










































































































































































































































































































































































































































































































































































































































































Table 7-9 Half Duplex

with Supervisory Control (HDX A)

PIN NAME MNEMONIC CCITT/ SWITCH DESCRIPTION
EIA B

1 Protective Ground PGND 101/AA Connected to the
chassis of the VT131l.
Also, connected to
external ground through
the third wire of the
power cord.

2 Transmit Data TXD 193/BA S6 FROM VT131

NOTE: When switch S6 is

When switch S6 1is on
(closed), signals on
this conductor are
serial characters and
Break signals generated
by the terminal. This
conductor 1is in the
mark state when no
characters are being
transmitted.

on (closed), switch S7 is off (open).

3 Received Data

4 Request to Send

5 Clear to Send

RXD 104/BB TO VT131
This conductor receives
serial characters from
the computer.

RTS 165/CA Sl FROM VT131

When switch S1 is on
(closed), this signal
is on when the terminal
is ready to transmit
characters and off when
the terminal is
receiving characters.

CTS 196/CB S2 TO VT131
When switch S2 is on
(closed), this

conductor is used to
indicate when the modem
is ready to transmit
data to the computer.
When on, the modem is
ready to transmit data
and the CTS keyboard
indicator is on. When
off, the modem is not




~Table 7-9 Half Duplex with Supervisory Control (HDX A) (Cont)

PIN NAME

MNEMONIC CCITT/ SWITCH DESCRIPTION
EIA

ready to transmit data
and the CTS keyboard

indicator is off.

NOTE: When switch S2 is on (closed), switch S3 is off (open).

6 Data Set Ready

7 Signal Ground

8 Receive Line
Signal Detector

DSR

SGND

RLSD

187/CC

192/AB

109/CF

FROM VT131

When this signal is on:
* the DSR keyboard
indicator is on

* the modem is
connected to a
communication line

* the modem is ready to
use the modem control
signals.

When this signal is
off: o

* the DSR keyboard
indicator is off

* the VT131 performs a
disconnect

This conductor is the
common ground reference
potential for all
connector signals
except protective
ground. This conductor
is connected to the
protective ground
conductor.

TO VT131

Also <called Carrier
Detect, this signal is
on when the signals
used by the
communication line are
good enough to receive
data from the computer.
When off, the VT131l is
transmitting data to
the computer or the
modem is disconnected
from the communication
line. Data received
when this signal is off
is ignored.




Table 7-9 Half Duplex with Supervisory Control (HDX A) (Cont)

PIN NAME MNEMONIC CCITT/

EIA #

SWITCH DESCRIPTION

e

12 Secondary Receive SRLSD 122/SCF sS4

Line Signal Detector

4

19 Secondary Request SRTS

12@/SCA S8
to Send :

NOTE: Switch S5 must be off (open).

20 Data Terminal DTR 1908.2/CD

Ready

TO VT131

Also called Secondary
Carrier Detect, this
signal is on when
transmitting to the
computer. When off, the
VT131 is receiving data
from to the computer or
the modem is
disconnected from the
communication line.

FROM VT131

When switch S8 is on
(closed), this signal
is on when the terminal
is ready to receive
characters and off when
the terminal is
transmi¢tting
characters.

FROM VT131

This signal is on when
the terminal is on-line
and off when the
terminal is off-line or
a line disconnect is
being performed. The on
condition usually
allows the modem to
answer calls (modem
auto answer option).
The off condition
usually causes the
modem to disconnect and
not answer calls.




HDX A Transmission and Reception of Characters - When the
connection between the terminal and computer 1is complete the
secondary channel modem control signals are used to control 1line
turnaround. The terminal receives data when:

Computer ‘ . Terminal

The computer turns off Secondary

Request to Send.
This causes the Secondary
Receive Line Signal Detector
signal to the terminal to turn
off. The terminal turns off the
Request to Send signal. (The
Clear. to Send signal turns
off.) ’

This causes the Receive Line Signal
Detector signal to the computer to

turn off. The computer turns on the
Request to Send signal.

This causes the Receive Line
Signal Detector signal to the
terminal to turn on. The
terminal turns on the Secondary
Request to Send signal.

This causes the Secondary Receive
Line Signal Detector signal to the
computer to turn on.

The terminal receives the
characters transmitted by the
computer.

The terminal transmits data when:
Computer - Terminal

The computer turns off the Request
to Send signal and turns on the
Secondary Request to Send signal.

This causes the Receive Line
Signal Detector signal to the
terminal to turn off and the
Secondary Receive Line Signal
Detector signal to turn on. The
terminal then turns off the
Secondary Request to Send
signal and turns on the Request
to Send signal.



This causes the Secondary Receive
Line Signal Detector to the
computer to turn off. The Receive
Line Signal Detector signal to the
computer turns on.

The VT131 waits for the CTS
signal to turn on allowing the

transmission of characters to
the computer.

Table 7-106 provides a summary of the conditions of the modem
signals when transmitting and receiving characters.

HDX A Disconnect Conditions - The terminal disconnects from the
communication 1line whenever the terminal is not ready to
communicate. A disconnect is performed by turning the Data
Terminal Ready signal off. A disconnect is performed when:

~

the terminal is switched off-line.
a recall, reset or general default is performed.

~ the VT131 receives a disconnect character and the
disconnect character enable SET-UP feature is on.

- a long break disconnect is performed (SHIFT and BREAK key
sequence). A disconnect character is transmitted if the
disconnect character enable SET-UP feature is on.

DSR turns off during communication.
- line turnaround not completed within 5 seconds.

Half Duplex using Code Control (HDX B)

Coded control is the use of turnaround characters to control line
turnaround. The transmitting device controls 1line turnarounds by
transmitting a turnaround character specified by the turnaround/
disconnect character SET-UP feature. The turnaround character
indicates that line should be turned around by the terminal and
computer using modem control lines. Table 7-11 lists the signals
used by the terminal in HDX B. All connector signals not listed
are not used by the terminal. :

The turnaround characters used by the terminal are the ETX and EOT
characters. The DC3, FF, and CR characters can also be selected,
however these characters are used in violation of ANSI X3.3. If
the line turnaround SET-UP feature is selected for auto, the line
is automatically turned around when:

- the answerback message is transmitted

a cursor position report is transmitted



Table 7-10 HDX A Modem Control Line Summary

Modem Control Line Source Receive Transmit
Condition Condition

Data Terminal From VT131 On On

Ready '

Data Set Ready To VT131 On On

Request to Send From VT131 Off On

Clear to Send To VT131 Off On

Receive Line To VT131 On Off

Signal Detector

Secondary Request From VT131 On Off

to Send

Secondary Receive To VT131 Off On

Signal Detector




Table 7-11 Half Duplex using Coded Control (HDX B)
PIN NAME MNEMONIC CCITT/ SWITCH DESCRIPTION
EIA #

1 Protective Ground PGND 161/AA Connected to the
chassis of the VT13l.
Also, connected to
external ground through
the third wire of the
power cord.

2 Transmit Data TXD 103/BA S6 FROM VT131
When switch S6 1is on
(closed), signals on
this conductor are

"NOTE: When switch S6 is

serial characters and
Break signals generated
by the terminal. This
conductor 1is 1in the
mark state when no
characters are being
transmitted.

on (closed), switch S7 must be off (open).

3 Received Data

4 Request to Send

) Clear to Send

RXD 1904/BB
RTS 195/CA
CTS 106/CB

. S1

S2

TO VT131

This conductor receives
serial characters from
the computer.

FROM VT131

When switch S1 1is on
(closed), this signal
is on when the terminal
is ready to transmit
characters and off when
the terminal is
receiving characters.

TO VT131

When switch 82
(closed), this
conductor is used to
indicate when the modem
is ready to transmit
data to the computer.
When on, the modem 1is
ready to transmit data
and the CTS keyboard
indicator is on. When
off, the modem is not
ready to transmit data
and the CTS keyboard
indicator is off.

is on




Table 7-11 Half Duplex using Coded Control (HDX B) (Cont)

PIN NAME MNEMONIC CCITT/ SWITCH DESCRIPTION

EIA #

NOTE: When switch S2 is on (closed), switch S3 must be off (open).

6 Data Set Ready DSR 197/cC
7 signal Ground SGND 102/AB
8 Receive Line RLSD 109/CF

Signal Detector

1
!

FROM VT131

When this signal is on:
* the DSR keyboard
indicator is on

* the modem is
connected “to a
communication line

* the modem is ready to
use the modem control
signals.

When this signal is
off:

* the DSR keyboard
indicator is off

* the VT131l, performs a
disconnect

This conductor 1is the
common ground reference
potential for all
connector signals
except protective
ground. This conductor
is connected to the
protective ground
conductor. .

TO VT131

Also called Carrier
Detect:;, this signal is
on when the signals
used by - the
communication line are
good enough to receive
data from the computer.
When off, the VT131l is
transmitting data to
the computer or the
modem is disconnected
from the communication
line. Data received
when this signal is off
is ignored.
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Table 7-11 Half Duplex using Coded Control (HDX B) (Cont)

PIN NAME MNEMONIC CCITT/ SWITCH DESCRIPTION
EIA #
20 Data Terminal DTR 1¢8.2/CD FROM VT131

Ready

This signal is on when
the terminal is on-line
and off when the
terminal is off-line or
a line disconnect. 1is
being performed. The on
condition usually
allows the modem to
answer calls (modem
auto answer option).
The off condition
usually causes the
modem to disconnect and
not answer calls.




a device status report is transmitted
a device attributes is transmitted .

~ the RETURN key is pressed. If the turnaround character is
CR, only one CR character is transmltted

If the line turnaround SET-UP ﬁeature is selected for manual, the
turnaround character must be manually selected from the keyboard.

HDX B Connection - Before the computer and terminal communicate,
they use modem control signals to verify that they are connected.
The modem control signals used are determined by the modem control
SET-UP feature selection. When HDX B is slected, the VT13l
terminal must be on-line and the Data Set Ready signal must be on.

The VT131 terminal prepares to connect to the computer for
communication when the Data Set Ready signal to the terminal is
turned on. The VT131 terminal prepares to communicate by: ’
° erasing the keyboard buffer and turning off the KBD
LOCKED indicator (if a keyboard 1locked condition has
occured) .

stopping print operations and any print operations
requested are not performed.

using the character set selected by the US/UK character
set SET-UP feature (any computer selected character sets
are not used).

'selecting keypad numeric mode (the auxiliary keypad
generates numeric characters). The cursor keys transmit
cursor movement commands.

selecting replace mode (turn off insert mode). The INSERT
indicator 1is off and all received characters are
displayed at the <cursor position, replacing any
previously displayed character.

determining the 1n1t1a1 direction of transm1351on using
the initial direction SET- UP feature.

HDX B Transmission and Reception of Characters - When the
connection between the terminal and computer is complete  the
turnaround ‘characters and modem control signals are used to
control line turnaround. The terminal receives data when:

Computer Terminal

The computer turns on the Request
to Send signal.



The Receive Line Signal
Detector signal to the terminal
is turned on. The Request to
Send signal from the terminal
is off, therefore the Clear to
Send signal to the terminal is
off. The terminal receives
characters from the computer.

The terminal transmits characters when:

It receives a turnaround
character, the terminal turns
the Request to Send signal on.

This causes the Receive Line
Signal Detector to the computer
to turn on.

The Clear to Send signal to the
terminal turns on. The terminal
can transmit characters.

Table 7-12 provides a summary of the conditions of the modem
signals when transmitting and receiving characters.

HDX B Disconnect Conditions - The terminal pérforms a disconnect
by transmitting and turning off the Data Terminal Ready signal. A
disconnect is performed when:

~

the terminal is switched off-line.
. a recall, reset or general default is performed

the terminal receives a disconnect character and the
disconnect character enable SET-UP feature is on.

~ the long break disconnect is performed (SHIFT and BREAK
key sequence). A disconnect character is transmitted if
selected by the disconnect character enable SET-UP
feature. '

DSR turns off during communication.

~ loss of RLSD for more than 5 seconds without receiving a
turnaround character.

line turnaround not completed within 5 seconds.

Input Buffer Overflow Prevention

When the terminal receives a character (other than the NUL and DEL
characters), the character is placed in a 128 character input
buffer. The input buffer holds the received character until the
terminal processes the character. When processed, the character is
removed from the input buffer.



Table 7-12 HDX B Modem Control Line Summary

Modem Control Line Source Receive Transmit
\ Condition Condition

Data Terminal From VT131 On On

Ready

Data Set Ready To VT13l On On

Request to Send From VT131 Off On

Clear to Send To VT131 Off On

Receive Line To VTI131 Off

Signal Detector

On
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If received characters are placed in the input buffer faster than
the characters are processed, the input buffer begins to fill with
characters. When the input buffer is full, received characters are
lost and the Substitute character (D) is displayed. There are
three methods of input buffer overflow prevention:

- XON/XOFF Characters

~ Fill Characters
Low Speed Operation

XON and XOFF Control Characters - Input buffer overflows can be
prevented using the XON and XOFF control characters, this method
is recommended when using full duplex communication. When using
the auto XON/XOFF SET-UP feature, the XON and XOFF control
characters are used to indicate the number of characters in the
input buffer. When the 128 character input buffer of the terminal
holds 32 characters, the terminal transmits XOFF (DC3, octal 923).
The computer should stop transmitting characters.

If the computer fails to respond to the XOFF character transmitted
by the terminal, the input buffer continues to fill. The terminal
transmits a second XOFF when the input buffer holds 112
characters. This second XOFF is a last request to the computer to
stop transmitting characters.

As the terminal continues to remove characters from the input
buffer, the number of characters in the buffer decreases. When 16
characters remein in the input buffer, the terminal transmits XON
(DC1l, octal @21) requesting the computer to continue transmission.

To determine how fast the computer must respond the first XOFF
character to avoid input buffer overflow, use the following
formulas:

No. of characters to overflow = 96 - [3 X (receiver speed/
transmit speed)]

Time to respond to XOFF (in seconds) = No. of characters to
overflow X (bits per character + parity bit + number of stop
bits + 1)/receiver speed) '

Example 1:

The terminal transmitting 8-bit. characters with no parity at 1200
baud and receiving at 1200 baud. When the terminal transmits the
first XOFF, the computer must stop transmitting within 0.775
seconds or the input buffer overflows.

No. of characters to overflow = 96 - [3 X 1200/1200)] = 93
characters



" Time to respond to XOFF = 93 X (8+0+1+1)/1200 = ©#.775 second

Example 2:
The terminal is transmitting 7-bit characters with parity at 300
baud and receiving at 300 baud. The terminal transmits the first

XOFF, the computer must stop transmitting within 3.1 seconds or
the input buffer overflows.

No. of characters to overflow = 96 - [3 X 308/300]= 93 characters
Time to respond to XOFF = 93 X (7+1+1+1)/308 = 3.1 seconds

NOTE: If the input buffer overflows, received characters are
ignored and the Substitute character (D) 1s displayed.

Fill Characters

The computer can prevent input buffer overflows using fill
characters during communication. The computer can use the Null
character (octal 0@@) as a fill character to prevent input buffer
overflows. When received by the terminal, the Null character is
not placed in the input buffer. Therefore, the terminal does not
process the Null character. This allows the terminal to process
previously received characters while Null characters are being
transmitted by the computer.

Fill characters are transmitted to the terminal after each control
function or displayable character. Therefore, the terminal can
process a control function or character before receiving more
characters. The number of £fill characters transmitted by the
computer after a control function or character depends on both the
control function transmitted and the receive speed of the
terminal. Table 7-13 lists the number of fill characters used when
transmitting to the terminal.

Low Speed Operation - Input buffer overflows can be prevented when
the terminal receives characters at a speed slower than the
characters can be processed. Therefore, the terminal always
removes characters from the input buffer faster than the
characters can be received from the computer. When the terminal is
using a low receive speed (baud rate) to prevent input buffer
overflows, use the following rules: '

" the computer never sends the ESC code to the terminal
~ the receive speed of the terminal is 4800 baud or less
~ the smooth scroll featuré can not be used
Effects of Reset and Tests - Two control sequences, reset (RIS)

“and invoke confidence test (DECTST), initialize the terminal and
erase the input buffer. This means that characters received while
these two functions are processed are lost. Therefore, the
computer may act in one of two ways:

\
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Table 13

Suggested Fill Character Requirements

PARAMETER
IND,LF, IND,LF,
NEL,RI, NEL,RI, All others

Baud (Smooth ED ED (Jump EL EL except RIS,
Rate Scroll) DECCOLM DECALN (132 Col) (86 Col) Scroll) (132 col) (86 col) DECINLM and DECTST
19200 324 191 190 144 104 32 6 4 7 2

9600 162’ 96 95 72 52 16 3 2 3 1

4800 81 48 48 36 26 8 1 1 2 )

3600 61 36 36 27 20 6 1 1 1 [}

2400 41 24 24 18 13 4 1 1 1 %]

2000 34 20 20 15 11 3 1 "] 1 "]

1800 30 18 18 14 19 3 1 '} 1 [}

1200 20 12 12 9 7 2 [} "] ) [/}

600 10 6 6 5 3 1 "} [’} [’} "]

300 5 3 3 2 2 [} "] 2 ) "]

200 3 2 2 2 1 [’} "] [} ) [}

150 3 1 1 1 1 "] [} ] ) )

134.5 2 1 1 1 1 %) %] (/] [}

110 2 1 1 1 1 ] "] [} ("] /]

75 1 1 1 1 ) [} [} [} "} )

50 1 "] ) "} ] 2 ) "] "] ') -




1. If the auto XON/XOFF feature is used, immediately after
sending the reset or invoke confidence test sequences,
the computer may assume an XOFF from terminal. The
computer sends no more characters until it receives XON.
The terminal transmits XON only after it completes the
reset or test.

2. When the first method cannot be used, a delay of no less
than 10 seconds may be used to allow the terminal to
complete the function. This method, however, does not
guarantee against loss of characters when a reset or test
has detected an error.

NOTE: The reset and invoke confidence test sequences cause the
terminal to disconnect from the communicatlion line.

KEYBOARD TRANSMIT BUFFER

The keyboard transmit buffer holds characters generated by the
terminal before they are transmitted to the computer. When using
the auto XON/XOFF feature in full duplex, the computer can use the
XON (DCl, octal @21) and XOFF (DC3, octal @23) characters to

control the transmission of characters from the terminal.

NOTE: The use of the XON and XOFF characters is the only method
used to control the transmission of characters from the terminal
to the computer in full duplex.

Receipt of XOFF stops the terminal from transmitting any
characters except XOFF and XON. From three to seven keystrokes are
stored in a keyboard buffer. If the keyboard buffer overflows, the
KBD LOCKED indicator turns on and keycllcks stop (if the keycllck
SET-UP feature is on).

When XON is received, the transmission of characters continues.
Also, entering and exiting SET-UP turns off the KBD LOCKED
indicator and allows the terminal to transmit characters. However,
characters transmitted after entering and exiting SET-UP may be
lost if the computer is not ready to receive characters. When the
keyboard buffer is empty, the KBD LOCKED indicator is turned off
and keyc11cks occur when keys are pressed (If the keycllck SET-UP
feature is on).

CONNECTING TO THE PRINTER

The VT131 terminal connects to a 1local serial printer using a
printer interface. The printer interface is full duplex with no
modem control (data leads only) and uses the XON/XOFF characters
to prevent the printers input buffer from overflowing. The
printers recommended for use with the VT131 terminal are listed in
Table 7-14 with the recommended printer options and cables.

When using a serial printer with the VT131 terminal, the terminal
should communicate with the computer wusing full duplex
communication. Also, the XON/XOFF control characters should be
used to prevent the terminals input buffer from overflowing. If



Table 7-14 Applicable DEC Serial Printers

Recommended Option
Printer Options ; Description
LA34 LAX34-LL Paper low detection
or
LAX34-PL Paper out detection
LA35 LAXX-KG EIA interface (LAXX-LG = 5 LAXX-KA)
LAXX-LZ* Paper fault detection
LA36 LAXX-KG EIA interface (LAXX-LG = 5 LAXX-KA)
LAXX-LZ* Paper fault detection
LA38 (No Options Required)
LA120 (No Options Required)
LA180 LAXX-NW Serial EIA interface
or
LAXX-NX Serial EIA and 20 mA interface

* paper fault detection is standard on LA35-CE, LA35-CJ, LA36-CE
and LA36-CJ models. All other models of the LA35 and LA36 must
order this option. The option can be ordered from the Accessories
and Supplies Group or Terminal Products Group customers. (Refer to
the Ordering Information section of this chapter for more
information on ordering printer options.)

7-43



the VT131 terminal is communicating with the computer in half
duplex or does not use the XON/XOFF characters for buffer overflow
prevention, it is impossible to guarantee correct operation of the
printer in every system. However, a large input buffer in the
printer and the fastest transmit and receive speed (baud rate)
possible by the printer, decrease the chance of operational

problems.

Serial Printer Interface

The VT131 terminal communicates with the printer using a printer
interface. The interface is a DB-25 (EIA RS-232-C type) male
connector mounted on the back of the terminal as shown in Figure
7-5. This interface meets Electronic Industry Association (EIA)
standard RS-423, RS-232-C and International Telegraph and
Telephone Consultive Committee . (CCITT) recommendation V.28. The
pin assignments are listed in Table 7-15. All connector signals
not listed are not used by the terminal.

The printer operates in full duplex with no modem control (data
leads only) using the XON/XOFF characters for input buffer
overflow prevention. If possible, the printer should turn off the
DTR signal when not ready to print. The DTR signal has ‘a higher
priority than the XOFF character. The terminal will not transmit
to the printer even when an XON is received, when the DTR signal
is off. Also, if the DTR signal is turned on, the terminal assumes
XON. ' ‘ '

Printer Serial Characters

The VT131 communicates with the serial printer using 7-bit serial
characters. A 7-bit serial character is transmitted using a start
bit, 7 or 8 data bits (per character), an optional parity bit and
one or two stop bit(s). The data bits are transmitted with the
least significant bit first. Refer to ANSI X3.15-1976 for more
details on the character format. Figure 7-4 shows the serial
character format used.

The number of data bits in the character, the parity, the number
stop bits and the speed of transmission are selected using SET-UP
features. The number of data bits and parity of the printer
interface are selected using the printer data/parity bits SET-UP
feature. If 8-bit characters are selected the last data bit is
forced to the Space (@) condition. The last data bit is ignored
when received. If parity is not selected, the parity bit is not
transmitted. The number of stop bits (1 or 2) and speed (baud
rate) at which the serial character 1is selected by the
transmit/receive speed SET-UP feature.
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Table 7-15 Printer Interface Signals

PIN NAME

MNEMONIC CCITT/

DESCRIPTION

1 Chassis Ground

2 Transmit Data

3 Receive Data

6 Data Set Ready

EIA
PGND 191/2A
TXD 103/BA
RXD 194/BB
DSR 197/CC

Connected to the chassis of
the " terminal. Also,
connected to the external
ground lead of the ac power
cord.

FROM VT131

The terminal transmits
serial characters to the
printer on this conductor.
The conductor is held in the
mark state when characters
are not being transmitted.

TO VT131

The terminal receives the
XON and XOFF control
characters on this
conductor. All other
characters are ignored.

TO VT131

The terminal receives Data
Terminal Ready (DTR) from
the printer on this
conductor. If DTR from the
serial printer has not been
on since the video terminal
was powered up or reset, the
ignors all print requests.
Once DTR from the serial
printer is on, this signal
is used to indicate printer
status. If DTR is turned
off, it is assumed that the
printer can not receive
characters. When DTR is
turned on again, the the
print operation is
completed.

NOTE: The printer's DTR signal has a higher priority then XON/XOFF

control characters. The OFF condition of the printer's DTR stops

data transmission even if the printer interface option receives

XON., When the printer's DTR signal goes from OFF to ON it is

assumed that the XON condition is indicated.
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Table 7-15 Printer Interface Signals (Cont)

PIN NAME MNEMONIC CCITT/ DESCRIPTION
EIA
7 Signal Ground SGND 102/AB This conductor is the common
ground reference for all
voltages on the interface.
20 Data Terminal Ready DTR 198.2/CD FROM VT131

This signal is ON when the
terminal is on. The Data
Terminal Ready signal 1is
usually received by the
printer as Data Set Ready.
This signal 1is generally
required by the printer
before operation can begin.







CHAPTER 8
INSTALLATION

GENERAL

This chapter contains the information needed to unpack, pack, and
install the VT131 terminal. The installation procedure describes
how to select the proper input voltage selection and fuse for
either 120 or 220 -- 240 VAC operation. A step-by-step power up
and checkout procedure is provided.

SITE CONSIDERATIONS

The VT131 terminal is a video monitor and a detachable keyboard.
Their dimensions are shown in Figure 8-1. Table 8-1 1lists the
environmental and power specifications of the terminal.

NOTE: When installing the terminal, make sure that all power and
signal cables are free from any stress, sharp bends, or

obstructions. Also, be sure to provide access to the monitor
controls on the back of the terminal.

Do not block the air flow around the terminal. There are several
ventilation openings to prevent the terminal from overheating. Do
not block these openings by placing objects on top or under the
terminal. Also, do not allow liquids, coins, paper clips, and
other objects to enter these ventalation openings. These objects
may damage the terminal. For this reason, do not put drinks or
metal objects on top of the terminal.

The terminal may be placed on a desk or table top. However, people
usually prefer the keyboard at standard typewriter table height
rather than desk height. Terminal tables and stands are available
from DIGITAL Accessories and Supplies Group. (Refer to Chapter 11
for more information on Accessories.)

Position the terminal to avoid reflected 1light. The terminal
should be facing away from light sources that reflect off the
screen. However, if reflected light is a problem, non-reflective
and anti-glare screens are available from DIGITAL Accessories and
Supplies Group.

For installations that may have static electricity problems,
static mats are available from DIGITAL Accessories and Supplies

Group .
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Table 8-1 Site Considerations

Site Consideration Specification

Temperature 100 to 400 C (500 to 1040 F)

Relative Humidity 19 to 90 percent with a maximum wet bulb
temperature of 280 C (820 F) and a maximum dew
point of 20 C (360 F) noncondensing

Input Voltage 99 to 128 VAC
198 to 256 VAC
(switch selectable)

Power Consumption 70 watts

Power Receptacle Nonswitched, grounded




UNPACKING AND INSPECTION PROCEDURE
The VT131 terminal is packed in a carton contalnlng the following

items:

Monitor

Keyboard

AC Power Cord(s)

SET-UP Label

User Guide

Programming Reference Card

Figure 8-2 shows the packaging used with the VT131 terminal.
Unpack the terminal from the shipping carton using the following
procedure.

1.

2.

7.

- Cut the carton sealihg tape and open the carton flaps.

Lift the non-U.S. power cord out of the carton. The
non-U.S. power cord is supplied with some variations of
the terminal. All terminals are shipped with a U.S. power
cord.

Lift the terminal out of the carton using thé handles
provided in the packing material. Place the terminal and
packing on its left side (when facing the front of the
terminal).

Remove the right side packing material.

Remove the keyboard and keyboard cover, and then the
monitor from the left side packing material.

Remove the blastic bags covering the monitor and
keyboard.

Inspect the terminal for damage.

NOTE: If damaged, notify the carrier and your local DIGITAL Sales

Office.

8.

Install the terminal using the 1nsta11atlon procedure in
this chapter.

PACKING PROCEDURE
Packing the VT131 terminal for shipment using the following
procedure. (Refer to Figure 8-3 for switch and cable locations.)

1.
2.
3.

Turn the power switch off.
Disconnect all cables at the back of the terminal.

Place the monitor and keyboard in plastic bags.



Terminal Packing

Figure 8-2
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4, Place the 1left side packing material (when facing the

" front of the terminal) on a flat work surface with the

cutouts facing up. Place the monitor into the large
cutout (Figure 8-2).

5. Route the keyboard cable behind the keyboard to the 1left
side of the keyboard. Place the connector in the small
cutout.

6. Place the keyboard cover over the keys of the keyboard
and then place the keyboard into the small cutout.

7. Place the right side packing material over the monitor
and keyboard.

8. Place the packaged terminal and power cable into the
shipping carton, fold the carton flaps and close the

carton with sealing tape.

INSTALLATION PROCEDURE
The VT131 terminal can be installed using a 3 mm (1/8 in) blade
screwdriver. More tools may be needed when installing any
accessories or options. Install the VT131] terminal wusing the
following procedure. (Refer to Figure 8-3 for the switch and cable
locations.) :

1. Perform the unpacking and inspection procedure described
in this chapter.

2. Check the terminal for the proper voltage range
selection. The terminal can operate with either 120 volt
or 220 -- 240 volt input power. A label over the power
receptacle of the terminal indicates the factory selected
input voltage range. Check this label, the "voltage
selection switch, and fuse to be sure that the voltage

- range of the terminal is the same as your local ac power
source. Refer to the Input Voltage Range Selection
section of this chapter when selecting the input voltage
range.

CAUTION: Failure to select the proper voltage range will damage
the terminal.

3. Select the 1internal communication switches of the
terminal. Refer to the Communication Switch Selection
section of this chapter when selecting the communication
switches.

4. If needed, install the 2@ mA current 1loop option
(VT1XX-CA). Perform the option installation and option
checkout procedures in Chapter 9. ;

5. Attach the SET-UP label to the bottom of the keyboard.

Remove the backing paper in order to use the
self-sticking SET-UP label. :
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6. Place the keyboard in front of the terminal and plug the
keyboard into the keyboard connector located at the back
of the terminal.

7. Connect the printer cable to the printer interface
connector. Fasten the connector to the terminal with the
captive screws of the cable using a 3 mm (1/8 in) blade
screwdriver. Refer to the Cable Summary section of this
chapter for more information about cables. Refer to
Chapter 7 for information about connector use and
signal/pin definitions.

8. If using the modem interface connector, connect the
communication cable connector to the terminal. Fasten the
connector to the terminal with the captive screws of the
cable using a 3 mm (1/8 in) blade screwdriver. Refer to
the Cable Summary section of this chapter for more
information about cables. Refer to Chapter 7 for
information about connector use and signal/pin
definitions. '

9. In addition to the communication interface, the terminal
is also capable of connecting to an external device using
the video output connector. The video output connector is
a BNC connector located at the back of the terminal. Use
a 75 ohm video cable to connect the terminal to the
external device. Detailed specifications for the output
signal are ‘in Appendix A.

19. Connect one end of the ac power cable to the terminal and
the other end to a nonswitched, grounded receptacle.

NOTE: Check to be sure the power switch is in the off (@) position
before connecting the power cord.

ll1. Perform the power up and checkout procedure in this
chapter.

Input Voltage Range Selection

The ‘VT131 terminal can be used with ac input voltage range of
99-128 or 198-256 volts. Both the voltage -selection switch
_position and the fuse must be changed when selecting the input
voltage range.

To use the terminal withb 120 volts, perform the follo#ing
procedure.

1. With the power switch off, set the voltage selection switch to
129 (operating range 99 -- 128 volts).

2. Remove the fuse holder cap by pressing it in and turning it
counter-clockwise (Figure 8-3). Check for a 1.25 ampere fuse
(DIGITAL part number 9000020-81). Replace the fuse and fuse
holder cap by pressing it in and turning it clockwise.
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To use this terminal with 220 -- 240 volts, perform the following
procedure.

l. With the power switch off, set the voltage selection switch to
240 (operating range 198 -- 256 volts).

2. Remove the fuse holder cap by pressing it in and turning it
counter-clockwise (Figure 8-3). Check for a 0.75 ampere slow
blow fuse (DIGITAL part number 1211237-0@). Replace the fuse
and fuse holder cap by pressing it in and turning it
clockwise.

Internal Communication Switch Selection

The VT131 terminal has ten communication switches mounted within
the terminal. These switches connect or disconnect ten modem
communication lines. For more information on the use of these
communication lines refer to Chapter 7. Use the following
procedure to select these switches.

1. With the power switch off, 1loosen the two captive screws
holding the access cover in place (Figure 8-4).

2. Pull the access cover straight out the back of the terminal.
When the access cover is loose, move it to the left to avoid
the studs within the terminal. Continue to pull the access
cover out straight (Figure 8-5).

3. Select the communication switches. The VT131l terminal uses one
communication switch pack. However, there are three types of
switch packs that may be used in the terminal: two types use
rocker switches and one type uses slide switches. To select a
switch setting using the rocker type switch, press the side of
the switch which corresponds to the desired selection. To
select a switch setting using the slide type switch, push the
switch tab to the side that corresponds to the desired
setting. Figure 8-6 shows the location of the communication
switches. Figure 8-7 shows the communication lines connected
(on, closed) or disconnected (off, open) by the communication-
switches. '

NOTE: Always use a small blade screwdriver or ball point pen to
change the communication switches. Never use a lead pencil.

4. 1Install the access cover.

CAUTION: The access cover may be damage if the captive screws are
tightened too much.

Communication and Printer Cable Selection

Communications and printer cables for the termlnal can be ordered
from the DIGITAL Accessories and Supplies Group. Part numbers and
ordering information for these cables is supplied in Chapter 11.
Table 8-2 describes each communication cable used and Figure 8-8
shows connection examples for each cable.
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Table 8-2

Interface Cables

20 mA: 8 ft

to RS-232 (female)
and 20 mA (male)

Number Length -Connector Types Function
BC22A-10 19 ft RS-232 (female) Null modem; direct
to RS-232 (female) connection between
VT102 and computer or
printer (6-conductor
cable).
BC22A-25 25 ft RS-232 (female) Null modem; direct
to RS-232 (female) connection between
VT102 and computer or
printer (6-conductor
cable).
BC22B-10 19 ft RS-232 (male) Extension; connects
to RS-232 (female) VT102 to a modem
(l14-conductor cable).
BC22B-25 25 ft RS-232 (male) Extension; connects
to RS-232 (female) VT102 to a modem
(l4-conductor cable).
BC@3M-xx variable RS-232 (female) Null modem; direct
: to RS-232 (female) connection between
VT102 and computer or .
printer.
BC@5D-xx variable RS-232 (male) Extension; connects
to RS-232 (female) VT102 to a modem.
BC@OS5F-xx variable Mate-N-Lok (male) 20 mA; direct
to Mate-N-Lok (male) connection between
VT102 with a 20 mA
option installed and a
computer. (Supplied
with 20 mA option.)
BC@5X-xx variable Mate-N-Lok (female) 20 mA extension cable.
to Mate-N-Lok (male)
30-108958-02 EIA: 18 in RS-232 (male) Connection between

Acoustic Coupler and
VT1@02 EIA or 20 mA.
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POWER UP AND CHECKOUT PROCEDURE .
A power up self-test is used to verify the proper operation of the
VT131 terminal each time the terminal is powered up. Perform the
following procedure to power up and checkout the terminal.

1. Turn the power switch to the on position (Figure 8-3). The
terminal automatically runs the power up self-test. The test
provides the following indications.

- Test data is displayed, the Wait message is displayed on
the screen and then is erased. (The test data and wait
message are not visable if the terminal has not warmed
up.)

All keyboard indicators turn on and off, and either the
ON LINE or OFF LINE indicator is turned on. The other
indicators may be either on or off depending on feature
selections and modem signals on the modem interface.

A bell tone is generated.

The cursor is display in the upper-left corner of the
screen.,

Any error found by the power up self-test is indicated by: the
terminal not performing the above sequence, a character
displayed at the cursor position, or by several bell tones.
Refer to Chapter 10 for troubleshooting information if the
terminal does not power up correctly.

2. Verify that the power up self-test has been completed
successfully by entering SET-UP. A SET-UP display is shown on
the screen if the terminal has successfully completed the
power up test. If a SET-UP display is not shown on the screen,
call your local DIGITAL Field Service Office.

3. If the terminal powers up correctly, select the SET-UP
features as described in Chapter 4.

4. When the SET-UP features are selected, record the feature
selections on the SET-UP label attached to the bottom of the
keyboard.

5. Save the SET-UP features using the SHIFT and S key sequence.
Refer to Chapter 4 for more information about saving SET-UP
features.



CHAPTER 9
OPTIONS

GENERAL

The VT131 terminal uses the (VT1XX-CA) 20 mA current loop option.
This chapter describes the 20 mA Current Loop interface option,
its installation and checkout. Refer to Chapter 11 for 20 mA
option ordering information.

20 mA Current Loop Interface Option (VT1XX-CA)

The 20 mA Current Loop Option is an interface that connects the
VT131 terminal to a computer. The 20 mA option is a board and a
modem interface connector installed within the terminal. When this
option is installed the modem control SET-UP feature must be
selected to FDX A, full duplex with no modem control (data leads
only) operation. The internal communication switches are not used
when the 20 mA option is installed. Figure 9-1 shows the 20 mA
current loop interface connector and pin assignments.

NOTE: The VT131 terminal uses either 20 mA or EIA communications.
Tf EIA is used on a terminal with a 20 mA option, the cable
connecting the 20 mA option board to the terminal controller board
must be disconnected.

OPTION INSTALLATION
The VT1XX-CA current loop option is installed using the following
tools.

#2 Phillips screwdriver

5 mm (3/16 inch) blade screwdriver

1/4 inch nutdriver (optional)

8 mm (5/16 inch) nutdriver (optional)

Use the following procedure to install the 20 mA Current Loop
Option.

l. Turn the power switch off (Figure 9-1).
2. Unplug the power cord, the keyboard and any cables

connected to the printer connector and composite video
output connector.
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Disconnect the communications cable, if installed.

Loosen the two captive screws holding the access cover in
place (Figure 9-2). There are two types of captive screws
used on the access cover, Phillips head or slotted
hexagonal (hex) head. Therefore, either a Phillips
screwdriver or blade screwdriver/8 mm (5/16 inch)
nutdriver can be used.

Pull the access cover straight out the back of the
terminal. When the access cover is loose, move it to the
left to avoid the studs in the terminal. Then continue to
pull the access cover straight out (Figure 9-3).

Install the 20 mA current loop option board onto the
access cover using the three Phillips head screws
provided using the Phillips screwdriver (Figure 9-4).

Install the 20 mA communications connector to the bottom
of the access cover using the two spacers and two hex
head screws provided. Use the blade screwdriver or 1/4
inch nutdriver to tighten the screws.

Install the 20 mA loopback connector to a spacer holding
the 20 mA communication connector. This is done to
prevent the loss of the test connector.

Select TRANSmit and RECeive switches to the proper
configuration (Figure 9-5). The switches determine if the
transmitter and receiver of the 20 mA interface board are
active and normal (passive). Typically, the terminal is
connected using normal (passive). Passive means that the
terminal does not supply the 20 mA current used when
communicating. Active means that the terminal supplies
the 20 mA current used when communicating.

NOTE: These switches must be selected for NORMAL (passive) to

perform the loopback test. The loopback test 1s used to verity

proper operation of the option after installation.

10.

11.

12.

Connect the adaptor cable provided with the option to the
20 mA board (Figure 9-5). Place the access cover next to
the opening in the back of the terminal and connect the
other end of the adaptor cable to the connector on the
terminal controller board.

Holding the access cover straight up, move it to the
right side of the opening in the terminal. Push the
access cover into the back of the terminal, feeling for
the studs in the terminal. Figure 9-3 shows how the
access cover fits on the studs as seen 1inside the
terminal.

Tighten the two captive screws to hold the access cover
in place (Figure 9-2).
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CAUTION: The access cover may be damage if the captive screws are
tightened too much.

13. Perform the data loopback self test described in the
Option Checkout section of this chapter.

OPTION CHECKOUT

The data loopback test verifies the 20 mA current loop option can
transmit and receive characters. In the data 1loopback test,
characters transmitted during the test are sent through the
loopback connector back to the terminal. The test checks these
characters to be sure the optlod is operating correctly. Perform
the data loopback self test using the following procedure.

1. Turn the power switch off (Figure 9-1).

2. Unplug the power cord, the keyboard and any cables
connected to the printer connector and composite v1deo
output connector.

3. Disconnect the communications cable (if installed) and
install the 1loopback connector on the 20 mA connector
(Figure 9-6). The 20 mA loopback connector part number is
70-15503-00 and is supplied with the option.

NOTE: The access cover is not removed if the transmit and receive
switches of the 20 mA option are selected to NORMAL. Therefore, 1f
the switches are selected to NORMAL, do not perform steps 4, 5 and
6.

4, Loosen the two captive screws holding the access cover in
place (Figure 9-2). There are two types of captive screws
used on the access cover, Phillips head or slotted
hexagonal (hex) head. Therefore, either a Phillips
screwdriver or blade screwdriver/8 mm (5/16 inch)
nutdriver can be used.

5. Pull the access cover straight out the back of the
terminal. When the access cover is loose, move it to the
left to avoid the studs in the terminal. Then continue to
pull the access cover straight out (Figure 9-3).

6. Set both 20 mA current loop option switches to the NORMAL
position (Figure 9-5) and install the access cover
(Figure 9-3).

CAUTION: The access cover may be damage if the captive screws are
tightened too much.

7. Connect the keyboard cable and power up the terminal. The
terminal performs the power up self test.
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Enter SET-UP and select:

~ off-line (therefore, the transmit and receive speeds
do not have to be the same)

- ANSI/VT52 SET-UP feature to ANSI (SET-UP B switch 2-3
=l)

"  Modem control SET-UP feature to FDX A

Start the data loopback self test using one of the
following sequences. :

ESC [ 2 ; 2y Performs the data loopback self
' test once.
ESC [ 2 ; 10 y Performs the data loopback self

test continuously.

NOTE: The wait message is displayed on the screen while the test

1s be1ng performed. The continuously running tests end only if an

error 1s found or 1f power 1s turned off.

10.

11.

The test ends with the following indications:

- The wait message is erased from the screen. .

~ Either the ON LINE or OFF LINE indicator is on.

~ The cursor is dlsplayed in the upper-left corner of
the screen.

Any error found by the test displays an error code on the
screen. If an error is found, the option is not operating
correctly. Call your local Digital Field Service Office
for assistance.

Turn the power switch off and remove the 1loopback
connector.

If the terminal does not use the normal (passive) switch
setting on the 20 mA board, disconnect the keyboard cable
and remove the access cover and select the proper switch
selections. Install the access cover and connect the
keyboard, communication, printer and video output cables.



CHAPTER 10
MAINTENANCE AND TROUBLESHOOTING

GENERAL

This chapter describes maintenance procedures, troubleshooting
(what to do in the event of a problem) and self-tests used with
the VT131 terminal. Troubleshooting should be performed before
requesting service.

MAINTENANCE :

The VT131 terminal needs no preventive maintenance. However, the
surfaces may be cleaned with any mild detergent that does not use
solvents. To clean the surfaces of the terminal or screen, apply
the detergent to a cloth or tissue and then clean. To clean the
keys, rub with a dry or moist cloth.

CAUTION: Do not use too much detergent when cleaning the terminal.
If liquids get inside the terminal, the terminal may be damaged.
Do not remove the keycaps when cleaning; the keyswitch contacts
can be damaged if the keycaps are replaced incorrectly.

TROUBLESHOOTING

If the terminal appears not to be operating correctly, first refer
to Table 1@-1 to see if the symptoms are there. If the problem is
not listed in Table 10-1, use the following procedure.

1. Turn the power switch off and check (Figure 10-1):

a. The power cord -- make sure the cord 1is connected
securely at both the terminal and at the wall outlet.
Check the wall outlet with another device such as a lamp
to be sure that it is providing ac power.

b. The voltage selection switch and fuse -- make sure the
switch is in the correct position. To use the terminal
with 115 volts:

~ Set the voltage selection switch to 115 (operating
voltage range 99 to 128 volts). :

Remove the fuse holder cap by pressing it in and
turning it counter-clockwise. Check for a 1.25
ampere fuse (DEC part number 900020-01) and be sure
the wire in the fuse is not broken.
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Table 18-1 Problem Checklist

Symptom Possible Cause

Corrective Action

ON LINE or OFF LINE Screen Brightness too
indicator on with low.
no cursor on screen.

ON LINE or OFF LINE Keyboard cable not
indicators not on connected to terminal
with no ‘keyboard

response. Cursor on

screen.
KBD LOCKED Characters are being
indicator is on. typed into the terminal

faster than they can
be transmitted.

When half duplex
communication is
selected (by the modem
control SET-UP feature)
the locked condition
occurs whenever

the terminal is receiving
characters. The terminal

Enter SET-UP and
increase the screen
brightness.

Connect keyboard
cable

Turned off when the
characters in the
keyboard character
buffer are
transmitted to the
computer.

4Turned off when the

line is turned around
and the terminal can
transmit the keyboard
characters.

can not transmit characters

when receiving characters

in half duplex.

When a print operation
is selected while
off-line.

The terminal is not
properly connected to
the computer. The
communication line
signals are not

Turned off when the
print operation is
completed.

Turned off when a
proper connection
exists between the

computer and
terminal.

correct for communication.

The computér has turned
the keyboard off.

The terminal is
transmitting while in
‘edit mode.

Turned off when the

computer turns -on
keyboard.

Turns off when the
transmission is
complete.




Table 10-1 Problem Checklist

(Cont)

Symptom

Possible Cause

Corrective Action

Terminal does not
respond to typed
characters.
Keyclicks generated
and keyboard
indicators
function.

Garbled or Error
(D) Characters
or no characters
appearing on the
screen.

Two Characters
appearing on
screen for each
character typed.

Several bell tones

during power up,
Reset or Recall.

Printer will not
print characters
from VT131 terminal.

Screen can not be
updated by the

Computer. Due to the

XOFF control character

or a print operation

Press the NO SCROLL
key.

Enter and Exit
SET-UP.

that can not be completed.

Incorrect SET-UP
feature selection

computer error

Local Echo
feature on.

Read or write
problem with user
permanent memory.

Printer and VT131l

features do not match.

Correct the SET-UP
features.

check computer
system.

Turn off feature.

Check the SET-UP
feature settings
and try the Save
operation.

Check the SET-UP
feature settings

of the VT131
terminal. Check the
feature settings of
the printer and
ensure that the
printer can operate.
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To use the terminal with 228/248 volts:

~ Set the voltage selection switch to 220 (operating
' voltage range 198 to 256 volts).

- Remove the fuse holder cap by pressing it in and
turning it counter-clockwise. Check for a #.75
ampere slow blow fuse (DEC part number 1211237-00)
and be sure the wire in the fuse is not broken.

c. Keyboard Coiled Cord -- make sure that the cord is
securely plugged into the keyboard connector at the back
of the terminal.

2. Perform the power up self-test. (Refer to the power up
self-test description in this chapter for more information

about using this test.)

NOTE: The following tests use an optional loopback connector. This
connector can be order from DIGITAL Accessories and supplies.

3. Perform the data 1loopback self-test. (Refer to the dgta
loopback description in this chapter for more information
about using this test.)

4. Perform the EIA loopback self-test. (Refer to the EIA loopback
description in this chapter for more information about using

this test.)

5. Perform the printer loopback self-test. (Refer to the printer
loopback description in this chapter for more information
about this test.) '

6. Preform the printer test. (refer to the printer test
description in this chapter for more information about this
test.

SELF-TESTS

The VT131 terminal uses self-tests to verify proper operation. The
self-tests provided are: a power up self-test, three loopback
self-tests and a printer test. The power up self-test is performed
each time the terminal is powered up. The loopback self-tests may
be performed after the power up self-test 1is completed. The
loopback self-tests use an optional loopback test connector. The
printer test is used to ensure that the terminal and printer can
operate together. ,

Power Up Self-Test

A power up self-test is built into the VT131] terminal to test the
operation of the terminal each time the power is turned on
(powered up). The test checks general terminal operation, user
memory (holding SET-UP features) and keyboard. Perform the power
up self-test using the following procedure.
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Start the powef up self-test in any one of the following ways:

~

Turn the power switch on (Figure 10-1).

If power is on, press the SET-UP key and then the RESET
key. :

If power is on type one of the following sequences. The
terminal is off-line with the ANSI/VT52 SET-UP feature

selected to ANSI (SET-UP B switch 2-3 = 1).

ESC [ 2 ; 1y Performs the data 1loopback
self-test once.

ESC [ 2 ; 9y Performs the data 1loopback
self-test continuously.

NOTE: The continuously running test ends only.if an error is found

or 1f power is turned off.

The test ends with the following indications.
° Test data is displayed, the Wait message is displayed on
the screen and then is erased. (The test data and wait
massage are not visable if the terminal has not warmed
up.)

All keyboard indicators turn on and off, and either the
ON LINE or OFF LINE indicator is turned on.

NOTE: The other keyboard indicators méy or may not be on depending

on the communication signals received on the modem interface

connector and the feature selections of the terminal.

~

A bell tone is generated.
° The cursor is displayed in the upper-left corner of the
screen.

Any error found by the power up self-test is indicated by: the
terminal not performing the above sequence, a character
displayed at the cursor position, or by several bell tones.
There are two failures that allow operation of the terminal to
continue. They are: a user memory failure indicated by a 2 on
the screen and several bell tones, and a keyboard failure
indicated by a 4 on the screen. The user memory failure allows
continued operation after the SET-UP features are selected in
operating memory. The keyboard failure allows the terminal to
continue to operate as a receive only terminal.

Verify that the test has been completed successfully by
entering SET-UP. If SET-UP A is displayed on the screen, the
terminal has successfully completed the power up test. If a
SET-UP display is not shown on the screen, call your local
DIGITAL Field Service Office for repair.
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Data Loopback Self-Test

The data 1loopback self-test is used to verify that the VT131
terminal can transmit and receive characters. In the data loopback
test the transmit and receive lines are connected to each other
with an external 1loopback connector (part number 12-15336). The
terminal transmits characters on the transmit line and receives
the characters on the receive line. Perform the data loopback

self-test using the following procedure.

NOTE: To perform the data loopback test with the 20 mA current
loop option (VT1XX-CA) installed, refer to Chapter 9.

l. With the power switch off, disconnect the communication cable
and install the 1loopback connector on the modem connector
(Figure 10-2). The loopback connector part number is 12-15336
and is available from DIGITAL Accessories and Supplies Group,
refer to Chapter 11.

2. The internal communication switch S6 must be on (closed) to
perform this test. If the switch is off (open), remove the
access cover, turn switch S6 on (closed) and install the
access cover, A detailed procedure to select the communication
switches is provided in Chapter 8.

NOTE: This switch is usually only open when the modem control
SET-UP feature is selected for asymetric full duplex (FDX C).

3. Power up the terminal. The terminal performs the power up
self-test.

4. Type one of the following sequences to perform the test. The
terminal must be off-line with the ANSI/VT52 SET-UP B feature
selected to ANSI (SET-UP B switch 2-3 = 1).

ESC [ 2 ; 2 vy Performs the data 1loopback
self-test once.

ESC [ 2 ; 10 y Performs the data loopback
self-test continuously.

NOTE: The Wait message is displayed on the screen while the test
1s being performed. The continuously running test ends only if an
error is found or 1f power is turned off.

The test ends with the following indications:

The Wait message is erased from the screen.

The cursor is displayed in the upper-left corner of the
screen.

The ON LINE indicator is turned on.
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Figure 1¢-2 EIA Loopback Connector
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NOTE: The other keyboard indicators may or may not be on depending
on the signals communication signals on the modem connector and
the feature selections of the terminal.

Any error found by the data loopback self-test displays an
error character on the screen. Call your local DIGITAL Field
Service Office whenever self-test errors are found.

5. If the terminal successfully completes the test, turn the
power switch off and remove the loopback connector. If switch
S6 was changed in step 2 of this procedure, change the switch
to its origional position. A detailed procedure to select the
communication switches is provided in Chapter 8.

6. Connect the communication cable to the terminal.

EIA Loopback Self-Test

The EIA loopback self-test is used to verify that the VT131
terminal can operate its modem control 1lines. Perform the EIA
loopback self-test using the following procedure.

1. With the power switch off, disconnect the communication cable
and install the 1loopback connector on the modem connector,
refer to Figure 10-2. The loopback connector part number is
12-15336 and 1is available from DIGITAL Accessories and
Supplies Group, refer to Chapter 11.

2. The internal communication switches S1, S2, S4, S6, S8 and S9
must be on (closed) to perform this test. If any of the
switches are off (open), remove the access cover, turn the
switches on (closed) and install the access cover. (A detailed
procedure to select the communication switches is provided in
Chapter 8).

3. Power up the terminal. The terminal performs the power up
self-test.

4. When power is on type one of the following sequences to
perform the test. The terminal is off-line with the ANSI/VTS52
SET-UP B feature selected to ANSI (SET-UP B switch 2-3 = 1).

ESC [ 2 ; 4 ¥y Performs the EIA 1loopback
self-test once. :

ESC [ 2 ; 12 ¥y Performs the EIA loopback
self-test continuously.

NOTE: The Wait message is displayed on the screen while the test
is being performed. The continuously running test ends only if an
error is found or if power 1is turned off.
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The test ends with the following indications:

~

The Wait message is erased from the screen.

The cursor is displayed in the upper-left corner of the
screen.

- The OFF LINE and DSR indicators are turned on.

NOTE: The other keyboard indicators may or may not be on depending
on the communication signals received on the modem interface

‘connector and the feature selections of the terminal.

Any error found by the EIA 1loopback self-test displays an
error character on the screen. Call your local DIGITAL Field
Service Office whenever self-test errors are found.

5. If the terminal successfully completes the test, turn the
power switch off and remove the loopback connector. If
switches S1, S2, sS4, S6, S8 and S9 were changed in step 2 of
this procedure, change the switches to their origional
positions. A detailed procedure to select the communication
switches is provided in Chapter 8.

6. Connect the .communication cable to the terminal.

Printer Loopback Self-Test

The printer loopback self-test is used to verify that the VTl3l
terminal printer interface can transmit and receive characters. In
the printer 1loopback test the transmit and receive lines are
connected to each other with an external loopback connector. The
terminal transmits characters on the transmit line and receives
the characters on the receive line. Perform the loopback self-test
using the following procedure.

l. With the power switch off, disconnect the printer cable and
install the 1loopback connector on the printer interface
connector (Figure 10-3). The loopback connector part number is
12-15336 and 1is available from DIGITAL Accessorles and
Supplies Group, refer to Chapter 11.

2. Power up the terminal. The terminal performs the power up
self-test.

3. When power is on type one of the following sequences to
perform the test. The terminal is off-line with the ANSI/VTS52
SET-UP feature selected to ANSI (SET-UP B switch 2-3 = 1).

ESC [ 2 ; 16 y Performs the printer loopback
self-test once.

ESC [ 2 ; 24 y ; Performs the printer 1loopback
self-test continuously. ‘

-
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NOTE: The Wait message is displayed on the screen while the test
1s being performed. The continuously running test ends only if an
error is found or if power 1is turned off.

The test ends with the following indications:

~

The Wait message is erased from the screen.

The cursor is displayed in the upper-left corner of the
screen. :

The OFF LINE and KBD LOCKED indicators are turned on. The
KDB LOCKED indicator 1is turned off when the test 1is
completed.

NOTE: The other keyboard indicators may or may not be on depending
on the communication signals received on the modem interface
connector and the feature selections of the terminal.

Any error found by the loopback self-test displays an error
character on the screen. Any character displayed on the screen
indicates a failure in the printer interface. Call your 1local
DIGITAL Field Service Office whenever self-test errors are
found.

5. Turn the power switch off, remove the loopback connector and
connect the printer cable.

Printer Test '

The printer test is used to verify that the printer and VT131
terminal c¢an communicate. This test generates sample data for
printing and transmits this data to the printer. If the VT131
terminal and printer can not communicate, printing cannot be
performed. Perform the printer test using the following procedure.

l. Connect the printer cable to both the printer and printer
interface of the terminal. Turn both the terminal and printer
power switches on.

2. Ensure that the following features of the terminal match the
printer. :

~

transmit/receive speed (baud rate)

~

data/parity bits (data bits per character and parity)

3. Type the following sequence on the VT131] keyboard. The
terminal is off-line with the ANSI/VT52 SET-UP feature
selected to ANSI (SET-UP B switch 2-3 = 1).

ESC # 8 The screen is filled with Es.

4. Hold down the SHIFT key and press the (PRINT)’kex, the Es

should be printed. If the Es are not printed, call your local
DIGITAL Field Service Office.
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CHAPTER 11
ACCESSORIES AND SUPPLIES

GENERAL
This chapter describes the accessories and supplies offered by
DIGITAL for the VT131l. Part numbers and ordering information are

included.

ACCESSORIES

Qty Part No Description

1 VT1XX-AE Formed plastic screen filter, gray, antiglare
coating

1 VT 1XX-AW Formed plastic screen filter, green (AW),
antiglare coating

1 VT1XX-AX Formed plastic screen filter, yellow (AX),
antiglare coating

1 VT1XX~-AR Formed plastic screen filter, amber (AY),
antiglare coating

1 VT1XX-AR Nonreflective filter screen

2 VT1XX-ST Terminal stand with casters

2 VT1XX-SU Terminal stand with casters (lots of 25)

2 VT1XX-SV Terminal stand with casters (lots of 50)

3 H9850-HK Heavy gauge vinyl dust cover, charcoal brown
(2 cover set)

5 LA12X-UA Blank keycap kit of 50, Row 4%

5 LA12X-UB Blank keycap kit of 50, Row 1%

5 LA12X-UC Blank keycap kit of 5@, Row 2*

5 LA12X-UD Blank keycap kit of 58, F&J type

5 LA12X-UE Blank keycap kit of 5@, SET-UP

5 LA12X-UF Blank keycap kit of 58, TAB

*Row 1 is immediately above the space bar.
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Figure 11-1 Accessories and Supplies
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10
10
10
11

11
11
11

11
11
11
11

LA12X-UH
LA12X-UJ
LA12X-UL
LA12X-UM
LA12X~-UN
LA12X-UP
LA12X-UR
LA12X-US
LA12X-UT
DF@1-A

DF@2-AA

30-10958-p2

VT1XX-CA

VT1XX-KA
VT1XX-KB
VT1XX-KC

BC22A-190
BC22A—25
BC22B-10
BC22B-25

BC23A-10
BC23A-25

BC23B-1¢

BC23B-25

Blank keycap kit of 50, CAPS LOCK
Blank keycap kit of 50, SHIFT
Main array blank keycap set

Blank keycap kit of 50, CR

Blank keycap kit of 58, ENTER

‘Blank keycap kit of 5@, Num Pad #

Blank keycap kit of 50, Row 3*

Blank keycap kit of 50, Row 5%
Numeric pad blank keycap set
Acoustic telephone coupler, 300 baud

Direct connect, Bell 163J equivalent, 300 pbs

full duplex modem with EIA RS-232-C interface

Cable interface DF@l-A couplers to terminals

20 mA current 1loop interface option with
BC@S5F-15 cable

KED/EDT keypad overlay
FMS-FED (form editor) keypad overlay
FMS-FDV (form driver) keypad overlay

EIA RS-232 female-female null modem cable
shielded 3.0 m (10 ft) -

EIA RS-232 female-female null modem cable
shielded 7.6 m (25 ft)

EIA RS-232 male-female extension cable
shielded 3.8 m (10 ft)

EIA RS-232 male-female extension cable
shielded 7.6 m (25 ft)

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

KIT OF 5 BC22B-25

*Row 1 is immediately above the space bar.
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NOTE: EIA RS-232-C specifies a maximum cable length of 15 m (50

ft). EIA RS-423 specifies a maximum cable length of 61 m (200 ft).

11
11
11

11

11

11
11

12
12
12
12
12
12
12

13

BCO3M-A0
BCO3M-B5
BCA3M-EO
BCA3M-LO
BCP5X-15
BCO5X-25
BCO5X-50

H9850-DA

H9850-DB

H9850-DC

H9850-DD
H9850-DE
H?SS@-DF
H985G7DH

H970-EB

Female-female null modem cable 30.5 m (100
ft) :

Female-female null modem cable 76.2 m (200
ft)

Female-female null modem cable 152.4 m (500
ft) ' ,

Female-female null modem cable 304.8 m (1000
ft)

20 mA current loop extension cable 4.6 m (15
ft) .

20 mA current loop extension cable 7.6 m (25
ft)

20 mA current loop extension cable 15.2 m (50
ft) :

Antistatic floor mat, DECmat, 122 cm X 183 cm
(4 ft X 6 ft), driftwood color (brownish

gray)

Antistatic floor mat, DECmat, 122 cm X 183 cm
(4 ft X 6 ft), summer earth color
(brown/gold) ,

Antistatic floor mat, DECmat, 91 cm X 305 cm

(3 ft X 10 ft), silver birch color

(silvergray/brown)

Antistatic floor mat, DECmat, 91 cm X ‘365 cm
(3 ft X 10 ft), autumn bronze color
(orange/brown)

Antistatic floor mat, DECmat, 91 cm X 305 cm
(3 ft X 19 ft), driftwood color (brownish

gray)

Antistatic floor mat, DECmat, 122 cm X 183 cm
(4 ft X 6 ft), silver birch color
(silvergray/brown)

Antistatic floor mat, DECmat, 122 cm X 183 cm
(4 ft X 6 ft), autumn bronze color
(orange/brown)

Terminal table, 68.6 cm high X 91.4 cm wide X

76.2 cm deep (27 in X 36 in X 30 in), with
levelers
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13

14

14

15

H970-HB

H9532-AA

H9532-AB

H9850-AP

Terminal table, 68.6 cm high X 61.0 cm wide X
76.2 cm deep (27 in X 24 in X 30 in), with
levelers

Workstation with blue front panel and gray
side panels, levelers, 122 cm wide X 76.2 cm
high X 76.2 cm deep (48 in X 3@ in X 30 in)

Workstation with brown front panel and brown
side panels, levelers, 122 cm wide X 76.2 cm
high X 76.2 cm deep (48 in X 3@ in X 30 in)

Media mate, file or shelf storage cart with
casters and locking drawer, 64.1 cm high X
38.1 cm deep X 47.0 cm wide (25.25.in X 15 in
X 18.5 in)

RELATED DIGITAL DOCUMENTATION

oty
16

16

16

16

16

17

Part No

EK-VT131-UG

EK-VT101-PS

EK-VT101-TM

EK-VT131-IP

EK-VT131-RC

MP-01066

Description

VT131 User Guide. Describes the installation,
operation, and programming of the VT131l. This
document is shipped with the terminal.

VT1081 Series Pocket Service Guide. Describes
procedures used to troubleshoot and repair
the VT131 to the field replaceable unit.

VT101 Series Technical Manual. Describes
VT131 to a detailed block 1level. Provides
troubleshooting information for the terminal.
This manual does not contain detailed
schematic drawings. The VT1@¢1 Family Field
Maintenance Print Set has detailed schematic
drawings. It is ordered separately.

VT131 video Terminal IPB. Provides a detailed
parts breakdown of the VT131 field
replaceable wunits. This document does not
contain part numbers for components on the
printed circuit boards. However, components
are listed in the the VT1p¢l1 Family Field
Maintenance Print Set. It 1is ordered
separately.

VT131 Terminal Programming Reference Card.
Provides a summary of the VT1@1 escape and
control sequences on a pocket size reference
card.

VT101 Family Field Maintenance Print. Set.
Provides a complete set of electrical and
mechanical schematic diagrams for the VT131
terminal.
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POWER CORDS

Part No Description

17-00083-09 United States (115 V)
17-00083-10 United States (220 V)
BN@3A-2E * United Kingdom

BN@2A-2E Continental Europe (SCHUKO)
BN@4A-2E Switzerland

BN@5A-2E Australia

ALIGNMENT TEMPLATES

Part No Description
94-093220-3 Screen alignment template
94-03246-3A Character width template

94-03246-3B Character height template

DATA LOOPBACK TEST CONNECTORS

Part No Description
12-15336-00 EIA loépback connector
70-15503-00 Current loop connector
SPARES KIT

4A-VT131-00 VT131 spares kit
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ORDERING INFORMATION

Continental USA

Call 80P-258-1720 or mail order to:
Digital Equipment Corporation
P.O. Box CS2008
Nashua, NH 03061

New Hampshire

Call 602-884-6660 or mail order to:
Digital Equipment Corporation
P.0O. Box CS2008
Nashua, NH #3061

Alaska or Hawaili

Call 408-734-4915 or mail order to:
Digital Equipment Corporation
632 Caribbean Drive
Sunnyvale, CA 94086

Canada

Call 800-267-6146 or mail order to:
Digital Equipment Corporation
P.0. Box 13000
Kanata, Ontario Canada K2K 2A6

Att: A&SG Business Manager
Telex: 610-562-8732
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GENERAL

APPENDIX A
VT131 SPECIFICATIONS

This appendix 1lists the  specifications of the VT131 terminal.
Also, included are X-ray emission statements, loopback connector
wiring and related documentation not provided by DIGITAL.

VT131 SPECIFICATIONS

Dimensions
Monitor

Keyboard

Weight
Monitor

Keyboard
Shipping Weight

Environment
Operating

Not Operating

Power
Line Voltage

Height: 36.83 cm (14.5 inch)
Width: 45.72 cm (18 inch)
Depth: 36.20 cm (14.25 inch)

Height: 8.89 cm (3.5 inch)

Width: 45.72 cm (18 inch)

Depth: 20.32 cm (8 inch)

Minimum table depth: 51.4 cm (20.25
inch)

13.6 kg (38 lbs)
2.8 kg (4.5 1bs)

18.6 kg (41 1bs)

Temgeratureé 18° to 49° C

(50~ to 104~ F)

Relative Humidity: lg% to Qg%
Maximum wet bulb: 28~ C (82~ F)
Minimum dew point: 2° C(36° F)
Altitude: 2.4 Km (8,000 ft)

Temperature: -49° to 66° C
(-48° to 151° F) :

Relative Humidity: @ to 95%
Altitude: 9.1 km (30,000 ft)

99--128 V RMS single phase, 2 wire
198--256 V RMS single phase, 2 wire
(selected by switch)
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Line.Frequency

Current

Input Power

Current Limiting

~Power Cord

Power Cord Receptical

Display

CRT

Format

Character

Character Size

Active Display Size

Character Set

Cursor Type

Keyboard

General

Key Layout
Auxiliary Keyboard

Visual Indicators

47--63 Hz

@.70 A RMS maximum at 120 V RMS

P#.40 A RMS maximum at 24¢ V RMS

78 watts RMS or 85 VA apparent
%

(129 volt)
(240 volt)

1.25 A fast blow fuse
@.75 A slow blow fuse

Detachable, 3 conductor grounded.

EIA specified CEE22-6A

12 inch diagonal measure, P4 phosphor

24 lines X 88 characters or 24 lines X
132 characters (selected from keyboard
orC computer)

7 X 10 dot matrix with descenders

3.35 mm X 2.0 (0.132 inch X #.878 inch)
in 80 column mode

3.35mm X 1.3 mm (#.132 inch X 90.051
inch) in 132 column mode

202 mm X 115 mm (8 inch X 4.5 inch)

ASCII and U.K. displays 94 characters
(with upper and lowercase, numeric and
punctuation), 32 character special
graphics set

Blinking block character or blinking
underline (selected from Keyboard)
83-key detachable unit with a 1.9 m (6
ft) coiled cord attached

65-key arrangement and sculpturing
similar to standard typewriter keyboard
with an 18-key auxiliary keypad.

18-key numeric pad with period, comma,

- minus, enter, and four general purpose

function keys.

Seven Indicators:
KBD LOCKED, CTS,

ON LINE, OFF LINE,
DSR, INSERT and EDIT.



Audible Signals

Modem Communication

Type

Speeds

Code

Character Format
Character Size
Parity

Buffer Overflow
Prevention

Echo

Printer Communication

Type

Speeds

Code
Character Format
Character Size

Parity

Keyclick: audible feedback for each
keystroke (selected from keyboard).

Bell:

1) sounds when BEL character received;
2) sounds ‘eight characters from right
margin (selected from keyboard).

3) typing error in edit mode

Multiple bell: sounds on error in
SET-UP Save or Recall operation.

Full duplex with/without modem control,
asymetric full duplex, half duplex
supervisory and half duplex with coded
control.

50, 75, 110 (two stop bits), 134.5,
156, 200, 300, 600, 1200, 1800, 2000,

2400, 3600, 4800, 9600, 19,200
(selected from keyboard)

ASCII (ISO 646 & CCITT Alphabet 5)
Asynchronous
7 or 8 bits (selected from keyboard).

Even, odd, mark, space or none
(selected from keyboard)

Automatic generation of XON and XOFF
control codes (selected from keyboard)

Local echo available (selected from
keyboard)

Full duplex

50, 75, 118 (two stop bits), 134.5,
1506, 200, 300, 600, 1200, 1800, 2000,
2400, 3600, 4800, 9600, 19,200
(selected from keyboard)

ASCII (ISO 646 & CCITT Alphabet 5)
Asynchronous

7 or 8 bits (seleéted.from keyboard) .

Even, odd, mark, space or none
(selected from keyboard)



Buffer Overflow -Automatic generatlon of XON and XOFF
Prevention control codes

Composite Video Output (J9)

The composite video output provides RS170 output with the
following nominal characteristics, refer to Figure A-1l.

‘1. Output impedance = 75 ohms, dc-coupled

2. Sync level = @V

3. Black 1level = approximately #.3 V when loaded with 75
: ohms '
4. White level = approximately 1.8 V with a 75 ohm load

5. The composite sync waveform meets EIA RS170 standards.

The vertical interval is six equalizing pulses, six vertical sync
pulses, and six more equalizing pulses. The timing is as follows:
Equalizing pulse width 2.33 us +50ns
Vertical pulse width
Horizontal pulse width
Horizontal blank width

4.71 us iSﬂns

11.84 us +50ns/80 column mode
12.34 us +50ns/132 column mode
1.54 us +50ns

Front Porch
FCC Data

This equipment generates and uses radio frequency energy. It has
been type tested and found to comply with the limits for a Class B
computing device in accordance with the specifications in Subset J
of Part 15 of FCC rules, which are designed to provide reasonable
protection against radio and television interference 1in a
residential installation. However, there 'is no guarantee that
interference will not occur in a particular installation. If this
equipment does cause interference to radio or television
reception, the user is encouraged to try to correct the
interference. :

X-RAY EMISSION DATA

Rated anode voltage: 12 kV (fixed)
Dose rate: less than 1.43 pA/kg (20 uR/h)*
Compliance with: . para. 5, clause (2) of German

. CSA 22.2 #154-1975 X-Ray ordinance (1973)
para. 4.1.4

. CSA #65 . VDE 0804/5.72, para. 23
. UL 478 . VDE 9730 part 2P/6.76, para. 33
. ECMA 57 . VDE ¢860 part 1/11.76, para. 6

. IEC 65 public. 1/1972, para. 6

Workstation exposure: does not expose the operator to dangerous
X-ray radiation

* measured at a distance of 5 cm at any accessible point from the
outer surface.
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LOOPBACK CONNECTOR WIRING

From ‘ To
EIA: Pin 2 . Pins 3 and 15
Pin 4 Pins 5 and 8
Pin 20 Pins 6 and 22
Pin 19 Pins 12 and 17
290 MA: Pin 1 ’ Pin 3
Pin 2 Pin 7
Pin 5 Pin 8

RELATED DOCUMENTATION
ANSI specifications are available from:

Sales Department

American National Standards Institute
1430 Broadway

New York, NY 10018

EIA specifications are available from:

Electronic Industries Association
Engineering Department

2001 Eye St. NW

Washington, DC 20006

International standards are available from:

CCITT

U.N. Book Store

United Nations Building
N.Y., N.Y. 100817



APPENDIX B
SET-UP SUMMARY

GENERAL

This appendix provides a summary of the SET-UP features of the
VT131l terminal.

SUMMARY

- Figure B-1 shows the screen displays. Figure B-2 is a summary of
the SET-UP features.
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Figure B-1 SET-UP Displays (Sheet 1 of 2)
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SET-UP B

MODEM PRINTER
MODEM  TURNAROUND/
CONTROL  DISCONNECT
- FEATURE CHARACTER
T
L =L =T LT wrn e = [
[ B W |
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APPENDIX C
TRANSMITTED CHARACTER SUMMARY

GENERAL

This appendix 1lists the character codes generated by the VT131
terminal.

STANDARD KEYS
Figure C-1 shows the codes generated by the standard keys.

FUNCTION KEYS
Table C-1 lists the cursor key codes. Figure C-2 shows the control
codes generated by the function keys. The shaded keys do not need
the CTRL key down to generate the control character. Table C-2
lists the control codes generated.

s

"AUXILIARY KEYPAD KEYS
Table C-3 lists the codes generated by these keys.



OCTAL CODES GENERATED BY KEYBOARD
(SHIFTED CODES SHOWN ABOVE KEYCAP LEGENDS
UNSHIFTED CODES SHOWN BELOW KEYCAP LEGENDS)

041 |[ 100 ][ 043 ][ 044 ][ 045 |[ 136 || 046 )] 052 |[ 050 |[ o571 |[ 137 ][ 153 |[ 176
1" 2e ] 34 || 48 || 5%||6A || 7& || 8°* 9 ( or || -— 1l = \ ~
061 J| 062 | 063 || 064 || 065 || 066 || 067 ]| 070 || 071 || 060 || 055 || 075 || 140
121 127 |1 105 \[ 122 |[ 124 |{ 131 |{ 125 {] 117 || 117 || 120 || 173 |] 175 ||
Q w E R T Y u I o} P [ I
161 167 || 145 || 162 || 164 || 171 || 165 |[ 1561 || 157 J[ 160 || 133 || 135
101 |[ 123 ][ 104 ][ 106 |[ 107 ][ 110 |[ 1127 ][ 113 ][ 114 ][ 0727][ 042 174
CAPS o
Lock A S D F G H J K L . \|
141 || 163 || 144 || 146 || 147 || 150 || 152 |[ 153 [{ 154 || 073 || 047 134
132 |[ 130 |[ 103 |[ 126 ][ 102 ][ 116 }[ 115 }[ 074 }[ 076 }[ 077
SHIFT z X o v B N M . < > /? SHIFT
172 || 170 |t 143 || 166 || 142 || 156 || 155 || 054 || 056 || 057
040
SPACE
040

MA-7418A

Figure C-1 Standard Key Codes




Table C-1 Cursor Control Key Codes

. ANSI MODE VT52 MODE
Cursor Key Cursor Key Cursor Key
(arrow) Mode Reset Mode Set
up ESC [ A ESC O A ESC A
@33 133 191 #33 117 101 233 101
Down ESC [ B ESC O B ESC B
@33 133 102 #33 117 192 233 192
Right ESC [ C ESC 0 C ESC C
@33 133 103 #33 117 103 @33 103
Left ESC [ D ESC O D ESC D
933 133 104 @33 117 104 933 104




MNEMONICS SHOWN ABOVE KEYCAP LEGENDS
‘OCTAL CODES SHOWN BELOW KEYCAP LEGENDS .

DC2 DC4 EM NAK HT S DLE ESC
i

P
022 024 || 031 025 011 017 }| 020 033

EOT || ACK || BEL BS LF vT FF
CTRL A S D F G H J K L
001 023 (o] 006 || 007 010 J| 012 013 || 014
SUB || CAN || ETX SYN || STX SO CR us
z X C A B N M < > /?
032 }1 030 11 003 026 ]| 002 }1 018 218 037
NUL
000
MA-7419A

Figure C-2 Function Key Control Codes



Table C-2 Control Codes Generated

Key Pressed

Control Character Transmitted with CTRL Dedicated
Character Mnemonic Code (Octal) Key Down Key
Null NUL 280 Space Bar
Start of Heading SOH go1 A
Start of Text STX 002 B
End of Text ETX 903 C
End of Transmission EOT g4 D
Enquire ENQ 2085 E
Acknowledge ACK o6 F
Bell ~-BEL 087 G
Back Space BS 210 H BACK SPACE
Horizontal HT g1l I TAB
Tabulation
Line Feed LF @12 J LINE FEED
Vertical Tabulation VT p13 K
Form Feed FF g14 L
Carriage Return CR g15 M RETURN (ENTER)
Shift oOut SO gl6 N
Shift In SI 917 0
Data Link Escape DLE 820 P
Device Control 1 DC1 (XON) g21 Q
Device Control 2 DC2 922 R
Device Control 3 DC3 (XOFF) 823 S
Device Control 4 DC4 824 T
Negative Acknowledge NAK 825 U
Synchronous Idle SYN 926 \'
End of Transmission ETB 827 W
Block
Cancel Previous Word CAN 030 X
or Character
End of Medium EM 931 Y
Substitute SUB 932 yA
Escape ESC @233 [
File Separator FS 934 \
Group Separator Gs 835 ]
Record Separator RS 236 =
Unit Separator us 837 ?
Delete DEL 177 DELETE

* The characters generated by the RETURN key can be changed by the Line
Feed/New Line feature. When off, this feature causes the RETURN key to
generate a single control character (CR). When on, this feature causes the
RETURN key to generate two characters (CR, LF). Also, depending on the keypac
mode selected, the RETURN and ENTER keys may generate the same control codes.

During half duplex coded control (HBX B) communication, the RETURN key also
generates the trunaround character. The Auto Turnaround feature when selectec
for auto, causes the RETURN key to generate the turnaround character.




_ Table C-3 Auxiliary Keypad Codes

ANSI MODE VT52 MODE
, Numeric. Alternate - Alternate Alternate
Key Keypad Mode Keypad Mode ~ Keypad Mode Off Keypad Mode On
(Numeric
Keypad Mode)
/] ) ESC O P /] ESC ? P
060 033 117 160 260 933 077 160
1 1 ESC O q 1 ESC ? q
961 #33 117 161 260 @33 877 1le6l
2 2 ESC O r 2 ESC ? r
262 #33 117 162 962 @33 077 162
3 3 ESC O ] 3 ESC ? s
263 @33 117 163 263 ‘833 877 163
4 4 ESC © t 4 ESC ? t
264 @33 117 164 064 #33 077 164
5 5 ESC O u 5 ESC ? u
265 @33 117 165 265 @33 877 165
6 6 ESC 0 v 6 ESC 2?2 v
766 @33 117 166 - @66 @33 077 166
7 7 ESC 0 w 7 ESC 2?2 w
267 @33 117 167 967 933 877 167
8 8 ESC 0 x 8 ESC ? X
870 @33 117 170 870 @33 @77 170
9 9 ESC O Yy 9 ESC ? y
271 g33 117 171 271 @33 877 171
- -(minus) ESC O m -(minus) ESC ? m
@55 @33 117 155 @55 @33 @77 155
' , (comma) ESC O 1l ¢ (comma) ESC ? 1
@54 @33 117 154 @54 033 0877 054
. . (period) ESC O n . (period) ESC ? n
B56 @33 117 156 256 @33 @77 156
ENTER* CR or CR LF ESC O M CR or CR LF ESC ? M
215 215 912 @33 117 115 @15 g15 @12 @33 877 115
PF1l ESC O P ESC O P ESC P EsSC ? P
933 117 120 #33 117 1290 233120 @33 077 120
PF2 ESC O Q ESC O Q ESC Q ESC ? Q
#33 117 121 $33.117 121 933 121 933 077 121




Table ¢-3 Aﬁxiliary Keypad Codes (Cont)

ANSI MODE VT52 MODE
Numeric Alternate Alternate Alternate

Key Keypad Mode ‘Keypad Mode Keypad Mode Off Keypad Mode On
(Numeric
Keypad Mode)

ek =
PF3 ESC O R ESC O R ESC R ESC ? R
@33 117 122 933 117 122 #33 122 @33 877 122
PF4 ESC O S ESC O S ESC S ESC ? S

@33 117 123 @33 117 123 p33 123 @33 @877 123

* When Numeric Keypad mode is selected (Alternate keypad mode is
off), the ENTER key character code can be changed by the Line
Feed/New Line feature. When off, this feature causes the ENTER key
to generate a single control character (CR, octal @¢15). When on,
this feature causes the RETURN key to generate two characters (CR,
octal 915 and LF, octal @012).







APPENDIX D
PROGRAMMING SUMMARY

GENERAL

This appendix provides a summary of how the VT131 terminal escape
and control sequences.

THIS IS A REPRINT OF THE PROGRAMMING REFERENCE CARD!!



'VT131 PROGRAMMING
REFERENCE CARD

CONTROL CHARACTERS RECEIVED

Character Octal
Name Mnemonic Code Function

Null NUL ~ 000 This character is ignored
when received (not stored

End Of Text ETX 003 . This character can be
selected as a half-duplex
turnaround character.

End Of EOT 004 This character can be

Transmission selected as a disconnect
character or as a half-
duplex turnaround
character. When used as a
turnaround character, the
disconnect character is
DLE-EOT.

Enquire ENQ 005 This character transmits the
answerback message.

Bell BEL 007 This character generates a
bell tone. ‘
Backspace BS 010 This character moves the

cursor to the left one char-
acter position, unless it is at
the left margin, in which
case no action occurs.

Horizontal HT o1 This character moves the

Tab cursor to the next tab stop,
or to the right margin if
there are no more tab stops.

Character Octal

Name Mnemonic Code
Line Feed LF 012
Vertical vT 013
Tab

Form Feed FF 014

Function

In edit mode, the tab char-
acter positions the cursor,
and the character is not
held in memory. When the
character is received, the
cursor moves to one of the
following locations.

o Next tab stop

o Next field boundry (if
erasure mode is set)

e Next unprotected field
(if erasure mode is reset)

e First unprotected char-
acter position in the
scrolling region [if the

cursor is above the
scrolling region)

e Last character position
of the screen (if the
cursor is below the
scrolling region)

In edit mode, a tab received
with no more tab stops or

- fields causes the cursor to

move to the end of the
screen or scrolling region.

This character causes a line’
feed or a new line oper-
ation. (Refer to linefeed/new
line mode.) It also causes
printing when auto print is
selected.

This character is processed
as LF.

This character is processed
as LF. It can also be
selected as a half-duplex
turnaround character.




Name

Carriage
Return

Shift Out

Shift In

Device

Control 1

Device '
Control 3

Cancel

Substitute

Escape

Delete

Character Octal
Mnemonic Code

CR

kle]

Sl

DC1

DC3

CAN

suB

ESC

DEL

015

016

017

021

023

030

032

033

177

Function

This character moves the
cursor to left margin on the
current line. It can also be
selected as a half-duplex
turnaround character.

This character selects the
G1 character set, as
designated by a Select
Character Set sequence.

This character selects the
GO character set, as
designated by a Select
Character Set sequence.

This character is processed
as XON. It causes the
terminal to continue
transmitting characters.

This character is processed
as XOFF. It causes terminal
to stop transmitting all
characters except XOFF
and XON.It can also be
selected as a half-duplex
turnaround character.

If this character is received
during an escape or control
sequence, the sequence is
cancelled and the substitu-
tion character (1) is dis-
played.

This character is processed
as CAN.

This character is processed
as a sequence introducer.

This character is ignored
when received (not stored
in input buffer).

ANS! COMPATIBLE SEQUENCES

Set Mode
Name

Guarded area transfer
Keyboard action
Insertion-replacement
Erasure
Send-receive
Transfer termination
Line feed/new line
Cursor key
ANSI/VT52

Column

Scrolling

Screen

Origin

Auto wrap

Auto repeat

Editing

Line transmit

Space compression/
field delimiter
Transmit execution
Edit key execution
Print form feed

Print extent

Mnemonic Mode
GATM All

KAM Locked
IRM Insert

ERM All

SRM Off

™ Full page
LMN New line
DECCKM  Application

DECANM  ANSI

DECCOLM 132 column
DECSCLM  Smooth
DECSCNM ' Reverse
DECOM Relative
DECAWM  On
DECARM  On
DECEDM  Edit
DECLTM On
DECSCFDM On
DECTEM Immediate
DECEKEM Immediate
DECPFF On
DECPEX Full screen

Sequence

ESC[1 h
ESC[(2h
ESC[4 h
ESC[6 h
ESC{12h
ESC{16h
ESC[20h
ESC[?1h
N/A
ESC[?3h
ESC[?4 h
ESC[?5 h
ESC[(?6 h
ESC[?7h
ESC[?8h
ESC[?10h
ESC{?11h ~
ESC[?13h

ESC[?14 h
ESC[?16 h
ESC[?18h
ESC[?19 h




Reset Mode
Name

Guarded area transfer
Keyboérd action
Insertion-replacement
Erasure

Send-receive
Transfer termination

Line feed/new line
Cursor key
ANSI/VT52
Column

Scrolling

Screen

Origin

Auto wrap

Auto repeat
Editing

:Line transmit
Space compression/
field delimiter
Transmit execution
Edit key execution
Print form feed
Print extent

Mnemonic

GATM
KAM
IRM
ERM
SRM
™

LMN
DECCKM
DECANM
DECCOLM
DECSCLM
DECSCNM
DECOM
DECAWM
DECARM
DECEDM
DECLTM
DECSCFDM

DECTEM
DECEKEM
DECPFF
DECPEX

Mode Sequence®

Unprotected ESC [ 1 |

Unlocked ESC[ 21
Replace ESC[4
Unprotected ESC [ 6 |
On ESC[121
Scrolling ESC[16
region

Line feed ESC[20
Cursor ESC[? 11
V152 ESC[?21
80 column ESC[?31
Jump ESC[?4 1
Normal ESC{?5i
Absolute ESC[?6 ]
Off ESC[? 71
off ESC[? 8]
Interactive ESC[?10
off ESC[? 11
off ESC[{?13
Deferred ESC[?14
Deferred ESC[?16
off ESC[?18
Scrolling ESC[?19
Region

* The last character of each sequence is lowercase L (154).

Cursor Key Codes Generated

Cursor Key
(Arrow)

Up
Down
Right
Left

ANSI Characters Generated

Reset
(Cursor)

ESC[ A
ESC[ B
ESC[C
ESC[ D

Keypad Character Selection

Name

Alternate
Numeric

Mnemonic

DECKPAM
DECKPNM

Set
(Application)

ESCO A
ESCOB
ESCOC
ESCOD

Sequence

ESC=
ESC >

Keypad Codes Generated

\"21:7 V152 ANSI ANSI
Numeric Alternate N ic Al
Keypad Keypad Keypad Keypad
Key Mode Mode Mode Mode
0 (o} ESC? p (o] ESC O p
1 1 ESC? q 1 ESCOq
2 2 ESC?r 2 ESCOr
3 3 ESC?s 3 ESCOs
4 4 ESC?t 4 ESCOt
5 5 ESC?u 5 ESCOu
6 6 ESC?v 6 ESCO v
7 7 ESC? w 7 ESCOw
8 8 ESC ? x 8 ESC O x
9 9 ESC?y 9 ESCOy
— (minus) — (minus) ESC? m = (minus) ESCOm
, (comma) , (comma) ESC? I* , (comma) ESCOI*
. (period) . (period) ESC? n . (period) ESCOn
ENTER Same as ESC? M Same as ESCOM
RETURN RETURN
PFi ESC P ESC P ESCOP ESCOP
PF2 ESC Q ESC Q ESC 0 Q ESC O Q
PF3 ESC R ESC R ESCOR ESCOR
PF4 ESCS ESC S ESCO S ESCOS

* The last character of the sequence is lowercase L (154g).

Select Character Sets (SCS)
Character Set

United Kingdom (UK)
United States (USASCII)
Special characters

and line drawing set
Alternate character ROM
Alternate character ROM —
special characters

Name

Single Shift 2
Single Shift 3

GO Designator
ESC( A
ESC(B
ESC (O

ESC (1
ESC (2
Mnemonic

S§S2
SS3

G1 Designator
ESC) A
ESC) B
ESC) 0

ESC) 1
ESC) 2
Sequence

ESC N
ESC O




US/UK Character Set

o g O g ; ;
" o o ) \
8s o 1 o o ' 0 '
BITS coLumMn
—
84 83 52 81 [ROW| o 1 2 7
0 % o %
o ooofo |NUL|o 6| sp HIERE HiE
0 0 “° H
T 7 or 1 i
oo | HE A wla % HIK
. n a o )
7 3 KO 3 0 o
b o1 o)z 2 1 w| ® | wl *
2 2 < ) 6
3 5 o = o
b0 i|a HE I ol S |'s HIE
3 13 a 83
0 n ob m
0 ' 0o 0|4 4 20 L3 T L1 t
. " “ P
0 ® ot o
0 10 1|5 ENQ 5 2 0 v L3 u
s s “ “
0 = oo )
0 11 0|6 6 2 ki v L) v
. i - =
7 A o1 5
o v v [ 7 'El' ? 2 n w e w
4 B o 5
m % m %0
Tt 0008 8s 1) CAN N ( n x L3 x
H Iy “ s
m 5 o0 T
voor|e | TN »| ! Wl Y ' ol ¥
N 9 19 “9 9 89
m E1E o 3 ]
Vool LF [ |SUBIZ Wl Z % | 2
s b “ “ o
m = 0F ] S
Lo | VT |ESCl L+ ol U 1'% ol {
v . H H ﬂ
m e 0 ) %
' 0 02 FF 12 Ed . % \ 92 108 '
< ic ac 5 s
m % i % 5
NN 2 - R EIER
o 10 40 Ll 60|
n % Wl A= %
LN BRI N BT so 1 0 N 78 “
¢ e P se
0 5 0 ]
s | S w| 7 | — |
v it v o

“NOTE DEPENDS ON THE CHARACTER SET SELECTED, US s

KEY

3 | ocTaL
ascin cwanacren| ESC
27 | oecmar
18 | nex

vk

Special Characters and Line Drawing Set

o g O s 5 T T I )
% o 0 il 1 o 0 1 1
™ ) ! 3 . o \ o \
BITS [ corum
84 63 62 81 fROW | [J 1 2 3 4 s
0 w 0] ]
b o 0ofo [NUL] o w|sP|n| o (Gl @ |WlP B¢
0 10 20 x 40 50
N v Bl 0] O] 01 120
B HEEB R EEBEREE
1 1 21 N A 1
7 AW w7 o7 53
b0 v o2 2 s ul 2 |w| B[R ]
2 12 n n 2
E) D Exl a3 6 103 )
o 01 1] 3 ugs " * » 3 s c 6 s ) 'I
3 3 2 n L) 53
“. 3 “ 64 104 124
o 1004 ‘ w| 8 (%[ 4 fn| Ofal T [W]
4 " 2 M “ 54
5 £ ) [} 108 128
o101 |5 |ENQI HEREERHERHERE R
5 15 2 35 %
0 £l ) [2) " )
0 1 v ofe 6 2 L] 8 e “ F ) v L3
[ ALY k.3 » - %
7 2 O 0 o w7
o v 1|0 | BEL]S ) ol T || O |5 WSl ¢
) v » 3 . b
0 ) ) 0 10 10
vooals|BS|Y|CANIR] ¢ T%] 8 [ W] x [B] ¥
8 8 k] 8 a8 58
m 5 o i T ]
Voo |e| WYY HAREEEEFIIREEIR KA
9 9 n n - 59
mn w % o] T 17 0 ] ]
1o o0 LF 10 su. £ “ 58 " " z 90
A b P ;. “
m B ] B 3|
Lo [n | VT |ESCHD HERE RN
) i » B ®
. m ] 0 0 W
v ioofu| FFIR al o |al < el t %] N
c 1C 2¢ ac 4
15 ®| % 7% s,
o || CR IS » ol = Ja| M| 1]
9 0 20 30 0
16 £ % i el A
e | SO | c|a] > |&] N
€ e 2 3
W ] 5 7
v fs] S AR o
v ¢ P :v
T Jocra
ASCH CHARACTER
m 127 fDECIMAL
18 | MEX




Character Attributes

Name "

Selact Graphic

Rendition (no attributes)

Select Graphic

Rendition (no attributes)

Select Graphic

Rendition (select bold attribute)
Select Graphic _
Rendition (select underline

attribute)
Select Graphic

Rendition (select blink attribute)

Select:Graphic
Rendition (select reverse video
attribute)

séfoliing Region

Name

Set top and bottom margins
Cursor Movement Commands
N.';\.

Cursor up

Cursor down

Cursor forward (right)

Cursor backward (left)

Cursor position

Cursor position (home)
Horizontal and vertical position
Horizontal and vertical position
(home)

Index

Reverse index

Next line

Save cursor (and attributes)
Restore cursor (and attributes)

m Seq
SGR ESC[m

SGR ESC[Om
SGR ESC[1m
SGR ESC[4 m
SCR ESC[5 m
SGR ESC[7m
Mnemonic Sequence
DECSTBM ESC[Pt; Pbr
Mnemonic Sequence
Cuu ESC[PnA
CcuD ESC[PnB
CUF ESC[PnC
cus ESC[Pn D
CcupP ESC[PI; PcH
cup ESC[H

HVP ESC[PI; Pcf
HVP ESC[f

IND ESCD

Ri ESC M

NEL ESC E

DECSC ESC 7

DECRC ESC8

10

Tab Stops
Name

Horizontal tab set (at current
column)

Tabulation clear (at current
column)

Tabulation clear (at current
column)

Tabulation clear (all tabs)

Line Attributos
Name

Double-height top half

Doubie-neight bottom haif
Single-width single-height
Double-width single-height

Erasing
Nams'

Erase in line (cursor to end

of line)

Erase in line (cursor to end

of line)

Erase in line (beginning of
line to cursor)

Erase in line (entire line
containing cursor)

Erase in display (cursor to end
of screen)

Erase in display (cursor to end.
of screen)

Erase in display (beginning

of screen to cursor)

Erase in display (entire screen)

Computer Editing Functions
Name
Delete character

Insert line
Delete line

Mnemonic Sequence
HTS » ESC H
TBC ESC[ g
T8C ESC[Og
TBC ESC[3 g
Mnemonic Sequence
DECDHL ESC # 3
DECDHL ESC # 4
DECSWL ESC#5
DECDWL ESC # 6
Mnemonic Sequence
EL ESC[ K
EL ESC[O0K
EL ESC[1K
EL ESC[2 K
ED ESC[J
E_D\ ESC[OJ
ED ~ ESC[1J
ED ESC[2J
DCH ESC[Pn P
IL ESC[PnL
DL ESC[ Pn M




Character Protection
Name

Protected field attributes
(no protection)

Protected field attributes
(bold protection)
Protected field attributes
(underline protection)
Protected field attributes
(blink protection)
Protected field attributes
(reverse video protection)
Protected field attributes
(all attributes off protection)

* The last character of each sequence is } (175)

Transmission Request
Name

Set transmit state
Transmission Enable
Name

Transmit

End of Block Character
Name

Transmit termination character
(function disabled)

Transmit termination character
(Form Feed, FF)

Transmit termination character
(End of Text, ETX)

Transmit termination character
. (End of Transmission, EOT)
Transmit termination character
(Carriage Return, CR)

Transmit termination character
(Device Control 3, DC3)

M Seq *
DECPRO ESC[O}
DECPRO ESC[ 1}
DECPRO ESC[ 4}
DECPRO ESC([5)
DECPRO ESC[7)}
DECPRO ESC[254)
Mnemonic Sequence
STS ESC S
Mnemonic Sequence
DECXMIT ESC5
M . .
DECTTC ESC[ O]
DECTTC ESC[ 1]
DECTTC ESC[ 2]
DECTTC ESC[ 3|
DECTTC ESC|[ 4]
DECTTC ESC[ 5]
(174)

* The last character of each sequence is|

1

12

Print Commands

Name Mnemonic
Media copy (enter auto print) MC
Media copy (exit auto print) mC
Media copy (enter printer mC
controller)
Media copy (exit printer mC
controller)
Media copy (print screen) MC
Media copy (print screen) - MC
Media copy (print cursor line) MC
Reports
Name Mnemonic
Device status report DSR
(request status of VT131)
Response:

Terminal OK DSR

Terminal not OK DSR
Device status report DSR
(request status of printer)
Response:

Printer ready DSR

Printer not ready DSR

No printer DSR
Device status report (report DSR
cursor position)
Cursor position report CPR
Device attributes (what are you) DA
Device attributes (what are you) DA
Identify terminal (what are you) DECID
NOTE: ESC Z is not recommended. »
Device attributes

Response: VT131 DA
Reset
Name Mnemonic
Reset to initial state RIS

Sequence
ESC[?5 i
ESC[?4 i
ESC[5i
ESC[4i
ESC[i

ESC[Oi
ESC[?1 i

Sequence

ESC[5 n

ESC[On
ESC[3n

ESC[?15 n

ESC(?10n
ESC[?11 n
ESC[?13 n
ESC[6 n
ESC[ P1; PcR
ESC[ c

ESC[Oc
ESC Z

ESC[?7 ¢

Sequence

ESC ¢




Tests and Adjustments
Name

Screen alignment display
(fill screen with “Es”)

Invoke confidence test
(power-up test)

Invoke confidence test
(data loopback test;
requires test connector)

Invoke confidence test
(EIA modem control test;
requires iest connector)

Invoke confidence test
(repeat power-up test
continuously until failure
or power-off)

Invoke confidence test
(repeat data loopback test
continuously until failure
or power-off; requires
test connector)

Invoke confidence test
(repeat EIA test
continuously until failure
or power-off; requires
test connector)

Invoke confidence test
(printer port data loopback

test; requires test connector)

“Invoke confidence test
(repeat printer port data

loopback test continuously until

failure or power-off; requires
test connector)

Mnemonic

DECALN

DECTST

DECTST

DECTST

DECTST

DECTST

DECTST

DECTST

DECTST

Sequence

ESC # 8
ESC[2:1y

ESC[2:2y
ESC[2:4y

ESC[2:9y

ESC[2:10y

ESC[2:12y

ESC[2; 16y

-
ESC[2:24y

14

VT52 COMPATIBLE MODE
Mode . Sequence -
Enter ANSI mode ESC <

Keypad Character Selection

Name Sequence
Enter alternate keypad mode ESC ="'
Exit alternate keypad mode ESC >

(numeric keypad mode)

NOTE: VT52 alternate keypad and numeric keypad mode different
than ANSI.

Character Sets

Name Sequence
Special graphics character set ESC F*
Select US/UK character set - ESCG

(as determined by the US/UK
character SET-UP feature)

Cursor Position

Name Sequence
Cursor upt ' ESC A
Cursor downt ESC B
Cursor rightt ESC C

Cursor leftt ESC D
Cursor to home ESC H

Direct cursor address ESC Y Pl Pct
Reverse line feed ESC 1§

* Same as special characters and line drawing set in ANSI mode.

t Same when sent from the terminal. ’

$ Line and column numbers for direct cursor address are single
character codes whose values are the desired number plus (37g).
Line and column numbers start at one.

§ The last character of the sequence is an uppercase i (111g).




Erasing

Name Sequence
Erase to end of line ESC K
Erase to end of screen ESCJ

Print Commands

Name Sequence
Enter auto print mode ESC ~
Exit auto print mode ESC -
Enter printer controller mode ESC W
Exit printer controller mode ESC X
Print screen ESC]
Print cursor line ESC V
Reports

Name Sequence
Identify (what are you) ESC Z
Response: VT131 ESC/ Z

1st Edition, August 1981

Copyright © 1981 by Digital Equipment Corporation.
All Rights Reserved.

Printed in U.S.A.







APPENDIX E
CONTROL FUNCTIONS (SEQUENCE FORMATS)

GENERAL

This appendix describes the ANSI code extension techniques as
defined in standards X3.41-1974 and X3.64-1979. There are many
special cases and details in the specifications that are not
covered here.

CONTROL FUNCTIONS

The ANSI standards define types of characters that are used for
specific purposes. The type of character is determined by the
character's positions in the ASCII chart. The characters of the
chart are divided into two general categories: displayable
characters (columns 2 through 7 of the ASCII chart) and control
"characters (columns @ and 1 of the ASCII chart). This chart and
the ANSI system can work for either a 7-bit or an 8-bit character
environment. The VT131l uses only 7-bit characters.

NOTE: The ASCII 7-bit chart corresponds to International Standards
Organization (ISO) standard 646 and International Telegraph and-
Telephone Consultive Committee (CCITT) alphabet #5.

All control characters and groups of characters (sequences) not
intended for display on the screen are part of the system called
control functions. Not all control functions perform an action in
every ANSI device, but each device can recognize all control
functions and discard any that do not apply to it. Therefore, each
device performs a subset of the ANSI functions.

Because different devices use different subsets, compliance with
ANSI does not mean compatibility between devices. Compliance only
means that a particular function, if defined in the ANSI standard,
is invoked by the same control function in all devices. If an ANSI
device does not perform an action that has a control function
defined in the ANSI standard, it cannot use that control function
for any other purpose.

ESCAPE AND CONTROL SEQUENCES

Escape and control sequences are used to provide more controls
than provided by the control characters of the ASCII 7-bit chart.
These sequences are multiple character control functions which are
not displayed but are used to control the displaying, processing,
transmission of characters. At the end of the multiple character



control ssequence or during an error condition, the terminal
continues to display received characters. (The error conditions
are defined in Chapter 4).

Escape Sequences
The format for an escape sequence is:

ESC I....I F

#33 240-057 g608-176

Escape Intermediate Final

Sequence Characters Character

Introducer (@ or more (1 character)
characters)

Escape Sequence Introducer - The escape sequence introducer is the
ESC character (octal #33) as defined by ANSI X3.4-1977. After the
ESC character is received, all characters received in the proper
range are not displayed but stored to be used as control
functions. :

Intermediate Characters - If the characters received after the ESC
character are in the octal range of @40-057 (column 2 of the ASCII
chart), they are "intermediate characters". These characters are
stored as part of the control function.

Final Characters - If the character received after the ESC
character is in the octal range of @60-176 (columns 3-7 of the
ASCII chart), it is a "final character". The final character
indicates the end of the control function. The intermediate and
final characters together define the function of the sequence. The
terminal then performs the action specified by the control
function and continues to display received characters. ANSI
standard control functions have a final character in the octal
range of 100-176 (columns 4-7 of the ASCII chart). Private
sequences have a final character in the octal range of 060-877
(column 3 of the ASCII chart).

Example
Action: Designate ASCII character set as G@
Sequence:

ESC ( B
@33 @50 102

| | = Final Character
| e Intermediate Character
————————————————— Escape Sequence Introducer



Control Sequence Format
The format of a control sequence is:

CSI P.....P I.l'..I F
233 133 260-077 B49-957 100-176
Control Parameter Intermediate Final Character
Sequence Characters Characters (1 character)
Introducer (0 or more (0 or more

characters) characters)
Control Sequence Introducer - The control sequence introducter

(CSI) is the ESC (octal #33) and [ (octal 133) characters as
defined by ANSI X3.41-1977. These characters are used to gain
8-bit control functions using 7-bit characters. The VT131 terminal
supports only 7-bit characters. After the CSI characters are
received, all characters received in the proper range are not
displayed but stored to be used as control functions.

Parameter Characters - If the characters received after the CSI
character are in the octal range of 06@-877 (column 3 of the ASCII
chart), the characters are "parameter characters". The parameter
characters modify the action or interpretation of the control
function. The parameters characters are interpreted as private
when the < = > ? characters (octal 074--¢77) are transmitted at
the begining of the parameter string. (The : character (octal ©872)
is reserved.) This means that a control sequence can be specified
by ANSI but the parameter function can have a private
interpretation.

The terminal uses two types of parameter characters, numeric
parameters and selective parameters. A numeric parameter is a
parameter that represents a decimal number, designated by Pn. The
decimal characters have a range of @ (octal, @60) to 9 (octal
#71) . A selective parameter is a parameter selected from a list of
specified parameters, designated by Ps.

If more than one parameter is transmitted in the control sequence,
the parameters are separated by a delimiter character, the ;
character (octal 973).

Intermediate Characters - If the characters received after the CSI
character are in the octal range of 940-057 (column 2 of the ASCII
chart), they are "intermediate characters". These characters are
stored as part of the control function.

NOTE: The VT131 terminal does not use intermediate characters in
control functions.

Final Characters - If the character received after the CSI
character is in the octal range of 100-176 (columns 4-7 of the
ASCII chart), it 1is a "final character". The final character
indicates the end of the control function. The intermediate and
final characters together define the function of the sequence. The
VT131 then performs the action specified by the control function

E-3



and continues to display received characters. ANSI standard
control functions are assigned a final character in the octal
range of 100-157 (columns 4-6 of the ASCII chart). Private
sequences have a final character in the octal range of 160-176
(column 7 of the ASCII chart). :

Example
Action: Clear all horizontal tabs
Sequence:

BSC [ 3 g

@33 133 963 147

| I I ,

———————— | = Final Character
| e Parameter Character
--------------- Control Sequence Introducer

Examples
These examples show the use of multiple functions selected in one
sequence, private parameters and private sequences:

ESC [ ? 4 h Set Smooth Scroll mode (? = ANSI private
@33 133 077 064 150 ’ parameter)

ESC [ 2 ; 1 Yy Invoke Self test (y = ANSI private
B33 133 062 973 061 171 sequence)



APPENDIX F
VT131/VT109 DIFFERENCES

GENERAL

This appendix describes the differences between the VT131 and
VT100 video terminals.

'DIFFERENCES
The VT131 terminal is a bounded video terminal with no expansion
or upgrade capabilities. Therefore, the VT131 terminal differs

from the VT100 because it does not support the following VT100
features:

~

No video input connector is provided.

No graphics connector is provided. (This was an internal
connector of the VT100.)

The EIA connector pin 23 is not connected to\pins 11 and
19 as on the VT104. o

The STP options and report parameters (DECREPTPARM) is
not provided.

When using fill characters to prevent input buffer
overflows, the number of fill characters needed by the
VT131 are different than the VT100 terminal.

- The interlace feature is not provided in the VT131
terminal.
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GLOSSARY OF ANSI DEFINITIONS AND NOTATION

Active position -- The character position on the visual display
that is to display the graphic symbol representing the next
graphic character.

ANSI mode -- A VT102 mode 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 symbol.

Control -- A control character, an escape sequence, or a control
sequence, that performs a control function.

Control character -- A character whose occurrence in a particular
context initiates, modifies, or stops a control function.

Control function -- An action that affects the recording,
processing, transmission, or interpretation of data.

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

Control sequence introducer (CSI) -- An escape sequence that
provides supplementary controls and that is itself a prefix
affecting the interpretation of a limited number of contiguous
characters.

Control string -- A string of characters that is used to perform a
control function and that is delimited by an openlng and closing
delimiter control.

Cursor -- A visual representation of the active position which is
either a blinking reverse-video or blinking underline.

Cursor control -- A function that moves the active position.

Default -- A function-dependent value that is assumed when no
explicit value, or a value of @, is specified.

Display -- The current active area of the screen, that is, the
area inside the scrolling region, or the entire screen, depending
on the origin mode.

Escape character (ESC) -- A control character that provides
supplementary characters (code extension) and that is itself a
prefix affecting the interpretation of a limited number of
contiguous characters.

Escape sequence -- A sequence of characters that is used for



control purposes to perform a control function and whose first
character is the escape (ESC) control character.

Final character -- A character whose bit combination terminates an
escape or control sequence designated by F.

Graphic character -- A character, other than a control character,
that has a visual representation normally handwritten, printed, or
displayed.

Home -- The character position at the origin. [See origin mode
(DECOM) ] . '
Intermediate character -- A character whose bit combination

precedes a final character in an escape or control sequence.

Numeric parameter -- A string of bit combinations that represents
a number, designated by Pn or Ps.

Parameter -- (1) A string of one or more characters that represent
a single value: (2) The value so represented.
Parameter string -- A string of characters that represent one or

more parameter values.

Selective parameter -- A string of bit combinations that selects a
subfunction from a specified list of subfunctions, designated by
Ps. In general, a control sequence with more than one selective
parameter causes the same effect as several control sequences,
each with one selective parameter. For example, CSI Psa; Psb; Psc
F is identical to CSI Psa F CSI Psb F CSI Psc F.

VT52 mode -- A VT102 mode in which it recognizes and responds only
to escape sequences which DEC VT52 type terminals use.









