturing simlar
to standard typewiter keyboard with an 18-
key auxiliary keypad.

Auxi liary 18-key nuneric pad with period, comm,

Keyboard m nus, enter, and four general -purpose
function keys

Vi sual Seven LEDs; three LEDs dedicated to ON LI NE,

| ndi cators LOCAL and KBD LOCKED, four LEDs user-
pr ogr ammabl e.

Audi bl e Key-click: sound sinulates typewiter.
Signal s Bel | :

1. sounds upon recei pt of BEL code;

2. sounds ei ght characters fromright
mar gi n (keyboar d- sel ect abl e)



Multiple bell: sounds upon detection of
error in SET-UP save or recall operation.

Conmuni cati on

Type El A

Speeds Ful | duplex: 50, 75, 110 (two stop bits),
134.5, 150, 200, 300, 600, 1200, 1800,
2000, 2400, 3600, 4800, 9600, 19,200

Code ASCI |
Char acter Asynchr onous
For mat

Character Size 7 or 8 bits; keyboard-sel ectable. (Note:
if 8-bit character is selected, eighth
bits is always space).

Parity Even, odd, or none -- keyboard-sel ectabl e

Synchroni zati on Keyboar d- sel ectabl e via automatic
generation of XON and XOFF control codes.

How to Order Hardware Docunentati on

The followi ng VT100 Vi deo Term nal hardware manual s can
be purchased from DI G TAL's Accessory and Supplies G oup.

Part No. Title

EK-VT100- UGVT100 User Cui de

EK-VT100-J1 VT100 M ni Mai nt enance Manual

EK-VT100- TMVT100 Techni cal Manual

EK-VT100-1 PVT100 Il lustrated Parts Breakdown (I PB)
MP- 00633 VT100 Print Set

Al l purchase orders for hardware manual s shoul d be
forwarded to:

Di gital Equi pment Corporation

Cotton Road

Nashua, N.H 03060

Suppl i es and Accessories G oup (P086)

Pur chase orders nust show shi pping and billing addresses
and state whether a partial shipnment will be accepted.
Al'l correspondence and invoicing inquiries should be
directed to the above address.



Chapter 3

Programmer Information

The VT100 terminal normally perforns a two-part function
It is an input device to a conputer -- information
entered through the keyboard is sent to the conputer. It
i's sinultaneously an output device for the conputer --
that is, data comng in fromthe conputer is displayed on
the video screen. Figure 3-1 shows the data fl ow.

This section of the user's manual discusses data flow
bet ween the VT100 and the host. Included are codes
generated by the keyboard; the transm ssion protocol
followed by the termnal; and the actions and reactions
of the termnal to control functions in both ANSI and
VT52 nodes of operation.

The Keyboard

The VT100 uses a keyboard with a key arrangenent simlar
to an ordinary office typewiter, as shown in Figure 3-2.
In addition to the standard typewiter keys the VT100
keyboard has additional keys and indicators used to
generate control sequences, cursor control commands, and
to show the current term nal status.

LED I ndi cators

The keyboard has seven light emtting diodes (LEDs) of
which two are conmmitted to the conpl enentary ON-

LI NE/ LOCAL function. The power on condition is inplicitly
shown by one of the two LEDs being on; that is, if the
keyboard is connected and power is on, one of these LEDs
will be on.

A third LED indicates a "keyboard | ocked" condition. In
this condition the keyboard has been "turned off"
automatically by the termnal due to a full buffer or by
t he host through the transm ssion of an XOFF to the

t erm nal

The four remaining LEDs are progranmabl e and can be

assi gned any neaning for specific applications. The code
sequences to turn these LEDs on or off are discussed
later in this chapter.

SET- UP

The SET-UP key is at the upper-left corner of the nain



key array. QOperations perforned in SET-UP node can be
stored in nonvolatile nenory (NVR) so that turning the
term nal power off does not, by itself, alter the

term nal configuration.

The procedures to change the SET-UP features are provided
in the operator's information section of this manual.
Those SET-UP features which may be nodified by the host
are listed in Table 3-1 and described in detail under the
escape sequences.

Keyboard Operation

The operator uses the keyboard to transmt codes to the
host. Sonme keys transmt one or nore codes to the host

i medi ately when typed. O her keys such as CTRL and SHI FT
do not transmt codes when typed, but nodify the codes
transmtted by other keys. The code-transmtting keys
cause the termnal to nake a clicking sound to verify to
the operator that the keystroke has been processed by the

termnal. If two code-transmtting keys are pressed
together, two codes will be transmtted according to the
order in which the keys were typed. The termnal will not

wait for the keys to be lifted, but will transmt both
codes as soon as possible after the keys are first typed.
I f three such keys are pressed sinmultaneously, the codes
for the first two keys are transmtted i nmmedi ately; the
code for the third wll be transmtted when one of the
first two keys is lifted.

Al phabetic Keys -- The VT100 will transmt the |owercase
code unless either or both of the SH FT keys are down, or
unl ess the CAPS LOCK key is down. Pressing the CAPS LOCK
key will lock only the 26 al phabetic keys in the shifted
(uppercase) node. Table 3-2 shows the codes generated by
t he al phabetic keys.

Nonal phabeti c Keys -- Each of the nonal phabetic keys can
be used to generate two different codes. One code will be
generated if neither SH FT key is pressed. The ot her code
wll be generated if either or both of the SH FT keys are
down. Unlike the SH FT LOCK key of a typewiter, the CAPS
LOCK key does not affect these keys; it affects only the
al phabetic keys. Table 3-3 shows the nonal phabetic keys
and the codes they generate.

Function Keys -- There are several keys on the keyboard
which transmt control codes. Control codes do not
produce di spl ayable characters but are codes for
functions. If these codes are received by the term nal,
the VT100 will perform the associated function as shown
in Table 3-4.

NO SCROLL -- Wen the NO SCROLL key is pressed it
generates a single XOFF code, inhibits further scrolling
and freezes the screen. Wen pressed again the sane key
generates XON. In practice, if the software recogni zes
XOFF, the host will stop transmtting until the NO SCROLL



key is pressed again to allow scrolling. If the XOFF/ XON
feature is disabled (SET-UP function) the NO SCROLL key
causes no action.

BREAK -- Typing the BREAK key causes the transm ssion
line to be forced to its zero state for 0.2333 seconds *
10 percent. If either SH FT key is down, the tinme is
increased to 3.5 seconds + 10 percent. Data Term nal
Ready is al so deasserted during this interval. At the
conclusion of the 3.5 second interval Data Term nal Ready
wi ||l again be asserted.

The SH FT and BREAK keys typed together provide the |ong-
br eak-di sconnect function. Used with properly configured
nodens with RS-232-C |levels, it will cause both the |ocal
and renote data sets to di sconnect. For nodens that are
connected via the 20 mA current | oop, issuing the |ong
space may di sconnect the renpte data set only.

The CTRL and BREAK keys typed together cause the

transm ssion of the answerback nessage.

The BREAK key does not function when the VT100 is in
LOCAL node.

Auto Repeating -- Al keys will auto repeat except: SET-
UP, ESC, NO SCROLL, TAB, RETURN, and any key pressed with
CTRL. Auto repeating works as follows: when a key is
typed, its code(s) is sent once, imedi ately. |If the key
is held down for nore than % second, the code(s) wll be
sent repeatedly at a rate of approximately 30 Hz (less if
low transmt baud rates are used) until the key is

rel eased.

CTRL (Control) -- The CTRL key is used in conjunction

wi th other keys on the keyboard to generate contro

codes. If the CTRL key is held down when any of the keys
in Table 3-5 are typed, the code actually transmtted is
in the range 000g-037s.

Cursor Control -- The keyboard al so contai ns four keys

| abel ed with arrows in each of four directions. These
keys transmt control sequences. If the host echoes these
control sequences back to the termnal, the cursor wll
nove one character up, down, right, or left. Table 3-6
shows the control sequences generated by each key.

Auxi liary Keypad -- The keys on the auxiliary keypad
normally transmt the codes for the nunerals, decinal

poi nt, mnus sign, and comm. In addition, the key

| abel ed ENTER transmts the sane code as the RETURN key.
The host cannot tell if these keys were typed on the

auxi liary keypad as opposed to the correspondi ng keys on
the mai n keyboard. Therefore, software which requires
consi derabl e nuneric data entry need not be rewitten to
use the keypad.

However, if software nust be able to distinguish between
pressing a key on the auxiliary keypad and pressing the
correspondi ng key on the nmain keyboard, the host can give



the termnal a command to place it in keypad application
nmode. I n keypad application node all keys on the
auxiliary keypad are defined to give control sequences
whi ch nmay be used by the host as user-defined functions.
The codes sent by the auxiliary keypad for the four

conbi nati ons of the VI52/ ANSI node and keypad
nuneri c/ application node are shown in Tables 3-7 and 3-8.
None of the keys are affected by pressing the SH FT, CAPS
LOCK, or CTRL keys.

Speci al G aphics Characters

| f the Special G aphics set is selected, the graphics for
ASCI | codes 137g through 176 wi Il be repl aced according
to Table 3-9. (See the SCS control sequence).

Conmmuni cati ons Protocol s

Ful | Dupl ex

The term nal can operate at transm ssion speeds up to

19, 200 baud. However, the term nal nay not be able to
keep up with incom ng data. The term nal stores incom ng
characters in a 64-character buffer and processes them on
a first-in/first-out basis. Wen the content of the
buffer reaches 32 characters, the terminal will transmt
023g (XOFF or DC3). On this signal the host should suspend
its transmssion to the termnal. Eventually, if the host
stops transmtting, the termnal will deplete the buffer.
When 16 characters remain in the buffer the terminal wll
transmt 021g (XON or DCl) to signal the host that it may
resunme transm ssion.

If the host fails to respond to an XOFF fromthe term nal
inatinely manner, the buffer will continue to fill.
When the 64-character capacity of the buffer is exceeded,
a condition occurs called "buffer overflow'. To determ ne
if the buffer will overflow use the follow ng fornul as:

No. of characters to overflow=32 - [3 X
(receiver speed /
transmt speed) ]

Time to respond to XOFF = No. of characters to
overfl ow x
(bits per character +
parity bit + 2) /
recei ver speed
Exanpl e 1:
The VT100 is transmtting 8-bit characters with no parity
at 1200 baud and receiving at 1200 baud. The term nal has
just sent an XOFF which the host nmust respond to with
0. 2416 second to avoid a buffer overflow

No. of characters to overflow=32 - [3 x (1200 /
1200) ] = 29 characters



Time to respond to XOFF =29 x [8 + 0 + 2) / 1200 =
0. 2416 second

Exanpl e 2:

The VT100 is transmtting 7-bit characters with parity at
300 baud and receiving at 1200 baud. The term nal has
just sent an XOFF which the host nust respond to within
0. 1666 second to avoid a buffer overflow

No. of characters to overflow=32 - [3 x (1200 / 300) ] =
20 characters

Time to respond to XOFF =20 x [7 + 1 + 2) / 1200 =
0. 1666 second

| f the buffer overflows, the VT100 will begin to discard
i ncom ng characters and the error character will be

di spl ayed.

Sof tware whi ch does not support receipt of the XOFF/ XON
signals fromthe term nal can still use the VT100

provi ded the software never sends the ESC code to the
termnal, the baud rate is limted to 4800 or |ess, and
t he software does not use snooth scrolling or split
screen features.

Al ternatively, if XOFF/ XON cannot be used, fill
characters may be used after characters or character
strings are sent to the VI100. A reference chart of fil
characters required for these functions is included in
Appendi x C.

Two of the term nal functions, Reset and Self -Test,
reinitialize the termnal and erase the buffer. This
means that if characters are received subsequent to the
commands to performthese two functions and the
characters are placed in the buffer, the character would
be destroyed w thout being processed.

To conpensate for this, the host may act in one of two
ways:

1. Inmediately after sending the term nal the commands
to performeither the Reset or Self-Test functions,
the host may act as if it had received XOFF fromthe
termnal, thus sending no nore characters until it
receives XON. The termnal will transmt XON only
after it conpletes the specified operation and the
XOFF/ XON feature is enabl ed.

2. When the first nethod cannot be inplenented, a del ay
of no less than 10 seconds may be used to allow the
termnal tine to conplete the invoked function. This
nmet hod, however, does not guarantee against the | oss
of data when an invoked function has detected an
error; and while this delay is currently adequate,
future options nmay require a change in the tine
del ay.



The XOFF/ XON synchroni zati on schene has an advant age over
requiring the host to insert delays or filler characters
inits data stream Requiring a mninmm of software
support, XONV XOFF ensures that every character or conmand
sent to the VT100 will be processed in correct order. It
frees interface prograns fromall timng considerations
and results in nore reliable operation.

In addition to the buffer-filling condition, there are
two other neans of transmtting XOFF and XON; the NO
SCROLL key, and Control S/ Control Q If the XON XOFF
feature is enabled, the VT100 will coordinate these three
sources of XOFF and XON so that the desired effect
occurs. For exanple, if the buffer-filling condition has
caused an XOFF to be sent, and then the operator types
the NO SCROLL key, a second XOFF is not sent. Instead of
sendi ng an XON when the buffer enpties, the VT100 waits
until the operator types the NO SCROLL key again before
sendi ng XON.

Al so, entering SET-UP nbode causes the VT100 to
tenporarily stop taking characters fromthe buffer. An
XOFF w il be sent if the buffer becones nearly full.

Use of Control S and Control Qw Il also be synchronized
with the NO SCROLL key.

I f the XONV XOFF feature is disabled, the buffer-filling
condition will not send an XOFF, the NO SCROLL key is

di sabl ed, and Control S and Control Qw Il be transmtted
as typed.

The VT100 al so recogni zes recei ved XOFF and XON. Recei pt
of XOFF will inhibit the VT100 fromtransmtting any
codes except XOFF and XON. Fromthree to seven keystrokes
on the keyboard will be stored in a keyboard buffer (sone
keys transmt two or three codes, e.g., cursor controls).
| f the keyboard buffer overflows, keyclicks will stop and
t he KBD LOCKED LED wi || cone on. Transm Ssion resunes
upon recei pt of XON.

| f the user transmts an XOFF to the host (by Control S
or NO SCROLL), the host should not echo any further type-
inuntil the user types XON. This places the burden of
not overloading the host's output buffer on the user.
Entering and exiting SET-UP clears the keyboard | ocked
condi ti on.

Term nal Control Conmmands

The VT100 has many control conmmands which cause it to
take action other than displaying a character on the
screen. In this way, the host can command the termnal to
nmove the cursor, change nodes, ring the bell, etc. The
fol |l ow ng paragraphs discuss the term nal control
conmmands.



Control Characters

Control characters have val ues of 000g - 037g, and 177s.
The control characters recogni zed by the VI100 are shown
in Table 3-10. Al other control codes cause no action to
be taken.

Control characters (codes Og to 37g inclusive) are
specifically excluded fromthe control sequence syntax,
but nmay be enbedded within a control sequence. Enbedded
control characters are executed as soon as they are
encountered by the VT100. The processing of the contro
sequence then continues with the next character received.
The exceptions are: if the character ESC occurs, the
current control sequence is aborted, and a new one
commences beginning with the ESC just received. If the
character CAN (30g) or the character SUB (32g) occurs, the
current control sequence is aborted. The ability to enbed
control characters allows the synchroni zation characters
XON and XOFF to be interpreted properly w thout affecting
the control sequence.

Control Sequences

The VT100 is an upward and downward software conpati bl e
termnal; that is, previous DIA TAL video term nals have
DI A TAL private standards for control sequences. The
Anmerican National Standards Institute (ANSI) has since
standar di zed escape and control sequences in termnals in
docunents X3.41-1974 and X3.64-1977.

NOTE: The ANSI standards allow the manufacturer
flexibility in inplenmenting each function. This manua
descri bes how the VT100 will respond to the inplenented
ANSI control function.

The VT100 is conpatible with both the previous DI G TAL
standard and ANSI standards. Custoners nay use existing
DI A TAL software designed around the VTI52 or new VT100
software. The VT100 has a "VT52 conpati bl e" node in which
t he VT100 responds to control sequences like a VI52. In
this node, nost of the new VT100 features cannot be used.
Thr oughout this section of the manual, references wll be
made to "VT52 node" or "ANSI node". These two terns are
used to indicate the VT100's software conpatibility. Al
new sof tware shoul d be desi gned around the VT100 " ANSI
node". Future DIA TAL video termnals will not
necessarily be commtted to VI52 conpatibility.

NOTE: ANSI standards may be obtai ned by witing:

Sal es Depart nent

American National Standards Institute

1430 Br oadway

New York, New York 10018



Val id ANSI Mbde Control Sequences
Definitions

The following listing defines the basic elenents of the

ANSI node control sequences. A nore conplete listing

appears in Appendi x A

Control Sequence Introducer (CSI)
An escape sequence that provides suppl enentary
controls and is itself a prefix affecting the
interpretation of a limted nunber of contiguous
characters. In the VT100 the CSI is ESC |.

Par anmet er

1. Astring of zero or nore decinmal characters
whi ch represent a single value. Leading zeroes
are ignored. The decimal characters have a
range of 0 (60g) to 9 (71g).

2. The val ue so represented.

Nunmeri c Par aneter
A paraneter that represents a nunber, designated by
Pn.

Sel ecti ve Paraneter
A paraneter that selects a subfunction froma
specified list of subfunctions, designated by Ps. In
general, a control sequence with nore than one
sel ective paraneter causes the sane effect as
several control sequences, each with one selective
paranmeter, e.g., CSI Psa; Psb; Psc Fis identical to
CSI Psa F CSI Psb F CSI Psc F.

Paranmeter String
A string of paraneters separated by a sem col on
(73s) .

Def aul t
A function-dependent value that is assunmed when no
explicit value, or a value of 0, is specified.

Fi nal character
A character whose bit conbination term nates an
escape or control sequence.

Exanpl es:
1. Control sequence for double-width line (DECDW) ESC
# 6
Cctal Representation of
Sequence

Sequence



Sequence Cctal Representation of

Sequence
ESC H# 6 033 043 066
Escape Final Escape Final
Character Character Character Character
Intermediate Intermediate
Character Character

2. Control sequence to turn off all character

attri butes, and then turn on underscore and blink
attributes (SGR). ESC[ 0 ; 4 ; 5 m

Sequence Cctal Representation of Sequence
delimiter delimiter
l delimiter l delirmiter
¥ ¥
ESC[ 0 ; 4 ; 5§ m 033 133 060 073 064 073 065 155
| | |4 T 4 4 | | 4 T 4 4
Selective selactive
Farameters Farameters
I |
Farameter string Farameter string
sl Final Csl Eies
character charac
Alternative sequences which will acconplish the sane
t hi ng:
Sequence Cctal Representation of Sequence
a. ESC[ ; 4 ; 5 m 033 133 073 064 073 065 155
b. ESC[ m 033 133 155
ESC[ 4 m 033 133 064 155
ESC[ 5 m 033 133 065 155

c. ESC[ 0 ; 04; 005 033 133 060 073 060 064 073 060 060
m 065 155

Cont rol Sequences

Al of the follow ng escape and control sequences are
transmtted fromthe host conmputer to the VT100 unl ess
ot herwi se noted. Al of the control sequences are a
subset of those specified in ANSI X3.64-1977 and ANSI
X3.41-1974.

CPR -- Cursor Position Report -- VT100 to Host



ESC[ Pn; Pn R default value: 1

The CPR sequence reports the active position by neans of
the paraneters. This sequence has two paraneter val ues,
the first specifying the line and the second specifying
the colum. The default condition with no paraneters
present, or paraneters of O, is equivalent to a cursor at
honme position.

The nunbering of lines depends on the state of the Origin
Mode ( DECOM) .

This control sequence is solicited by a device status
report (DSR) sent fromthe host.

CUB -- Cursor Backward -- Host to VT100 and VT100 to Host

ESC[ Pn D default value: 1

The CUB sequence noves the active position to the left.
The di stance noved is determ ned by the paranmeter. If the
paraneter value is zero or one, the active position is
noved one position to the left. If the paraneter value is
n, the active position is noved n positions to the left.
If an attenpt is nmade to nove the cursor to the left of
the left margin, the cursor stops at the left margin.
Edi t or Function

CUD -- Cursor Down -- Host to VT100 and VT100 to Host

ESC[ Pn B default value: 1

The CUD sequence noves the active positi on downward

wi thout altering the colum position. The nunber of I|ines
noved is determ ned by the paraneter. |f the paraneter
value is zero or one, the active position is noved one
line downward. |If the paraneter value is n, the active
position is noved n lines dowward. In an attenpt is nmade
to nove the cursor below the bottomnargin, the cursor
stops at the bottom margin. Editor Function

CUF -- Cursor Forward -- Host to VT100 and VT100 to Host

ESC[ Pn C default value: 1

The CUF sequence noves the active position to the right.
The di stance noved is determ ned by the paranmeter. A
paraneter value of zero or one noves the active position
one position to the right. A paraneter value of n noves
the active position n positions to the right. If an
attenpt is nade to nove the cursor to the right of the
right margin, the cursor stops at the right margin
Edi t or Function

CUP -- Cursor Position



ESC[ Pn; Pn H default value: 1

The CUP sequence noves the active position to the
position specified by the paraneters. This sequence has
two paraneter values, the first specifying the line
position and the second specifying the columm position. A
paraneter value of zero or one for the first or second
par aneter noves the active position to the first line or
colum in the display, respectively. The default
condition with no paraneters present is equivalent to a
cursor to hone action. In the VT100, this control behaves
identically with its format effector counterpart, HVP
Edi t or Function

The nunbering of |ines depends on the state of the Origin

Mbde ( DECOM) .
CUU -- Cursor Up -- Host to VT100 and VT100 to Host

ESC[ Pn A default value: 1

Moves the active position upward without altering the

col um position. The nunber of |ines noved is determ ned
by the paranmeter. A paraneter value of zero or one noves
the active position one |line upward. A paraneter val ue of
n nmoves the active position n lines upward. If an attenpt
is made to nove the cursor above the top margin, the
cursor stops at the top margin. Editor Function

DA -- Device Attributes
ESC[ Pn c default value: O

1. The host requests the VT100 to send a device
attributes (DA) control sequence to identify itself
by sending the DA control sequence with either no
paraneter or a paraneter of O.

2. Response to the request descri bed above (VT100 to
host) is generated by the VT100 as a DA control
sequence with the nuneric paraneters as foll ows:

Opti on Present Sequence Sent
No options ESC [ ?1; Oc
Processor option (STP) ESC [ ?1; 1c
Advanced vi deo option (AVO ESC [ ?1; 2c
AVO and STP ESC [ ?1; 3c
G aphi cs option (GPO ESC [ ?1; 4c
GPO and STP ESC [ ?1; 5¢

GPO and AVO ESC [ ?1; 6¢C



Opti on Present Sequence Sent
GPO, STP and AVO ESC [ ?1; 7c

DECALN -- Screen Alignnment Display (DEC Private)

ESC # 8

This command fills the entire screen area with uppercase
Es for screen focus and alignnent. This command is used
by DEC manufacturing and Field Service personnel.

DECANM -- ANSI/VT52 Mbde (DEC Private)

This is a private paraneter applicable to set node (SM
and reset node (RM control sequences. The reset state
causes only VT52 conpati bl e escape sequences to be
interpreted and executed. The set state causes only ANSI
"conpati bl e" escape and control sequences to be
interpreted and execut ed.

DECARM -- Auto Repeat Mode (DEC Private)

This is a private paraneter applicable to set node (SM
and reset node (RM control sequences. The reset state
causes no keyboard keys to auto-repeat. The set state
causes certain keyboard keys to auto-repeat.

DECAWM - - Aut owr ap Mode (DEC Private)

This is a private paraneter applicable to set node (SM
and reset node (RM control sequences. The reset state
causes any di spl ayabl e characters recei ved when the
cursor is at the right margin to replace any previous
characters there. The set state causes these characters
to advance to the start of the next line, doing a scrol
up if required and permtted.

DECCKM -- Cursor Keys Mdde (DEC Private)

This is a private paraneter applicable to set node (SM
and reset node (RM control sequences. This node is only
effective when the termnal is in keypad application node
(see DECKPAM and the ANSI/VT52 node (DECANM is set (see
DECANM . Under these conditions, if the cursor key node

is reset, the four cursor function keys will send ANSI
cursor control commands. If cursor key node is set, the
four cursor function keys will send application
functions.

DECCOLM - - Col um Mde (DEC Private)



This is a private paraneter applicable to set node (SM
and reset node (RM control sequences. The reset state
causes a maxi mum of 80 columms on the screen. The set
state causes a maxi mum of 132 colums on the screen

DECDHL -- Doubl e Height Line (DEC Private)

Top Half: ESC # 3
Bottom Hal f: ESC # 4

These sequences cause the |ine containing the active
position to becone the top or bottom half of a doubl e-
hei ght doubl e-width |line. The sequences nust be used in
pairs on adjacent |lines and the sane character output
nmust be sent to both lines to formfull doubl e-hei ght
characters. If the |ine was single-wdth single-height,
all characters to the right of the center of the screen
are |lost. The cursor remains over the sane character
position unless it would be to the right of the right
margin, in which case it is noved to the right margin
NOTE: The use of doubl e-wi dth characters reduces the
nunber of characters per line by half.

DECDW. -- Doubl e-Wdth Line (DEC Private)

ESC # 6

This causes the line that contains the active position to
become doubl e-wi dth single-height. If the |line was
single-width single-height, all characters to the right
of the screen are lost. The cursor renains over the sane
character position unless it would be to the right of the
right margin, in which case, it is noved to the right
mar gi n.

NOTE: The use of double-w dth characters reduces the
nunber of characters per line by half.

DECID -- ldentify Term nal (DEC Private)

ESC Z

Thi s sequence causes the sanme response as the ANSI device
attributes (DA). This sequence will not be supported in
future DEC termnals, therefore, DA should be used by any
new sof t ware.

DECI NLM - - Interl ace Mode (DEC Private)

This is a private paraneter applicable to set node (SM
and reset node (RM control sequences. The reset state
(non-interlace) causes the video processor to display 240
scan lines per frame. The set state (interlace) causes



t he vi deo processor to display 480 scan |lines per frane.
There is no increase in character resol ution.

DECKPAM - - Keypad Application Mde (DEC Private)

ESC =
The auxiliary keypad keys will transmt control sequences
as defined in Tables 3-7 and 3-8.

DECKPNM - - Keypad Nuneric Mbde (DEC Private)

ESC >

The auxiliary keypad keys will send ASCI| codes
corresponding to the characters engraved on the keys.

DECLL -- Load LEDS (DEC Private)

ESC[ Ps q default value: O

Load the four programmabl e LEDs on the keyboard accordi ng
to the paranmeter(s).

Par anet er Par anet er Meani ng

0 Cl ear LEDs L1 through L4
1 Light L1

2 Li ght L2

3 Li ght L3

4 Li ght L4

LED nunbers are indicated on the keyboard.

DECOM -- Origin Mode (DEC Private)

This is a private paraneter applicable to set node (SM
and reset node (RM control sequences. The reset state
causes the origin to be at the upper-left character
position on the screen. Line and colum nunbers are,

t herefore, independent of current margin settings. The
cursor nmay be positioned outside the margins with a
cursor position (CUP) or horizontal and vertical position
(HVP) contr ol

The set state causes the origin to be at the upper-|eft
character position within the margi ns. Line and col um
nunbers are therefore relative to the current nmargin
settings. The cursor is not allowed to be positioned
out si de the margins.

The cursor is noved to the new hone position when this
node is set or reset.

Li nes and colums are nunbered consecutively, with the
origin being line 1, colum 1.



DECRC -- Restore Cursor (DEC Private)

ESC 8

Thi s sequence causes the previously saved cursor
position, graphic rendition, and character set to be
rest or ed.

DECREPTPARM -- Report Term nal Paraneters

ESC [ <sol >; <par>; <nbits>; <xspeed>;, <rspeed>;

<cl kmul >; <fl ags> x

These sequence paraneters are explained below in the
DECREQTPARM sequence.

DECREQTPARM -- Request Term nal Paraneters

ESC [ <sol > x

The sequence DECREPTPARM is sent by the term na
controller to notify the host of the status of selected
term nal paraneters. The status sequence may be sent when
requested by the host or at the termnal's discretion.
DECREPTPARM i s sent upon recei pt of a DECREQTPARM On
power-up or reset, the VT100 is inhibited from sendi ng
unsolicited reports.

The neani ngs of the sequence paraneters are:

Paranmeter Val ue Meani ng

<sol > 0O or This nessage is a request (DECREQTPARM
none and the termnal wll be allowed to send
unsolicited reports. (Unsolicited
reports are sent when the termnal exits
t he SET-UP node).

1 This nmessage is a request; from now on
the termnal may only report in response
to a request.

This nessage is a report (DECREPTPARM .

This nessage is a report and the
terminal is only reporting on request.

<par > 1 No parity set

4 Parity is set and odd

5 Parity is set and even
<nbi t s> 1 8 bits per character

2 7 bits per character
<xspeed>, O 50 Bits per second
<r speed> 8 75



Paraneter Val ue Meaning

16 110

24 134.5

32 150

40 200

48 300

56 600

64 1200

72 1800

80 2000

88 2400

96 3600

104 4800

112 9600

120 19200
<cl knul > 1 The bit rate nultiplier is 16.
<fl ags> 0-15 This value conmuni cates the four switch

values in block 5 of SET UP B, which are
only visible to the user when an STP
option is installed. These bits may be
assigned for an STP device. The four
bits are a deci mal -encoded bi nary
nunber.

DECSC -- Save Cursor (DEC Private)

ESC 7

This sequence causes the cursor position, graphic
rendi tion, and character set to be saved. (See DECRC).

DECSCLM -- Scrolling Mode (DEC Private)

This is a private paraneter applicable to set node (SM
and reset node (RM control sequences. The reset state

causes scrolls to "junmp" instantaneously. The set state
causes scrolls to be "snooth" at a maxi mumrate of six

Il i nes per second.

DECSCNM - - Screen Mode (DEC Private)

This is a private paraneter applicable to set node (SM
and reset node (RM control sequences. The reset state
causes the screen to be black with white characters. The



set state causes the screen to be white with bl ack
char act ers.

DECSTBM - - Set Top and Bottom Margi ns (DEC Private)

ESC[ Pn; Pnr default val ues: see bel ow

Thi s sequence sets the top and bottom nmargi ns to define
the scrolling region. The first paraneter is the line
nunmber of the first line in the scrolling region; the
second paraneter is the line nunber of the bottomline in
the scrolling region. Default is the entire screen (no
margi ns). The m ni mum si ze of the scrolling region
allowed is two lines, i.e., the top margin nust be |ess
than the bottom margin. The cursor is placed in the hone
position (see Oigin Mde DECOM .

DECSW. -- Single-width Line (DEC Private)

ESC # 5

This causes the line which contains the active position
to becone single-w dth single-height. The cursor remnains
on the sanme character position. This is the default
condition for all new |lines on the screen.

DECTST -- I nvoke Confidence Test

ESC[ 2 ; Ps y

Ps is the paraneter indicating the test to be done. Ps is
conput ed by taking the weight indicated for each desired
test and adding themtogether. If Ps is O, no test is
performed but the VT100 is reset.

Test Wei ght

Power up self-test (ROM check sum 1

RAM NVR keyboard and AVO i f

i nstalled)

Dat a Loop Back 2 (loop back
connect or
required)

El A nodem control test 4 (1 oop back
connect or
requir ed)

Repeat Sel ected Test(Ss) 8

indefinitely (until failure or power

of f)

DSR -- Device Status Report



ESC [ Ps n default value: O

Requests and reports the general status of the VT100
according to the follow ng paraneter(s).

Par anet er Par anet er Meani ng

0 Response from VT100 -- Ready, No nal functions
detected (default)

3 Response from VT100 -- Mal function -- retry

5 Command from host -- Please report status (using
a DSR control sequence)

6 Command from host -- Please report active

position (using a CPR control sequence)

DSR with a paraneter value of 0 or 3 is always sent as a
response to a requesting DSR with a paraneter val ue of 5.

ED -- Erase In D splay

ESC[ Ps J default value: O

Thi s sequence erases sone or all of the characters in the
di splay according to the paraneter. Any conplete |ine
erased by this sequence will return that line to single
wi dt h node. Editor Functi on

Par amet er Par aneter Meani ng

0 Erase fromthe active position to the end of the
screen, inclusive (default)

1 Erase fromstart of the screen to the active
position, inclusive

2 Erase all of the display -- all lines are

erased, changed to single-width, and the cursor
does not nove.

EL -- Erase |In Line

ESC[ Ps K default value: O

Erases sone or all characters in the active |ine
according to the paraneter. Editor Function

Par anet er Paranet er Meani ng

0 Erase fromthe active position to the end of the
i ne, inclusive (default)

1 Erase fromthe start of the screen to the active
position, inclusive

2 Erase all of the line, inclusive

HTS -- Hori zontal Tabul ati on Set



ESC H

Set one horizontal stop at the active position. Fornat
Ef f ect or

HVP -- Horizontal and Vertical Position

ESC[ Pn; Pn f default value: 1

Moves the active position to the position specified by
the paraneters. This sequence has two paraneter val ues,
the first specifying the line position and the second
speci fying the colum. A paraneter value of either zero
or one causes the active position to nove to the first
l[ine or colum in the display, respectively. The default
condition with no paraneters present noves the active
position to the hone position. In the VI100, this control
behaves identically with its editor function counterpart,
CUP. The nunbering of lines and col ums depends on the
reset or set state of the origin node (DECOM . Format

Ef f ect or

| ND -- | ndex

ESC D

Thi s sequence causes the active position to nove downward
one |ine wthout changing the colum position. If the
active position is at the bottomnmargin, a scroll up is
performed. Format Effector

LNM - - Li ne Feed/ New Li ne Mde

This is a paraneter applicable to set node (SM and reset
node (RM control sequences. The reset state causes the
interpretation of the line feed (LF), defined in ANSI
Standard X3.4-1977, to inply only vertical novenent of
the active position and causes the RETURN key (CR) to
send the single code CR The set state causes the LF to
imply nmovenent to the first position of the follow ng
Iine and causes the RETURN key to send the two codes (CR
LF). This is the New Line (NL) option.

Thi s node does not affect the index (IND), or next line
(NEL) format effectors.

NEL -- Next Line

ESC E

Thi s sequence causes the active position to nove to the
first position on the next |line dowward. If the active
position is at the bottomnmargin, a scroll up is
performed. Format Effector



Rl -- Reverse | ndex

ESC M

Move the active position to the same horizontal position
on the preceding line. If the active position is at the
top margin, a scroll down is perforned. Format Effector

RIS -- Reset To Initial State

ESC c

Reset the VT100 to its initial state, i.e., the state it
has after it is powered on. This also causes the
execution of the power-up self-test and signal INIT Hto
be asserted briefly.

RM - - Reset Mode

ESC[ Ps ; Ps; . . . ; Ps | default val ue: none

Resets one or nore VT100 nodes as specified by each

sel ective paraneter in the paraneter string. Each node to
be reset is specified by a separate paraneter. [See Set
Mode (SM control sequence]. (See Moddes following this
section).

SCS -- Sel ect Character Set

The appropriate G and Gl character sets are designated

fromone of the five possible character sets. The G and
Gl sets are invoked by the codes SI and SO (shift in and
shift out) respectively.

@& Sets Gl Sets

Sequence Sequence Meani ng

ESC ( A ESC ) A Uni ted Ki ngdom Set

ESC ( B ESC ) B ASCI | Set

ESC ( O ESC) O Speci al G aphics

ESC ( 1 ESC) 1 Al ternate Character ROM

St andard Character Set

ESC ( 2 ESC ) 2 Al ternate Character ROM
Speci al G aphics
The United Kingdom and ASCI| sets conformto the "I SO
international register of character sets to be used with
escape sequences". The other sets are private character
sets. Special graphics neans that the graphic characters
for the codes 137g to 176g are replaced with other
characters. The specified character set wll be used
until another SCS is received.



NOTE: Additional information concerning the SCS escape
sequence may be obtained in ANSI standard X3.41-1974.

SGR -- Select Gaphic Rendition

ESC[ Ps; . . . ; Psm default value: O

| nvoke the graphic rendition specified by the
paranmeter(s). Al followi ng characters transnmtted to the
VT100 are rendered according to the paraneter(s) until

t he next occurrence of SGR Format Effector

Par anet er Par anmet er Meani ng

0 Attributes off

1 Bold or increased intensity
4 Under scor e

5 Bl i nk

7 Negati ve (reverse) imge

Al'l other paraneter values are ignored.

Wth the Advanced Video Option, only one type of
character attribute is possible as determ ned by the
cursor selection; in that case specifying either the
underscore or the reverse attribute will activate the
currently selected attribute. (See cursor selection in
Chapter 1).

SM -- Set Mbde

ESC[ Ps; . . . ; Ps h default val ue: none

Causes one or nore nodes to be set within the VT100 as
speci fied by each sel ective paraneter in the paraneter
string. Each node to be set is specified by a separate
paraneter. A node is considered set until it is reset by
a reset node (RM control seguence.

TBC -- Tabul ati on d ear

ESC[ Ps g default value: O

Par amet er Par aneter Meani ng

0 Clear the horizontal tab stop at the active
position (the default case).

3 Clear all horizontal tab stops.

Any ot her paraneter values are ignored. Format Effector

Mbdes

The following is a list of VI100 nodes whi ch may be
changed with set node (SM and reset node (RM controls.



ANSI Speci fied Mdes

Par anet er Mbde Mhenoni c Mode Functi on
0 Error (ignored)
20 LNM Li ne feed new |l i ne node

DEC Pri vate Mdes

If the first character in the paraneter string is ? (77g),
the paraneters are interpreted as DEC private paraneters
according to the foll ow ng:

Par anet er Mode Mhenonic Mode Function
0 Error (ignored)
1 DECCKM Cursor key

2 DECANM ANSI / VT52

3 DECCOLM Col um

4 DECSCLM Scrol ling

5 DECSCNM Screen

6 DECOM Oigin

7 DECAVW Auto wrap

8 DECARM Aut o repeating
9 DECI NLM Interl ace

Any ot her paraneter values are ignored.

The foll ow ng nodes, which are specified in the ANSI
X3.64-1977 standard, may be considered to be permanently
set, permanently reset, or not applicable, as noted.

Refer to that standard for further infornmation concerning
t hese nodes.

Mode Mhenonic Mode Functi on State
CRM Control representation Reset
EBM Edi ti ng boundary Reset
ERM Erasure Set
FEAM Format effector action Reset
FETM Format effector transfer Reset
GATM Guarded area transfer NA
HEM Hori zontal editing NA
| RM I nsertion-repl acenent Reset
KAM Keyboard action Reset
MATM Mul tiple area transfer NA
PUM Posi tioning unit Reset

SATM Sel ected area transfer NA



Mbde Mhenoni c Mbde Function State

SRTM Status reporting transfer Reset
TSM Tabul ati on stop Reset
TT™M Transfer term nation NA
VEM Vertical editing NA

Val id VT52 Mbde Control Sequences

Cursor Up

ESC A

Move the active position upward one position w thout
altering the horizontal position. If an attenpt is nade
to nove the cursor above the top margin, the cursor stops
at the top nmargin.

Cursor Down

ESC B

Move the active position downward one position wthout
altering the horizontal position. If an attenpt is nade
to nove the cursor below the bottom margin, the cursor
stops at the bottom margin.

Cursor Right

ESC C

Move the active position to the right. If an attenpt is
made to nove the cursor to the right of the right margin,
the cursor stops at the right margin.

Cursor Left

ESC D

Move the active position one position to the left. If an
attenpt is nade to nove the cursor to the left of the
| eft margin, the cursor stops at the left margin.

Enter G aphics Mde

ESC F

Causes the special graphics character set to be used.
NOTE: The special graphics characters in the VI100 are
different fromthose in the VI52.

Exit Graphics Mode



ESC G

Thi s sequence causes the standard ASCI| character set to
be used.

Cursor to Hone

ESC H
Move the cursor to the home position.

Rever se Li ne Feed

ESC |

Move the active position upward one position w thout
altering the colum position. If the active position is
at the top margin, a scroll down is perforned.

Erase to End of Screen

ESC J

Erase all characters fromthe active position to the end
of the screen. The active position is not changed.

Erase to End of Line

ESC K

Erase all characters fromthe active position to the end
of the current |line. The active position is not changed.

Di rect Cursor Address

ESC Y | i ne col um

Move the cursor to the specified line and colum. The
line and col um nunbers are sent as ASCI| codes whose

val ues are the nunber plus 0375 e.g., 040g refers to the
first line or colum, 0505 refers to the eighth Iine or
columm, etc.

| dentify

ESC Z

Thi s sequence causes the termnal to send its identifier
escape sequence to the host. This sequence is:

ESC/ Z

Enter Alternate Keypad Mode



ESC =

The optional auxiliary keypad keys will send unique
identifiable escape sequences for use by applications
pr ogr amns.

NOTE: I nformation regarding options nmust be obtained in
ANSI node, using the device attributes (DA) contro
sequences.

Exit Alternate Keypad Mde

ESC >

The optional auxiliary keypad keys send the ASCI| codes
for the functions or characters engraved on the key.

Ent er ANSI Mbde

ESC <

Al'l subsequent escape sequences will be interpreted
according to ANSI Standards X3.64-1977 and X3.41-1974.
The VT52 escape sequence designed in this section wll
not be recogni zed.

Control Sequence Summary

The following is a summary of the VT100 contr ol
sequences.

ANSI Conpati bl e Mode

Cur sor Mbvenent Conmands

Cursor up ESC[ Pn A

Cur sor down ESC[ Pn B

Cursor forward (right) ESC[ Pn C

Cursor backward (left) ESC[ Pn D

Direct cursor addressing ESC[ Pl ; Pc Ht or

ESC[ Pl ; Pc ft

| ndex ESC D

New | i ne ESC E

Reverse i ndex ESC M

Save cursor and attri butes ESC 7
Restore cursor and attri butes ESC 8
T Pl = 1ine nunber; Pc = col um nunber

NOTE: Pn refers to a decimal paraneter expressed as a
string of ASCII digits. Miltiple paraneters are separated
by the sem colon character (073g). If a paraneter is
omtted or specified to be O the default paraneter val ue



is used. For the cursor nopvenent cormmands, the default
paraneter value is 1.
Li ne Size (Doubl e-Height and Doubl e-W dt h) Conmmands

Change this line to doubl e-height top half ESC # 3
Change this line to doubl e-height bottomhalf ESC # 4
Change this line to single-wdth single-height ESC # 5

Change this line to doubl e-w dth singl e-height ESC # 6

Character Attributes

ESC[ Ps;Ps;Ps;...;Ps m

Ps refers to a selective paranmeter. Miltiple paraneters
are separated by the sem col on character (073g). The
paraneters are executed in order and have the foll ow ng

meani ngs:
O or None All Attributes Of
1 Bol d on

4 Under score on

5 Bl i nk on

7 Reverse vi deo on

Any ot her paraneter val ues are ignored.

Er asi ng

From cursor to end of line ESC[ Kor ESC|[ 0 K
From begi nning of line to cursor ESC[ 1 K

Entire |ine containing cursor ESC[ 2 K

From cursor to end of screen ESC[ J or ESC[ 0 J
From begi nning of screen to cursor ESC|[ 1 J

Entire screen ESC[ 2 J

Progr ammabl e LEDs

ESC[ Ps;Ps;...Ps Q

Ps are sel ective paraneters separated by sem col ons (073g)
and executed in order, as follows:

O or None AIl LEDs Of

1 L1 On
2 L2 On
3 L3 On
4 L4 On

Any ot her paraneter val ues are ignored.
Character Sets (& and Gl Desi gnators)
The G0 and Gl character sets are designated as foll ows:

Char acter set Q0 Gl
desi gnator desi gnat or
Uni ted Ki ngdom ( UK) ESC ( A ESC) A

United States (USASCII) ESC ( B ESC ) B



&0 Gl

Character set desi gnator desi gnat or

Speci al graphics characters and ESC ( O ESC) O
line drawi ng set

Alternate character ROM ESC ( 1 ESC) 1
Al ternate character ROM speci al ESC ( 2 ESC ) 2

graphi cs characters

Scrol ling Region

ESC[ Pt ; Pbr

Pt is the nunber of the top Iine of the scrolling region;
Pb is the nunber of the bottomline of the scrolling

regi on and nust be greater than Pt.

Tab St ops

Set tab at current colum ESC H
Clear tab at current columESC [ g or ESC [ 0 ¢

Clear all tabs ESC[ 3 ¢
Modes
To Set To Reset
Mbde Nane Mode Sequence Mode Sequence

Line feed/ new |ine New |ine ESC [ 20h Li ne feed ESC [ 20] *
Cursor key node Application ESC [ ?1h Cur sor ESC [ ?11*

ANSI / VT52 node ANSI N A VT52 ESC [ 7?21 *
Col um node 132 Col ESC [ ?3h 80 Col ESC [ 7?31 *
Scrol l'i ng node Snoot h ESC [ ?4h Junp ESC [ 7?41 *
Screen node Rever se ESC [ ?5h Nor nal ESC [ ?51 *
Origin node Rel ati ve ESC [ ?6h Absol ute ESC [ 7?6l *
W apar ound On ESC [?7Th OF f ESC [ ?71*
Aut 0 repeat On ESC [?8h OF f ESC [ 78I *
Interl ace On ESC [ 79h OF f ESC [ 7?91 *
Keypad node Appl i cation ESC = Nuneric ESC >

* The | ast character of the sequence is a | owercase L
(154g) .

Reports

Cursor Position Report
| nvoked by ESC [ 6 n
Response isgESC[ Pl ; Pc Rt

T Pl =1line nunber; Pc = colum nunber
St at us Report

| nvoked by ESC [ 5 n

Response isESC [ O n (term nal ok)
ESC[ 3 n (termnal not ok)

What Are You



I nvoked by ESC [ ¢ or ESC[ O ¢

Response isESC[ ? 1 ; Ps c

Ps is the "option present" paraneter with the follow ng
meani ng:

Ps Meani ng

0 Base VT100, no options

1 Processor options (STP)

2 Advanced video option (AVO

3 AVO and STP

4 G aphics processor option (GPO
5 GPO and STP

6 GPO and AVO

7 GPO, STP, and AVO

Al ternatively invoked by ESC Z (not recomrended).
Response i s the sane.
Reset

Reset causes the power-up reset routine to be executed.
ESC c
Confidence Tests

Fill Screen with "Es" ESC # 8

| nvoke Test (s) ESC[ 2 ; Ps y

Ps is the paraneter indicating the test to be done and is
a deci mal nunber conputed by taking the "weight”
i ndi cated for each desired test and addi ng them together.

Test Wei ght
Power -up self test (ROM checksum RAM 1
NVR, keyboard and AVO if install ed)

Dat a Loop Back 2 (I oop back
connect or
requi red)

El A nodem control test 4 (1 oop back
connect or
required)

Repeat selected test(s) indefinitely 8
(until failure or power off)

VT52 Conpati bl e Mode

The followng is a sunmary of the VT100 contr ol
sequences.

Cursor Up ESC A
Cur sor Down ESC B
Cursor Right ESC C



Cursor Left ESC D

Sel ect Special G aphics character ESC F

set

Sel ect ASCI| character set ESC G

Cursor to hone ESC H

Reverse |line feed ESC |

Erase to end of screen ESC J

Erase to end of line ESC K

Direct cursor address ESC Y| (see note
c 1)

| dentify ESC Z (see note

2)

Enter alternate keypad node ESC =

Exit alternate keypad node ESC >

Enter ANSI node ESC <

NOTE 1: Line and colum nunbers for direct cursor address
are single character codes whose val ues are the
desired nunber plus 375 Line and col um nunbers
start at 1.

NOTE 2: Response to ESC Z is ESC / Z



Chapter 4
VT100 Options

The VT100 has avail abl e options which are designed to
enhance the basic termnal and allowits use in a w de
range of applications. The options currently avail abl e
ar e:

VT1IXX-AA 20 Current Loop Option
VT1XX-AB  Advanced Video Option

In the future, additional options will be avail abl e which
w || further enhance the basic VT100. Contact the nearest
DA TAL Sales Ofice for further informati on and how to
order the options.

Advanced Video Option -- VT1XX-AB

The Advanced Vi deo Option enhances the basic VT100 by
adding the foll ow ng features:

10 additional lines of 132 columm display -- this
capability is added to the VT100 by providing

addi tional display nenory. The screen can now
display a total of 24 lines in either 80- or 132-
col um fornmat.

Addi tional character attributes -- the VT100 is now
capabl e of highlighting any character(s) on the
screen in any of the follow ng ways:

Bol d

Bl i nk

Underl i ne

Rever se

Any conbi nati on of the above

Capability of an additional character generator ROM
-- this capability is added to the VT100 by
providing the nenory required to access a second
character generator ROM

O O O O O

Advanced Video Option Installation

Use the follow ng procedure to install the Advanced Vi deo

Opt i on.



1. Renove power fromthe term nal by disconnecting the
ac plug.

2. Unplug the keyboard (Figure 4-1).

3. Unplug any connectors fromthe conposite video
i nput / out put | acks.

4. Di sconnect the communi cations cabl e.

5. Wth a bl ade-type screwdriver |oosen the four
captive screws hol ding the access cover.

6. If the 20 mA Current Loop Option is installed,
gently pull the access cover away fromthe term na
about 2 inches; then reach in and di sconnect J5 from
the term nal controller board.

. Renobve t he access cover.

. Renove any graphic or STP cabl es.

Renove the term nal controller board by gently but

firmy pulling the board straight out. The term nal

controller board is located in the leftnost slot in
the card cage (viewed fromthe rear).

10. Place the term nal controller board on a fl at

surface with the conponent side up (Figure 4-2).

11. Locate the four nounting holes drilled in the
termnal controller board; nmount a standoff in each.

12. Grasp the advanced video board by the edges and
carefully align the connector pins with the
connector on the termnal controller board. Gently
but firmy nmount the advanced video board onto the
term nal controller board.

13. Reinstall the termnal controller board. The
term nal controller board nust be inserted into the
| eftnmost slot in the card cage.

14. Reinstall all cables renoved.

15. Rei nstall the access cover.

O 00~

Advanced Vi deo Option Checkout

Use the follow ng procedure to check out the operation of
t he Advanced Vi deo Opti on.

1. Turn the term nal power on and verify that no error
was detected during the power up self-test.

2. Press the SET-UP key. The words "SET- UP A" should
blink in boldface, the words "TO EXIT PRESS SET- UP"
shoul d be underlined, and the ruler should contain
alternating normal and reverse video fields.

3. Place the termnal in the 132-col um node and then
in the LOCAL node.

4. Exit SET-UP and type the foll ow ng sequence:

ESC < ESC # 8



The screen should now display 24 lines x 132
col umms.

20 mA Current Loop Option -- VT1LXX- AA

The 20 mA Current Loop Option allows the VT100 to connect
directly to the host conmputer over a short distance

wi t hout using a nodem The specifications for the 20 mA
Current Loop Option are located in Chapter 2 of this
manual under interface information.

20 mA Current Loop Option Installation

Use the follow ng procedure to install the 20 mA Current
Loop Option:

1. Renove power fromthe term nal by disconnecting the
ac pl ug.

2. Unplug the keyboard.

3. Unplug any connectors fromthe conposite video
i nput/ out put j acks.

4. Di sconnect the conmuni cations cabl e.

5. Wth a bl ade-type screwdriver |oosen the four
captive screws hol ding the access cover; then renove
t he cover.

6. Set the TRANS switch to the NORMAL position
(Figure 4-3). (If the term nal nust provide current
on the receive line, set the switch to the ACT
position).

7. Set the REC switch to the NORMAL position (Figure 4-
3). (If the termnal nust provide current on the
receive line set the swtch to the ACT position).

8. Connect P5 to J5 on the term nal controller board
(Figure 4-4).

9. Performthe 20 mA Current Loop Option Checkout.

20 mA Current Loop Option Checkout

The VT100 contains an internal test called the data

| oopback test. In the data | oopback test the VT100
transmt and receive |ines are connected to each ot her
via a special external connector. A predefined set of
characters are then transmtted. The term nal receives
the characters and conpares themto the characters
transmtted. If the characters do not match an error is

t hen fl agged.

Use the follow ng procedure to check out the operation of
the 20 mA Current Loop Option.

1. Disconnect the termnal fromthe conmmuni cati ons
line.



2. Renove the term nal access cover containing the
20 mA current | oop board; place both of the swtches
in the NORVAL position. Reinstall the access cover.

3. Connect the 20 mA | oopback connector (PN 70-15503-
00) to the Mate-N-Lok connector nounted to the
bottom of the access cover

4. Place the termnal in ANSI-conpatible node (in SET-
UP B group 2 switch 3 equals a 1).

5. Type the follow ng sequence to performthe data
| oopback test.

ESC[ 2 ; 2y

When the test is performed, the screen clears and
the nessage "WAIT" is displayed in the upper |eft
corner of the screen. The entire test takes
approxi mately six seconds to run.

NOTE: The data | oopback test can be repeated
indefinitely by typing ESC[ 2; 10 y. This test ends
only when an error is detected or the term nal power
is turned off.

6. A | oopback error is shown by "8" being displayed in
the upper left corner of the screen. If an error is
detected, check the 20 mA board connectors and
swtch settings and then repeat Step 5. If the error
persists, contact your service organi zation.

7. Once the test is conplete return the 20 mA current
| oop board switches to the original positions,
renove the | oopback connector, replace the access
cover, and reconnect the term nal to conmunications
l'ine.

Conmuni cati ons Cabl es

The conmuni cati ons cabl es avail able for use with the
VT100 are listed in Chapter 5.



Chapter 5

Accessories and Supplies

Cener a

The VT100 video termnal is a data transaction termna
supporting a wi de variety of user-controllable character
and screen attributes. Additional features include snooth
scrol ling, selectable colum w dths and typewiter-Iike
det achabl e keyboard. The foll ow ng describes VT100
suppl i es and accessori es.
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Suppl i es

ltem DEC Part
Number  Nunber Descri ption

1 VT1XX-AE VT100 forned screen filter, gray
antiglare coating

1 VT1XX-AR VT100 nonreflective filter screen

2 VT1XX-ST VT100 term nal stand with casters

2 VT1XX-SU VT100 term nal table (VT1XX-ST), |ot of
25

2 VT1XX-SV VT100 term nal table (VT1XX-ST), |ot of



I tem
Nunber

* 01 01 01 01 01 01 O 01 01 ~

[tem
Nunber

5

o 01 01 01 01 O

10
11

DEC Part
Nunber

H9850- HK

HO80- CS

H980- CP

LA12X- UA
LA12X- UB
LA12X- UC
LA12X-UD
LA12X- UE
LA12X- UF
LA12X- UH
LA12X-UJ
LA12X- UL

Row 1 is the row i medi atel y

DEC Part
Nunber

LA12X- UM
LA12X- UN
LA12X- UP
LA12X- UR
LA12X- US
LA12X- UT
DFO1- A

DFO2- AA

30-10958-
02

VT1XX- AA

VT1XX-AC
VT1XX- AB
BCO3M 50

Descri ption

50

Heavy gauge vi nyl
br own

Catal og stand with ei ght one-inch
renovabl e cartridges for 8% inches x 11
i nches docunentati on

Cartridges for catal og stand

Bl ank keycap kit of 50, Row 4*

Bl ank keycap kit of 50, Row 1*

Bl ank keycap kit of 50, Row 2*

Bl ank kit of 50, F&J type
Bl ank kit of 50, SET-UP
Bl ank kit of 50, TAB

Bl ank keycap kit of 50, CAP LOCK
Bl ank keycap kit of 50, SHI FT
Mai n array bl ank keycap set
above Space Bar

dust cover, charcoa

keycap
keycap
keycap

Descri ption

kit of
kit of
kit of

CR
ENTER
Num Pad O

Bl ank keycap
Bl ank keycap
Bl ank keycap
Bl ank keycap kit of 50, Row 3*
Bl ank keycap kit of 50, Row 5*
Nunmeric pad bl ank keycap set

50,
50,
50,

Acoustic tel ephone coupl er, 300 bps
wi th conbination EIA (RS232-C) and 20
mA current | oop cable

Di rect connect, Bell 103J equival ent,
300 bps full -duplex nodemw th EI A
RS232-C interface

Cable to interface ol der
to VT100

VT100 20 mA current
cabl e

VT100 printer port
VT100 advanced vi deo option
Fermal e-fermal e null nodem cabl e,

DFO1 coupl ers

| oop option with

50 ft



I tem
Nunber

11

11

11

* Row 1

I tem
Nunber

11

11

11

11

11

11

11

11

11

11

DEC Part
Nunber

BCO3M AO

BCO3M B5

BCO3M EO

Descri ption
(15.2 m

Femal e-fenal e null nodem cable, 100 ft
(30.5 m
Fermal e-femal e null nodem cabl e, 250 ft

(76.2 m

Fermal e-femal e null nodem cabl e, 500 ft
(152.4 m

is the row imedi ately above Space Bar

DEC Part
Nunmber

BCO5D-
10t

BCO5D-
251

BCO5D-
50t

BCOS5F-
15%

BCOS5F-
50%

BCO5F-
AO%

BCO3M LO

BCO5X-15

BCO5X- 25

BCO5X- 50

Descri ption

RS-232 female to RS 232 male: EIA
extensi on cable (14 conductor) used with
VT100 for npdem connections, 10 ft

(3.0 m

RS-232 female to RS-232 male: ElIA

extension cable (14 conductor) used with
VT100 for nodem connections, 25 ft

(7.6 m

RS-232 female to RS-232 male: ElIA
extension cable (14 conductor) used with
VT100 for nodem connections, 50 ft

(15.2 m

MATE- N-LOK to MATE-N-LOK: 20 nmA; direct
connecti on between VT100 with a 20 mA
option installed and a line unit, 15 ft
(4.6 m

MATE- N-LOK to MATE-N-LOK: 20 nmA; direct
connecti on between VT100 with a 20 mA
option installed and a line unit, 50 ft

(15.2 m

MATE- N-LOK to MATE-N-LOK: 20 nmA; direct
connecti on between VT100 with a 20 mA
option installed and a line unit, 100 ft

(30.5 m

Femal e-fenmal e null nobdem cable, 1000 ft
(304.8 m

20 mA current | oop extension cable,
15 ft (4.6 m

20 mA current | oop extension cable,
25 ft (7.6 m

20 mA current | oop extension cabl e,
50 ft (15.2 m



I tem
Nunber

T For

cabl e nust

DEC Part
Nunmber

use with a DFO1- A Acoustic Coupler.
be di sconnect ed.

Descri ption

Pin 23 of this

¥ A BQO5F-15 cable is shipped with the VT1XX AA option.

[tem
Nunber

11

11

11

11

11
11
11
11
12

12

12

12

12

DEC Part
Nunber

BC22A- 10

BC22A- 25

BC22B-
108

BC22B-
258

BC23A-10
BC23A- 25
BC23B-10
BC23B- 25
H9850- DA

H9850- DB

H9850- DC

H9850- DD

H9850- DE

Description

El A RS232 fenal e-fenal e nul
shielded 10 ft (3.0 m

El A RS232 fenmal e-fenal e null
shielded 25 ft (7.6 m

El A RS232 numl e-femal e extensi on cabl e
shielded 10 ft (3.0 nj

El A RS232 numl e-femal e extensi on cabl e
shielded 25 ft (7.6 m

Kit of 5 BC22A-10
Kit of 5 BC22A-25
Kit of 5 BC22B- 10
Kit of 5 BC22B-25

Anti-static floor mat, DECmat, 4 ft x
6 ft (122 cm x 183 cnm), Driftwood col or
(browni sh/ gray)

Anti-static floor mat, DECmat, 4 ft x
6 ft (122 cm x 183 cm), Summer Earth
col or (brown/ gol d)

modem cabl e

modem cabl e

Anti-static floor mat, DECmat, 3 ft x
10 ft (91 cm x 305 cnm), Silver Birch
col or (silvergray/brown)

Anti -static floor mat, DECmat, 3 ft x

10 ft (91 cmx 305 cm, Autumn Bronze
col or (orange/ brown)

Anti -static floor mat, DECmat, 3 ft x
10 ft (91 cm x 305 cn), Driftwood col or
(browni sh/ gray)

8 This cable cannot be used with a DF01- A Acoustic
Use cable BCOSD XX in its place.

Coupl er.

| tem
Nunber

12

DEC
Part
Nunber

H9850-
DF

Anti-static floor
(122 cm x 183 cm, Silver

Descri ption

DECrat, 4 ft x 6 ft
Bi rch col or

mat ,



[tem
Nunber

12

13

13

14

14

14

14

14

15

16

16

DEC
Part
Nunber

HO9850-
DH

H970- EB

HO970- HB

H9532-

H9532-
AB

H9614-
AB

H9614-
AD

H9614-
AF

HO9850-
AP

EK-
18251-
20

EK-
VT100-
uG

Descri ption
(silvergray/ brown)

Anti -static floor mat, DECmat, 4 ft x 6 ft
(122 cm x 183 cn), Autumm Bronze col or
(orange/ br own)

Term nal table, 27 inches high x 36 inches
wi de x 30 inches deep (68.6 cmx 91.4 cm x
76.2 cm) with |levelers

Term nal table, 27 inches high x 24 inches
wide x 30 inches deep (68.6 cmx 61.0 cm X%
76.2 cnm) with levelers

Work-station desk wth blue front panel
and gray side panels, levelers, 48 inches
wi de x 30 inches high x 30 i nches deep
(122 cmx 76.2 cm x 76.2 cn

Wrk-station desk with brown front panel
and brown side panels, |evelers, 48 inches
wi de x 30 inches high x 30 i nches deep
(122 cmx 76.2 cm x 76.2 cn

Split top add-on work station, one side
panel

Split top standal one unit

Split top dual add-on unit (uses H9610 end
panel s for support)

Medi a Mate™ file or shelf storage cart
with with casters and | ockabl e drawer,
25.25 inches high x 15 inches deep x 18.5
inches wide (64.1 cmx 38.1 cmx 47.0 cm

Term nal s and Conmuni cati ons Handbook

VT100 User's Cui de

Item Nunber DEC Part Number Descri ption

EK-VT100-J1 VT100 M ni Mi nt enance Manual
EK-VT100-1 P VT100 Video Term nal |PB
EK-VT100- RC VT100 Program Ref erence Manual
EK-VT100- T™M VT100 Techni cal Manua

MP- 00633 VT100 Mai ntenance Prints

16
16
16
16
17



Spares Kit

ltem DEC Part

Nunber Nunber Descri ption

-- 4A-VT100 VT100 Spares Kit

- - 4A- LOTVT- AA Lot of 10, 30-16080-01, XFRWVR, fly
back (ELSTON)

-- 4A-LOTVT- AB Lot of 10, 30-16080-02, PC Board
Assy (ELSTON)

-- 4A-LOTVT- AC Lot of 10, 54-13009, VT100 Basic
Vi deo

- - 4A-LOTVT- AD Lot of 10, 70-14979, Power Supply
Assy

- - 4A- LOTVT- AE Lot of 10, 70-15765, Keybrd/ Keycap
Assy

How To Order

Tel ephone Orders

Cont i

nental USA cal | 800- 258-1710 (8:30 amto 6:00 pm

EST)
In New Hanpshire, call 603-884-6660 (8:30 amto 6:00 pm
EST)
I n Al aska, and Hawai i, 408-734-4915 (8:15 amto 5:00 pm
call PST)

| nportant Information Concerning Tel ephone Orders

M ni num order of $100.00 unl ess charges to
Mast er Card or VI SA.

Maxi mum or der of $5, 000. 00

Phone orders are accepted at current |ist price
only.

Phone orders are accepted per DIA TAL standard terns
and condi tions.

Direct Mail Orders
Purchase orders should be mailed directly to:

US Custoners

DI G TAL EQUI PMENT CORPORATI ON
PO Box CS2008
Nashua, New Hanpshire 03061

| nt ernati onal Custoners
DI G TAL EQUI PMENT CORPORATI ON

A&SG Busi ness Manager
c/o DDA TAL's |ocal subsidiary



| mportant Information Concerning Direct Mail Orders

M ni mum order val ue of $100.00 unl ess pai d by check,
noney order, or credit card (MasterCard or VI SA)

No maxi mum or der val ue

Purchase orders may al so be submtted to your [ ocal
DG TAL Sales Ofi ce.



Appendix A
ANSI Definitions and Notation

ANSI Definitions

Active position
The character position on the visual display that is
to display the graphic synbol representing the next
graphi ¢ character.

ANSI node
A VT100 node in which it recognizes and responds
only to escape sequences whose syntax and semantics
are in accordance with ANSI specifications.

Character position
That portion of a visual display which is displaying
or is capable of displaying a graphic synbol.

Cont r ol
A control character, an escape sequence, or a
control sequence that perfornms a control function.

Control character
A character whose occurrence in a particular context
initiates, nodifies, or stops a control function

Control function
An action that affects the recording, processing,
transm ssion, or interpretation of data.

Control sequence
A sequence of characters that is used for control
purposes to performa control function, that begins
with the control sequence introducer (CSI) control
and that may contain a paraneter string.

Control sequence introducer (CSl)
An escape sequence that provides suppl enentary
controls and that is itself a prefix affecting the
interpretation of a limted nunber of contiguous
char act ers.

Control string
A string of characters that is used to performa
control function and that is delimted by an opening
and closing delimter control.

Cur sor
A visual representation of the active position which
is either a blinking reverse-video or blinking
underl i ne.

Cursor control
An editor function that noves the active position.



Def aul t
A function-dependent value that is assunmed when no
explicit value, or a value of 0, is specified.

Di spl ay
The current active area of the screen, i.e., the
area inside the scrolling region, or the entire
screen, depending on the origin node.

Edi tor function
A control that affects the |ayout or positioning of
previously entered or received information in a
printing or cathode ray tube display and that is
intended to be interpreted and executed w thout
remaining in the data stream (See format effector).

Escape character (ESC)
A control character that provides supplenmentary
characters (code extension) and that is itself a
prefix affecting the interpretation of alimted
nunber of contiguous characters.

Escape sequence
A sequence of characters that is used for control
purposes to performa control function and whose
first character is the escape (ESC) control
character.

Fi nal character
A character whose bit conbination term nates an
escape or control sequence designated by F.

Format effector
A control that affects the |ayout or positioning of
information on the screen and that may remain in the
data stream subsequent to interpretation and
processing. (See editor function).

Graphi ¢ character
A character, other than a control character, that
has a visual representation normally handwitten
printed, or displayed.

Home
The character position at the origin. [See origin
node ( DECOM) . ]

| nt er redi ate character
A character whose bit conbination precedes a final
character in an escape or control sequence.

Nuneri c paraneter
A string of bit conbinations that represents a
nunber, designated by Pn.

Par anet er

1. A string of one or nore characters that
represent a single val ue:
2. The val ue so represented.

Paranmeter string



A string of characters that represent one or nore
paranet er val ues.
Sel ective paraneter
A string of bit conbinations that selects a
subfunction froma specified list of subfunctions,
designated by Ps. In general, a control sequence
wi th nore than one sel ective paraneter causes the
sane effect as several control sequences, each with
one selective paraneter, e.g., CSI Psa; Psb; Psc F
is identical to CSI Psa F CSI Psb F CSI Psc F.
VT52 node
A VT100 node in which it recogni zes and responds
only to escape sequences which DEC VTI52 type
term nal s use.

Not at i on

I
An internmedi ate character in an escape sequence or a
control sequence, where | is from408 to 578
i ncl usi ve.

A Final character in:

1. An escape sequence, where Fis from608 to 1768
i ncl usi ve.

2. A control sequence, where Fis from 1008 to
1768 i ncl usive.

Pn
A nuneric paraneter in a control sequence, where Pn
is a string of zero or nore characters from608 to
718 i ncl usive.
Ps
A variabl e nunber of selective paraneters in a
control sequence, with each sel ective paraneter
separated fromthe other by 738. Ps is a string of
zero or nore characters from608 to 718 inclusive
and 738.
Exanpl e: The format of an escape sequence as defined in
Anerican National Standard X3.41-1974 and used in the
VT100 i s:

ESCI ... I F
Wher e:
1. ESC is the introducer control character (338) that
i's named escape.

2.1 ... 1 are the internediate bit conbinations that
may or may not be present. | characters are bit



conbi nation 408 to 578 inclusive in both 7- and 8-
bit environnents.

. Fis the final character. F characters are bit

conbi nations 608 to 1768 inclusive in escape
sequences in both 7- and 8-bit environnents.

. The occurrence of characters in the inclusive ranges
of 08 to 378 within an escape or control sequence,
is technically an error condition whose recovery is
to execute i mediately the function specified by the
character and then continue with the escape sequence
execution. The exceptions are: If the character ESC
occurs, the current escape sequence is aborted, and
a new one conmences, beginning with the ESC j ust
received. If the character CAN (308) or the
character SUB (328) occurs, the current escape
sequence i s aborted.



Appendix B
7-Bit ASCII Code

Octal Code Char Octal Code Char Octal Code Char Octal Code Char

000 NUL 040 SP 100 @ 140

001 SOH 041 ! 101 A 141 a
002 STX 042 ! 102 B 142 b
003 ETX 043 # 103 C 143 ¢
004 EOT 044 $ 104 D 144 d
005 ENQ 045 % 105 E 145 e
006 ACK 046 & 106 F 146 f

007 BEL 047 ' 107 G 147 g
010 BS 050 ( 110 H 150 h
011 HT 051 ) 111 I 151 [

012 LF 052 * 112 J 152 ]

013 VT 053 + 113 K 153 Kk
014 FF 054 , 114 L 154 I

015 CR 055 - 115 M 155 m
016 SO 056 . 116 N 156 n
017 Sl 057 / 117 @) 157 0
020 DLE 060 0 120 P 160 p
021 DC1 061 1 121 Q 161 q
022 DC2 062 2 122 R 162 r

023 DC3 063 3 123 S 163 S
024 DC4 064 4 124 T 164 t

025 NAK 065 5 125 U 165 u
026 SYN 066 6 126 \% 166 %
027 ETB 067 7 127 \W 167 w
030 CAN 070 8 130 X 170 X
031 EM 071 9 131 Y 171 y
032 SUB 072 : 132 Z 172 z



Octal Code Char Octal Code Char Octal Code Char Octal Code Char

033
034
035
036
037

ESC
FS
GS
RS
uS

073
074
075
076
077

133
134
135
136
137

> [E— — —

173
174
175
176
177

DEL



Appendix C

Fill Character Requirements

Fill characters are required to keep the VT100
synchroni zed with the host conputer when the XON XOFF
control codes are not used. Table C-1 shows the VT100

fill character requirenents for every receive speed at
which the term nal is capable of operating. No entry in a
colum indicates that fill characters are not required in

that specific case.
Control Function

NEL,

IND,

LF, RI

(Smooth

scroll

) feature

Receive Baud Rate selected) DECALN
19200 384 243
9600 192 122
4800 9% 61
2400 48 30
2000 40 25
1800
1200 24 15
600 12 8
300 6 4
200 4 3
150 3 2
1345 3 2
110 2 1

50 1 1

DE!

243
122

61

25

15



Control Function

NEL,
IND,
LF, RI
(Smooth
scroll
_ feature
Receive Baud Rate selected) DECALN DE!

Figure 1-1 VT100 Terminal




Figure 1-2 VT100 Keyboard

KED
OMLIME LOCAL LOCKED L1 L2 LS Lﬂ
e e o o o
SETUR ET/ CLEARALL LINE! SEFUP TDGGLE TF!ANSMIT RECEIVE 80:’132 4- -’
CLEARTAB TAES LOCAL AE ZPEED SPEED COLUMNS RESET

SETUP

This key is used in conjunction with other keys to
perform specific functions such as setting tabs,
scrolling, and altering term nal characteristics.

ON LI NE
This indicator lights to show that the VT100 is on-1line
and ready to transmt or receive nessages.

LOCAL
This indicator lights to show that the termnal is off-
i ne and cannot communicate with the host device. In
| ocal node the keyboard remains active and all characters
typed are placed on the screen.

KEYBOARD LOCKED
This indicator lights to show that the keyboard has been
turned off. The VT100 is still able to receive data from

the host. This condition can be cleared by entering and
exiting SET- UP node.

L1--L4
These indicators are turned on and off by the host.
Consult your | ocal operating procedures for the meaning
of each indicator. L1--L4 are also used to show sel f-test
errors.

Each of these keys causes the VT100 to transnmt a code
whi ch has a special neaning to your system Consult your
| ocal operating procedures for the nmeaning of these keys.

In SET- UP node the Edand Edkeys increase or decrease the




bri ght ness of the display. The Edand ESkeys nove the
cursor left and right.

E%E’BACKSPACE

This key transmts a backspace code.

IHHHIBREAK

This key transmts a break signal.

1T
PF1 - PF4

Each of these keys causes the VT100 to transmt a code
whi ch has a special neaning to your system Consult your
| ocal operating procedures for the meanings of these
keys.

Nuneri c Keypad
The numeric keypad enabl es nunbers to be entered in
cal cul at or fashion. Each key in the nuneric keypad
generates the same character as the correspondi ng nuneric
key on the main keyboard. The ENTER key corresponds to
t he RETURN key. These keys may al so be interpreted by the
host conputer as special function keys. Consult your
| ocal operating procedures for the nmeanings of these
keys.

=
DELETE

This key causes the VT100 to transmt a delete character
code to the host system The deleted character nmay or nay
not be erased fromthe screen.

RETLURHN
RETURN
This key transmits either a carriage return (CR) code or
a carriage return (CR) and linefeed (LF) code. This is a
SET- UP sel ectabl e feature.

LIME
FEED

LI NEFEED
This key transmits a |inefeed code.

SHIFT
SHI FT
When pressed, this key enabl es the uppercase function of



all keys. If a key does not have an uppercase function
the SH FT key will be disregarded.

)
RESET

Wien the termnal is in SET-UP node, this key starts the
reset sequence. This has the same result as turning the
term nal power off and then on.

“80/ 132 COLUWNS

When the termnal is in SET-UP A node, this key swtches
the display line size from80 to 132 characters per |ine
or from132 to 80 characters per |ine.

HRECEI VE SPEED

When the termnal is in SET-UP B node, this key steps the

term nal through the receive baud rate settings in
ascendi ng order.

.4
TRANSM T SPEED

When the termnal is in SET-UP B node, this key steps the
termnal through the transmt baud rate settings in
ascendi ng order.

A
II!ITCEELE 1/0

When the termnal is in SET-UP B node, this key turns the
sel ected operational feature on or off.

KED
OMLINE LOCAL LOCKED L1 Lz L3 L4

SET/ CLEARALL LIMNE!  SETUP TOSGLE TRANSMIT RECEWE _S0M32
CLEARTAE TABS  LOCAL AE T3] SPEED SPEED COLUMNS RESET

BELL G

When pressed in conbination with the CTRL key, this key
causes a bell code to be sent to the host.



%
SET- UP A/ B

When the terminal is in SET-UP node, this key sw tches
the termnal from SET-UP Ato SET-UP B or from SET-UP B
to SET-UP A

$
II!ILINE/LOCAL

In SET-UP node, this key alternately places the VT100 ON
LINE or LOCAL to your system Wen it is ON LINE, the
VT100 communi cates with your system Wen it is in LOCAL
the VT100 is electrically disconnected fromyour system

# £
CLEAR ALL TABS

In SET-UP A, this key clears all horizontal tabs set in
t he VT100.

ESET/ CLEAR TAB

In SET-UP A, this key sets or clears individua
hori zontal tabs.

CAPS LOCK
Thi s key enabl es the transm ssion of uppercase al phabetic
characters only. Al numeric and special synbol keys
remain in | owercase.

When first pressed, this key stops the transm ssion of
data fromthe conputer to the VT100. Wen pressed a
second tinme, transm ssion resunes fromwhere it was

st opped. Check your |ocal operating procedures to ensure
that your system recogni zes this key.

CTRL

When pressed in conbination with another key, the CTRL
key causes the VT100 to transmt a code which has a
special nmeaning to your system

TAB

This key transmts a tab code.



B

This key transmts a code which normally has a speci al
meani ng to your system In many applications, it tells
your systemto treat the next keys pressed as a conmand.

Monitor Controls

The VT100 nonitor contains only two controls: the power
switch and the power selector switch, which is used to
adapt the termnal to the avail able ac input voltage
range (see specifications).

Audi bl e I ndi cators (Tones)

There are three audi ble alarns associated with the VT100:
a short tone (click), a long tone (bell), and a series of
| ong tones.

Short Tone (Cick) -- The short tone is sounded by the
term nal whenever a key is pressed, with the foll ow ng
excepti ons:

SHI FT or CTRL keys do not generate any keyclick because
t hese keys do not transmt any codes but only nodify the
codes transmtted by ot her keys.

KBD LOCKED i ndicator is turned on; in which case, the
characters typed are | ost.

The keyclick feature has been turned off in SET-UP node.

Long Tone (Bell) -- The long tone is sounded by the
termnal to indicate one of the foll ow ng conditions:

A bell code was received fromthe conputer

The cursor is eight characters away fromthe right margin
and the margin bell feature is enabled.

Series of Long Tones -- The termnal will sound the |ong
tone several tines in rapid succession to indicate that
the nonvolatile menory (NVR) had difficulty in reading or
witing the SET-UP features. (Wen this occurs, check the
SET-UP features and then performthe Recall or Save
operation again.)

Part 2 -- Set-Up Mode



Unli ke nost termnals, the VI100 does not use sw tches or
junpers to individually turn the built-in term na
features on or off. Instead, the VT100 uses a nonvolatile
menory (NVR) which al ways renenbers what features have
been selected, as if a switch had been set.

The sel ection and storage of built-in termnal features
is performed in a special node of operation called SET-UP
node. When you enter SET-UP node, the status of the
features stored in the tenporary nenory is shown on the
screen. You can then change the features and store any
new feature selections either tenporarily, by I|eaving
SET- UP node; or on a fixed basis, by performng a Save
operation. In either case, the term nal operation wll
reflect the new feature selection. If a recall operation
is perforned, or the termnal is reset, or the term na
power is turned OFF, all tenporary feature settings are
repl aced by the features that have been stored on a fixed
basi s.

SET- UP Features at a d ance

When entered, SET-UP node provides two brief summaries of
the current feature status. The first presentation --
SET-UP A -- displays the location of the tab stops set in
the termi nal and a visual ruler which nunbers each
character position on the line. The second presentation -
- SET-UP B -- sunmarizes the status of the other term na
features.

SET-UP A -- To enter SET-UP A, press the SET-UP key. The
display will now have a presentation simlar to Figure 1-
4. The bottomline of the display consists of a "ruler”
whi ch nunbers each character position avail able on a
line. The | ocation of each tab stop is showmn by a "T"
pl aced above the ruler. If the tab stop(s) set are those
desired, you may exit SET-UP node by pressing the SET-UP
key again or you nmay now change the tabs to neet your
requi renents.

SET-UP B -- SET-UP B node nay only be entered from SET-
UP A node. To enter SET-UP B from SET-UP A, press the 5
key on the main keyboard. The display will then |ook |ike
Fi gure 1-5.

Figure 1-6 sunmari zes the SET-UP B presentation. This
summary allows you to quickly determ ne what features are
enabl ed. For additional information on a feature refer to

the Definition of Each Feature section.

To exit SET-UP B press the SET-UP key.



Det ermi ni ng What a SET- UP Feat ure Does

The SET-UP features are basically a series of options in
the VT100 that allow the termnal to be tailored to its
operating environnent. Table 1-1 |lists each feature and
places it in one or nore of the follow ng genera
cat egori es:

Installation
Comput er conpatibility
Operator confort

The installation category concerns itself with the
initial installation of the term nal and any specia
options that may be attached to the termnal. If any

term nal options are added or renoved, or the physical
| ocation of the installation is changed, verify the
settings of these SET-UP features.

Conmput er conpatibility contains the features which nust
be set correctly so that the VT100 can communi cate with
the host conputer. An error in these settings may cause
incorrect data to be sent to or received fromthe
conputer; or an error nay prevent the VT100 from
communi cating with the conputer. The settings for these
features nust be obtained fromthe host conputer
programmer, operator, or system nmanager since there are
many conbi nations of settings designed to work with
particul ar conmputers and special software. These feature
settings would normal Iy change only when you need to
comuni cate with a different conmputer or a uni que
sof t ware package.

The operator confort category contains the SET-UP
features designed exclusively for the operator. These
features allow the operator to tailor the VT100 to fit
I ndi vi dual preference. These features do not affect any

operations that occur between the term nal and the

compuer .

The next section, Definition of Each SET-UP Feature,
descri bes the specific function of each feature.

How To Change a SET- UP Feature
Changi ng any or all of the SET-UP features is a sinple

operation and is generally perfornmed by follow ng the
sanme basic steps.



Ent er SET- UP node by pressing the SET- UP key

Sel ect the appropriate SET-UP node by pressing the 5 key
on the main keyboard each tinme you want to switch from
SET-UP A to SET-UP B or fromSET-UP B to SET-UP A

Position the cursor above the feature switch or tab stop
to be changed. To position the cursor, the SPACEBAR &,
B, TAB and RETURN keys may be used. Some features do not

use this step since a specific key is dedicated to
changi ng the feature.

Change the feature setting by pressing either the 6 key
on the main keyboard or the appropriate dedi cated key.
Each tinme the key is pressed the feature wll change,
generally to the opposite state.

Table 1-2 briefly sumrari zes the SET-UP features, the
SET- UP node you nust be in to change a given feature, and
the key used to change the feature setting.

Setting the Answerback Message

Setting the answerback nmessage is different fromsetting

any of the other termnal features. An answerback nessage
can be typed into the VT100, using the foll ow ng steps:

Pl ace the termnal in SET-UP B nopde.

Press the SHI FT and A key sinultaneously. The term na
will respond by placing A = on the screen. (The SH FT key
is required. The CAPS LOCK key will not work here.)

Type the message delimter character which rmay be any
character not used in the actual answerback nesage. The
message delimter character is not a part of the
answer back message. If a mstake is made when typing the
answer back nessage, type the nessage delimter character
again and go back to step 2. This is the only way to
correct errors in the answerback nessage.

Type the answerback nessage. The nessage may be up to 20
characters, including space and control characters.
Control characters will be displayed as a #character to
indicate their presence in the nessage.

Type the nessage delimter character. Once the nessage
delimter character is typed the answerback nessage wil |l
di sappear fromthe screen.



Once the above steps have been conpl eted the answer back
nmessage will be tenporarily stored in the VI100 and can
be saved with the Save operation.

Savi ng the SET- UP Features

SET- UP features may be changed and stored on either a
tenporary or a fixed basis. To tenporarily store a
feature, exit SET-UP node after changing the feature; the
term nal now reacts according to the new setting. If a
recall operation is perforned, or the termnal is reset,
or the term nal power is turned off, all tenporary
feature settings are replaced by the features that have
been stored on a fixed basis.

To store SET-UP feature settings on a fixed basis,
performa save operation. This is a sinple operation that
i's acconplished by perform ng the foll ow ng steps:

Pl ace the termnal in SET-UP node.

Press the SHI FT and S keys sinultaneously. The screen
wll clear and the nessage "wait" will be displayed in
the upper-left corner. After a brief wait, the termna

will return to SET-UP A node.

NOTE: The save operation nust be perfornmed at the
term nal keyboard. The conputer cannot performthis
operation, although it can tenporarily nodify the
settings of sonme VT100 features.

Once these steps have been perforned, SET-UP features
whi ch had been tenporarily stored will now be stored on a
fi xed basis.

Recal | i ng SET- UP Feat ures

The tenporarily stored SET-UP feature settings may differ
fromthe settings which have been stored on a fixed
basis. If you wish to return to the fixed settings,

performthe recall operation as follows:

Pl ace the termnal in SET-UP npde.

Press the SH FT and R keys sinultaneously. The screen
will clear and the nessage "wait" will appear in the

upper-left corner of the screen. After a brief wait the
termnal will return to SET-UP A node.



NOTE: When a recall operation is perforned the contents
of the screen are destroyed.

Resetting the Term nal

The VT100 may be reset fromthe keyboard. Wen the
terminal is reset, the terminal nmenory is cleared and the
self-test programis run as if the term nal power swtch

had been turned OFF and then back ON. To reset the

t erm nal

Pl ace the termnal in SET-UP npde.

Press the 0 key on the main keyboard. The VT100 will be
reset, the power on self-test will be run, and the
termnal wll set according to the fixed SET-UP features.

NOTE: When a reset operation is perforned the contents of

the screen are destroyed and any options present may be
af f ect ed.

Part 3 -- Definition of Each SET- UP Feat ure

This section describes each SET-UP feature in detail (in
al phabetical order) and states how each feature affects
the term nal.

NOTE: Unl ess otherw se stated, entering SET-UP node and
changi ng features does not result in the |loss of data
di spl ayed on the screen.

ANSI / VT52 Mbode

The VT100 termnal follows two different progranmm ng
standards -- Anerican National Standards Institute (ANSI)

and VT52. In ANSI node, the VT100 will generate and
respond to coded sequences per ANSI standards X3.41-1974

and X3.64-1977. In VT52 node, the VT100 termnal is
conpatible with previous DI TAL software using the VI52
video term nal. Both ANSI and VT52 nodes are outlined in

the progranmer's section of this nanual.

ANSWERBACK Message
Answer back is a question and answer sequence where the
host conputer asks the terminal to identify itself. The
VT100 answer back features provides the termnal with the
capability to identify itself by sending a nessage to the
host. The entire answerback sequence takes pl ace
automatically without affecting the screen or requiring
operator action. The answerback nessage may al so be
transmtted by typing CTRL- BREAK



AUTO REPEAT
The auto repeat feature allows a key to be automatically
repeated at the rate of about 30 characters per second
when the key is held down for nore than one-hal f second.

The auto repeat feature affects all keyboard keys except
the foll ow ng

SET- UP
ESC
NO SCROLL
TAB
RETURN
CTRL and any key

AUTO XON/ XOFF
The VT100 is capable of automatically generating
synchroni zi ng codes XON (DCl) and XOFF (DC3). The XOFF
code is used to stop the transm ssion of data fromthe
conputer to the termnal; the XON code is used to resune
transm ssion. Wth the feature enabl ed, the VT100 wi ||
generate the XOFF code when one of the foll ow ng events
occur:

The internal buffer is nearly ful
The NO SCROLL key is pressed
The termnal is placed in SET- UP node
CTRL-S is pressed.

NOTE: The VT100 will always stop transm ssion when an
XOFF (DC3) code is received and will resune transm ssion
when an XON (DCl) code is received regardl ess of the AUTO

XON XOFF feature setting.

When either the buffer enpties, the NO SCROLL key is
pressed again, the termnal is taken out of SET-UP node,
or CTRL-Q is pressed, the VI100 will transmt the XON

code to resune transmi ssion fromthe conputer to the
term nal .

If the host conputer software does not support the

XON XOFF codes, data sent during buffer full conditions,
or when the terminal is in SET-UP node, may be | ost.



BI TS PER CHARACTER
This feature allows the termnal to transmt and receive
either 7- or 8-bit characters. Wen set for 8-bit
operation, bit 8 is set to a space (or 0) for characters
transmitted and is ignored for all characters received.

CHARACTERS PER LI NE
The VT100 is capabl e of displaying either 80 or 132
characters per line. In the 80 character per |ine node,
the screen is 80 characters wide by 24 lines high. In the
132 character per |line node, the screen is 132 characters
wide by 14 lines high (24 lines if the VT100 is equi pped
with the Advanced Video Option). In the 132 character per
I ine node, the displayed |ines are physically the sane
width as in the 80 character per |ine node but the
characters are nore conpact.

NOTE: When changing from 80 to 132 character per line
nmode or vice-versa, the current contents of the screen
are | ost.

The use of doubl e-wi dth characters reduces the nunber of
characters per |line by half.

CURSOR
The VT100 offers a choice of two cursor representations
to indicate the "active position”, or where the next
character will be placed on the screen. The cursor may be
di spl ayed as either a blinking underline (_) or a
bli nking block (). The cursor selection may perform an
addi tional function; see the SGR escape sequence
definition in Chapter 3.

| NTERLACE
This feature is used for high resolution options. To
reduce screen flicker the interlace feature should be
turned off if such an option is not install ed.

KEYCLI CK TONE
The keyclick is a tone which is generated every tine a
code transmtting key is pressed. The keyclick may be
turned on or off to suit the operator's needs. However,
research and experience has shown that an operator is
nore accurate when there is an audi bl e feedback fromthe
keyboard.

Li ke the bell tone, the keyclick volune is not
adj ust abl e.

LI NE/ LOCAL
The LINE/LOCAL feature allows the operator to easily



place the termnal in either an ONNLINE or a LOCAL (off-
line) condition. When the termnal is on-line (the
keyboard ON-LINE indicator is ON) all characters typed on
the keyboard are sent directly to the conmputer and
nmessages fromthe conputer are displayed on the screen.
In the LOCAL condition (the keyboard LOCAL indicator is
ON), the terminal is electrically disconnected fromthe
comput er; nessages are not sent to or received fromthe
conputer; and characters typed on the keyboard are echoed
on the screen directly.

MARG N BELL
The margin bell feature is nuch the sane as the bell in a
typewiter. If the cursor is eight characters fromthe
end of the current line while typing, the VT100 sounds a
tone to alert the operator.

NEW LI NE
The new | ine feature enables the RETURN key on the
termnal to function Iike the RETURN key on an electric
typewiter. Wien the new line feature is enabl ed,
pressi ng the RETURN key generates the carriage return
(CR) and line feed (LF) codes. Wien a line feed code is
received, the code is interpreted as a carriage return
and |ine feed.

NOTE: If double line feeds occur consistently, turn this
feature off since the conputer is already performng this
function automatically.

When the new line feature is disabled, the RETURN key
generates only the CR code; an LF code causes the
termnal to performa line feed only.

PARI TY
Parity, when enabl ed, checks for correct data

transm ssion. If a transm ssion error occurs, the VT100

can detect it and indicate its presence by placing a
checkerboard character (%) on the screen in place of the

character with the error. The parity sense feature
determnes if the parity is even or odd. Wien parity is

di sabl ed, no parity bit is transmtted or received.

NOTE: If the parity feature is turned off, the parity
sense selection will be disregarded.

PARI TY SENSE
The parity sense feature defines which of the two nethods
of parity checking, odd or even, is being used by the
VT100. If the parity feature is on, the termnal's parity
sense nust be matched to the parity the conputer is



sending. If the parity sense features do not match, nost
characters sent to the conputer will be rejected even
t hough the character was received correctly by the VT100.
If a parity inconpatibility occurs, the checkerboard
character () will be shown on the screen in place of the
recei ved character

POVER
During the initial installation, the term nal display
nmust be set to the power line frequency. In the US. this
is set to 60 hertz.

RECEI VE SPEED
The receive speed nust be set to match the conputer
transmt speed. The VT100 is capable of receiving at any
one of the follow ng presel ected speeds: 50, 75, 110,
134.5, 150, 200, 300, 600, 1200, 1800, 2000, 2400, 3600,
4800, 9600, 19, 200 baud.

SCREEN BACKGROUND
The screen background feature of the VT100 all ows the
operator to determ ne the background of the screen. In
the normal screen node, the display contains |ight
characters on a dark background; in the reverse screen
node, the display contains dark characters on a |ight
backgr ound.

SCREEN BRI GHTNESS
Unli ke nost video termnals, the VI100 does not contain
switches or knobs to adjust screen brightness. |nstead,
the VT100 el ectronically controls the screen brightness.
This feature elimnates the high failure rate of
mechani cal controls and still allows the operator to
sel ect the desired | evel of brightness for nmaxinmum
confort under varied lighting conditions. This setting
may be saved |like any other feature in the term nal

SCROLL
Scrolling the upward or downward novenment of existing
lines on the screen to make roomfor new lines at the
bottom or top of the screen. It can be perforned in two
ways: junp scroll or smooth scroll. In junp scroll node,
new | i nes appear on the screen as fast as the conputer
sends themto the ternminal. At the higher baud rates, the
data is very difficult to read due to the rapid novenent
of the lines. In snooth scroll node, a limt is placed on
the speed at which new |lines of data may be sent to the
term nal. The novenment of |ines occurs at a snooth steady
rate allowing the data to be read as it appears on the
screen.



NOTE: Snooth scroll node allows a maxi mum of six |ines of
data per second to be added to the screen. The Auto
XON XOFF feature nust be enabl ed and supported by the
host conputer to ensure that data is not |ost when snooth
scroll node is enabl ed.

TABS
Just like a typewiter, the VT100 can junp or tab to
presel ected points on a line. These tab stops nay be
i ndi vidually changed, or totally cleared and then set.

TRANSM T SPEED
Transmt speed nust be set to match the conputer receive
speed. The VT100 is capable of transmtting at any one of
the followi ng preselected transmt speeds: 50, 75, 110,
134.5, 150, 200, 300, 600, 1200, 1800, 2000, 2400, 3600,
4800, 9600, and 19, 200 baud.

Transnmit speed is independent of receive speed; the
termnal may transmt data at one speed and recei ve data
at a different speed.

VRAPAROUND
When this feature is enabled, the 81st or 133rd character
(dependi ng upon the line size selected) inserted on a
line is automatically placed in the first character
position of the next line. If the waparound feature was
not enabl ed, the 81st or 133rd character and al
foll owi ng characters would be overwitten into the |ast
character position of the current |ine.

NOTE: The use of doubl e-wi dth characters reduces the
nunber of characters per line by half.

sl shifted)

The VT100 contains character sets for the U S. and the
United Kingdom The difference between the two character
sets is one character, the # or £ synbol. Wen the
standard U. S. character set is selected, the uppercase 3
key on the main keyboard displays the # character. The £
character is displayed when the U K character set is
sel ect ed.

Part 4 -- Self-Testing the VT100

A self-test node is built into the VT100 t hat
automatically, or on command, tests the condition of the
term nal should a fault be suspected. The sel f-test
program checks the follow ng itens:



Advanced Video Menory (if option is installed)
Nonvol atil e Menory (NVR)
I nternal Menory
Keyboar d

This test is perfornmed automatically whenever the
termnal is turned on.

Sel f - Test Error Codes

There are two broad categories of errors: fatal and
nonf at al .

Fatal errors cause the termnal to i mediately stop al
operations. No intelligible information is displayed on
the screen; however, the screen nost |likely contains a
random pattern of characters. The only error indication
(in addition to the random characters) is a possible
error code displayed on the programuabl e keyboard LEDs,
L1--L4; however, no termnal function, including the
lighting of LEDs, is guaranteed if a fatal error is
f ound.

NOTE: The | oopback and ElI A nodem control tests are not
performed on power-up; they nust be invoked separately

with the proper escape sequence. See the programmer's
section for further information on these tests.

Nonfatal errors do not halt the term nal processor
Instead, the termnal is forced to LOCAL node and an
error code character is displayed in the upper-|eft
corner of the screen.
There are five types of nonfatal errors:
(AVO) Advanced Video Option data RAM
(NVR) Nonvol atil e data RAM checksum error
(KBD) Keyboard m ssing or nmal function

(Data) Data | oopback error

(EI'A) EIA nodem control error



Tabl e 1-3 shows the possible nonfatal error characters
that nay appear on the screen and the failure represented
by each character

Part 5 -- What To Do in the Event of a Probl em

If it appears that there is a problemin the term nal
you should initiate the power-up self-test program This
test wwll help to determne if the problemlies in your
termnal or in sone other part of the conmputer system
Tabl e 1-4 describes the itenms an operator can check prior

to maki ng a service call



Figure 1-3 VT100 Terminal (Rear View)
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Figure 1-4 SET-UP A Mode Presentation
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Figure 1-5 SET-UP B Mode Presentation
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Figure 1-6 SET-UP B Mode Summary
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Figure 2-1 VT100 Termina Dimensions
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Figure 2-2 VT100 Rear View
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Figure 2-3 20 mA Current Loop Interface
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Figure 2-4 Composite Video Output
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Figure 3-1 Termina Data Flow
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Figure 3-2 VT100 Keyboard
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Figure 4-1 VT100 Rear View
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Figure 4-2 Advanced Video Option Installation
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Figure 4-3 20 mA Current Loop Option
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Figure 4-4 Terminal Controller Board
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Table 1-1 Categories of SET -UP Features

SET-UP Feature Installation Computer Compatibility Operator Comfort
ANSI/VT52 Mode X

ANSWERBACK Message X

AUTO REPEAT X
AUTO XON XOFF X

BITS PER CHARACTER X

CHARACTERS PER LINE X

CURSOR X
INTERLACE X

KEYCLICK X
LINE/LOCAL X

MARGIN BELL X
NEW LINE X

PARITY X

PARITY SENSE X

POWER X

RECEIVE SPEED X

SCREEN BACKGROUND X
SCREEN BRIGHTNESS X
SCROLL X

TABS X

TRANSMIT SPEED X

WRAPAROUND X

>

Sl <hifred)



Table 1-2 SET-UP Feature Change Summary

Changed In Changed In
SET-  seT-  Keyusd seT-  ser.  KeyUsed
UPA UPB to Change UP A UP B to Change
SET-UP Feature Mode Mode Feature SET-UP Feature Mode Mode Feature
A A
ANSI/VT52 Mode X PARITY X
ANSWERBACK M
M 5 X T PARITY SENSE X
A A
AUTO REPEAT X POWER X
AUTO XON M
XOFF X RECEIVE SPEED X H
BITS PER X A SCREEN X M
CHARACTER b BACKGROUND b
CHARACTERS X SCREEN X X or
PER LINE BRIGHTNESS
¥
CURSOR X SCROLL X
@
A 2 land
INTERLACE X 6 TABS X
#E
3
A TRANSMIT .
A
LINE/LOCAL X X WRAPAROUND X
A #E A
MARGIN BELL X 6 3 X &
(shifted)
NEW LINE X

T A specid sequence is required for this feature



Table 1-3 Nonfatal Displayed Error Codes




Symptom

VT100 will not turn
ON when the power
switch is set to ON.

No keyboard
response

Garbled or Error (:Z:Z:Z)
Characters

Several successive
long tones

Table 1-4 Problem Checklist

Possible Cause and Corrective Action

AC power cord is not plugged into wall outlet; plug in cord.

AC power cord is not plugged into the terminal; plug in cord.

Power is not coming from the wall outlet; check outlet with a known
working electrical device (such as a lamp). If no power, call your

electrician.

AC line fuse blown; turn terminal OFF and have the fuse replaced. (See

Figure 1-3 for location).

Keyboard cable not plugged into monitor; plug in keyboard cable.

KBD LOCKED indicator on; computer has turned the keyboard off. The
KBD LOCKED conditions may be cleared by entering and exiting the
SET-UP mode. If this condition persists, check with the host computer
software people for a possible operating error.

Perform the self-test operation.

Incorrect SET-UP feature selection; correct the SET-UP features.
Suggested SET-UP features which may be in error:

ANSI/VT52 mode
Auto XON/XOFF
Bits per character
Parity

Parity sense
Receiver speed
Transmit speed

Perform the self-test operation.

The terminal has had difficulty in reading or writing the SET-UP features
stored in non-volatile memory. Check the feature settings and perform
the save operation.

Perform the self-test operation.



Table 2-1 EIA RS-232-C Connector Signals

Pin Number Description

© 00N O OB WN B

K EB

&

Protective ground
Transmitted data
Received data
Request to send
Clear to send
Data set ready

Signal ground (common return)

Carrier detect

(not used)

(not used)

Same as pin 19

Speed indicator
(secondary carrier detect)

(not used)

Pin Number Description

14
15
16
17
18
19

20
21
2
23
24
25

(not used)

Transmit clock

(not used)

Receive clock

(not used)

Speed select
(secondary reguest to send)
Data terminal ready
(not used)

Ring indicator
Same aspin 19

(not used)

(not used)



SET-UP Featureor
M achine State

Alternate keypad mode
ANSI/VT52

Auto Repeat
AUTO XON XOFF
Bits per character
Characters per line
Cursor

Cursor key modes
Interlace

New Line
Keyclick

Margin bell

Origin mode
Parity

Parity sense
Power

Receive speed
Screen

Scroll

Tabs

Transmit speed
Wraparound

Sl <hifred)

Table 3-1 Machine States

Changeable from Host
Computer*

Y es (DECKPAM/DECKPNM)

Yes(DECANM)
Yes (DECARM)
No

No

Yes (DECCOLM)
No

Yes (DECCKM)
Yes (DECINLM)
Yes(LNM)

No

No

Yes (DECOM)
No

No

No

No

Yes (DECSCNM)
Y es (DECSCLM)
Yes(HTS/TBC)
No

Yes (DECAWM)

Yes (SCS)

Saved in NVR and Changeablein
SET-UP
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
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Uppercase Code
Key (octal)

101
102
103
104
105
106
107
110
111
112
113
114
115

Table 3-2 Alphabetic Key Codes

L ower case Code
(octal)

141
142
143
144
145
146
147
150
151
152
153
154
155

NI B4 e I Sl Bl sl e 2

Uppercase Code
Key (octal)

116
117
120
121
122
123
124
125
126
127
130
131
132

L ower case Code
(octal)

156
157
160
161
162
163
164
165
166
167
170
171
172



Table 3-3 Nonal phabetic Key Codes

L ower case Neither SHIFT Key Upper case Either or Both SHIFT Keys
Character Down (Octal) Character Down (Octal)
1 061 ! 041
2 062 @ 100
3 063 #or £ 043
4 064 $ 044
5 065 % 045
6 066 A 136
7 067 & 046
8 070 * 052
9 071 ( 050
0 060 ) 051
- 055 _ 137
= 075 + 053
[ 133 { 173
; 073 : 072
' (apostrophe) 047 " 042
, (comma) 054 < 074
. (period) 056 > 076
/ 057 ? 077
\ 134 | 174
) 140 = 176

] 135 } 175



Table 3-4 Function Key Codes

Octal Value of Code
Sent or Received by Action The Terminal Would Take If Host Sent That

Key VT100 Code

RETURN 015 Carriage return function

LINEFEED 012 Line Feed

BACKSPACE 010 Backspace function

TAB 011 Tab function

SPACE BAR 040 Deposit a space on the screen erasing what was there
before.

ESC 033 Theinitial delimiter of an escape sequence — interpret the

following character string from the host as a command,
rather than displaying it.

DELETE 177 Ignored by the VT100

* The RETURN key can be redefined so that it issues 015g, 012g, (carriage return — line feed). The New
Line feature in SET-UP mode provides this capability.






Key Pressed with
CTRL key down
(shifted or
unshifted)
Space Bar

A

B

— I @ m m O (@)

Oz Cxx &

Table 3-5 Control Codes Generated

Octal Code
Transmitted

000
001

002
003

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

Function
Mnemonic

NUL
SOH

STX
ETX

EOT
ENQ
ACK
BELL
BS
HT
LF
VT
FF

2 8 g

Key Pressed wwith
CTRL key down
(shifted or
unshifted)

P
Q

)

— SN =R =] = =

l

)

Octal Code
Transmitted

020
021

022
023

024
025
026
027
030
031
032
033
034
035
036
037

Function
M nemonic

DLE

DC1 or
XON

DC2

DC3or
XOFF

DC4
NAK
SYN
ETB
CAN
EM
SUB
ESC
FS
GS
RS
us



Table 3-6 Cursor Control Key Codes

Cursor Key VT52 ANS| Mode and Cursor Key ANS| Mode and Cursor Key
(Arrow) M ode* Mode Reset* M ode Set

Up ESC A ESC[ A ESCOA

Down ESC B ESC[B ESCOB

Right ESC C ESC[C ESCOC

Left ESCD ESC[ D ESCOD

* See the control sequences section of this chapter for a compl ete discussion of these modes.



Table 3-7 VT52 Mode Auxiliary Keypad Codes
Key Keypad Numeric Keypad Application Key Keypad Numeric Keypad Application

Mode Mode Mode Mode
0 ESC?p - (dash) - (dash) ESC?m
1 ESC ?q , , (comma) ESC ?|*
(comma)
2 2 ESC ?r . (period) . (period) ESC?n
3 3 ESC ?s ENTER SameasRETURN
4 4 ESC 2t &) ESC?M
5 5 ESC ?u PF1 ESCP ESC P
6 6 ESC ?v PF2 ESCQ ESCQ
7 7 ESC ?w PF3 ESC R ESC R
8 8 ESC ? x PF4 ESCS ESCS
9 9 ESC?y

* The last character of this escape sequenceisalowercase L (154g).



Keypad Numeric Keypad Application

Key Mode
0 O
1 1

© 00 N O 0o B WD
© 0 N OO 0o b~ WN

Table 3-8 ANSI Mode Auxiliary Keypad Codes

Mode

ESCOp
ESCOq

ESCOr
ESCOs
ESCO't
ESCOu
ESCOv
ESCOw
ESC O x
ESCOy

Key
- (dash)

(comma)
. (period)
ENTER

PF1
PF2
PF3
PF4

Keypad Numeric
Mode

- (dash)
, (comma)

. (period)

Same as RETURN
key

ESCOP
ESCOQ
ESCOR
ESCOS

* The last character of the escape sequenceisalowercase L (154g).

NOTE: I n ANS|

screen; e.g.,

nmode,
VT100, or if the term na

character of the sequence w ||
PF1 will

Keypad Application
Mode

ESCOm
ESCOI*

ESCOn

ESCOM

ESCOP
ESCOQ
ESCOR
ESCOS

if the codes are echoed back to the
is in |local node,
be di spl ayed on the
display a "P".

the | ast



Octal
Code

137

140

141

142

143

144
145
146
147
150
151
152

153
154
155
156
Note 1:

Note 2:

Table 3-9 Special Graphics Characters

Graphic with
Graphicwith ~ Graphic with " Special Octal ~ Graphicwith " Special Graphics"
USor UK Set  Graphics" Set Code USor UK Set  Set
_ Blank 157 o] Horizontal line- Scan
1
Diamond 160 p Horizontal line - Scan
3
a Checkerboard (error 161 q Horizontal line - Scan
indicator) 5
b Horizontal tab 162 r Horizontal line - Scan
7
c Form Feed 163 S Horizontal line - Scan
9
Carriage return 164 t Left"T"
e Line feed 165 u Right "T"
f ° Degree symbol 166 % Bottom " T"
g + Plus/minus 167 w Top"T"
h New line 170 X | Vertical bar
i Vertical tab 171 y Lessthan or equal to
j L ower-right corner 172 z Greater than or equal
to
k Upper-right corner 173 { A
I Upper-left corner 174 | Not equal to
m L ower-left corner 175 } UK poundsign
n Crossing lines 176 = Centered dot

Codes 1523-156g, 1613, and 1645-170; are used to draw rectangular grids; each piece of this
line drawing set is contiguous with others so that the lines formed are unbroken.

Codes 157g-163g give better vertical resolution than dashes and underlines when drawing
graphs; using these segments 120 x 132 resolution may be obtainedin 132 column mode with
the Advanced Video Option installed.



Control
Char acter

NUL
ENQ
BEL
BS

HT

LF
VT
FF
CR
so

S
XON
XOFF
CAN

SUB
ESC
DEL

Octal
Code

000
005
007
010

011

012
013
014
015
016
017
021
023
030

032
033
177

Table 3-10 Control Characters

Action Taken

Ignored oninput (not stored in input buffer; see full duplex protocoal).
Transmit answerback message.
Sound bell tone from keyboard.

Move the cursor to the left one character position, unlessit is at the | eft
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 theline.

This code causes a line feed or a new line operation. (See new line mode).
Interpreted as LF.

Interpreted as LF.

Move cursor to the left margin on the current line.

Invoke G1 character set, as designated by SCS control sequence.

Select GO character set, as selected by ESC ( sequence.

Causes terminal to resume transmission.

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

If sent during a control sequence, the sequence isimmediately terminated
and not executed. It also causes the error character to be displayed.

Interpreted as CAN.
Invokes a control sequence.
Ignored on input (not stored in input buffer).



Appendix C

Fill Character Requirements

Fill characters are required to keep the VT100
synchroni zed with the host conputer when the XON XOFF
control codes are not used. Table C-1 shows the VT100

fill character requirenents for every receive speed at
which the termnal is capable of operating. No entry in a
colum indicates that fill characters are not required in

that specific case.
Control Function

NEL, IND, NEL, IND,
LF, RI LF, RI
. (Smooth (Jump All others
Recelve  gor | scroll except
Baud feature feature DECTST
Rale  odected) = DECALN DECCOLM ED sdected) EL DECINLM andRIS
19200 384 243 243 N0 60 4 2 2
9600 192 122 122 45 30 2 1 1
4800 9% 61 61 23 15 1 1
2400 48 30 30 1 7
2000 40 25 25 9 6
1800 36 23 23 9 6
1200 24 15 15 6 4
600 12 8 8 3 2
300 6 4 4 1 1
200 4 3 3 1 1
150 3 2 2 1
134.5 3 2 2 1
110 2 1 1 1
16 2 1 1





