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PREFACE

This manual contains information needed by a service engineer or technician to install, operate, test, and
repair the VT180 to the field replaceable unit level. Included are explanations of the features, options,
capabilities, and technical characteristics of the VT180 as well as general reference data. The information
is presented in seven chapters and three appendices.

Chapter 1 of this manual contains VT180 specifications and documentation ordering information.

Chapter 2 provides basic operator information, including use of the keyboard, use of set-up modes for
setting or changing terminal characteristics, and simple troubleshooting using the audio and visual
indicators.

Chapter 3 provides the installation, start-up, and system checkout procedures as well as interface
information.

Chapter 4 provides guidance for using the CP/M® operating system.
Chapter 5 describes the procedure for setting the transmission characteristics of the serial ports.

Chapter 6 contains a technical description of the basic VT100 and the VT18X personal computing
option.

Chapter 7 provides information needed to service the VT180. This includes module configuration,
testing, troubleshooting, adjustments, and removal and installation of module and mechanical
assemblies.

Appendix A contains programming information for the VT180 series, including interface timing con-
siderations and descriptions of control functions the VT180 responds to, both in ANSI mode and
Digital VT52-compatible mode.

Appendix B provides a recommended spares list.

Appendix C contains a glossary of terms, acronyms, and abbreviations used in this manual.

In the examples of dialog between the operator and the computer, the dialog the operator types is
underlined.

CP/M® is a registered trademark of Digital Research Inc.
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CHAPTER 1
INTRODUCTION AND SPECIFICATIONS

1.1 GENERAL DESCRIPTION

The VT180 series of video terminals is a group of personal office computers designed to function in two,
quickly accessible operational modes. -

1. In computer mode the VT180 operates like a personal computer.

2. In terminal mode the VT180 emulates a VI'100 video terminal and can be used as a remote
terminal to an external host computer.

The VT180 has the software functionality and features of a VT 100 when 1t 1s used in terminal mode. If the
VT180 is used in computer mode, it will run CP/M prepackaged application programs. It will also offer the
user a choice of several programming languages for the development of unique programs.

The VT180 provides local mass memory storage through a dual disk drive. Two more disk drives may be
added as an option if more mass storage capacity is needed.

Information and control signals are routed between the VT 180, the host computer, and a variety of exter-
nal devices by four external input/output ports (multipin connectors). The four external ports are:

1. The disk drive port

2. The communications port

3.  The printer port

4. The general purpose serial port.

The disk drive port is dedicated to communications between the VT 180 processor and the disk drives. The
other three ports permit the VT180 processor, when running the proper application programs, to communi-
cate with the host computer and external devices. Among these devices are printers, acoustic couplers,
modems, paper tape readers and punches, magnetic cassette and cartridge drives, X-Y plotters, and labora-
tory instruments.

A fifth port, the console port, is an internal port that permits the VT180 processor to communicate with
the terminal keyboard and video screen. This is the port through which CP/M normally routes the system
dialog.

1.2 PHYSICAL DESCRIPTION

The VT 180 personal office computer consists of three basic units: the VT 180 terminal, a detachable key-
board, and a dual disk drive. Figure 1-1 shows these basic units.
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Figure 1-1 The VT180 Personal Office Computer

The VT180 terminal contains the following basic subunits and optional subunits.
1.  Basic subunits

CRT video monitor

Power supply

Backplane, wire frame, and radio frequency (RF) shield
Terminal controller module

CP/M processor module (VT18X control module)
VT180 paddle board

2. Optional subunits

Advanced video option (AVO)
® Additional dual disk drive
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The keyboard is a replaceable unit of the VT180. It is connected to the rear of the terminal cabinet by an
attached, three-conductor power and signal cable. The main keyboard contains a key arrangement similar
to an ordinary typewriter. In addition to the standard typewriter keys, there are special function keys that
permit the user to generate escape sequences, control sequences, and cursor control commands. The main
keyboard also contains seven LED indicators, which show the current terminal status. A keypad placed
next to the main keyboard contains a second set of numeric keys and special function keys. The numeric
keys duplicate the numeric keys on the main keyboard and are useful for certain number-handling pro-

grams. A small speaker mounted inside the keyboard case provides audio feedback and attention signals
(keyclicks and bells) for the user.

The two disk drives of the basic VT180 are installed in a mounting box that contains the power supply for
the drives. The power switch for the drives is located on top of the mounting box. Input/output control and
data signals appear on two EIA connectors located on the rear of the mounting box. One connector is used
to connect the disk drives to the rear of the VT180 terminal. The second connector is used when the system
1s expanded with an additional disk drive unit.

1.3 VTI180 SPECIFICATIONS

1.3.1 System Physical Dimensions

One or two RX180 disk drives may be installed on the top of the monitor or next to either side of the
monitor. The overall dimensions of the various system configurations are listed in Table 1-1.

Table 1-1 System Configuration Dimensions

Configuration Width Height Depth

One RX180 on the top 45.72 cm 47.62 cm 57.78 cm
of the monitor (18.00 in) (18.75 in) (22.75 1n)
Two RX180s on the top 45.72 cm 58.42 cm 57.78 ¢cm
of the monitor (18.00 1n) (23.00 in) (22.75 1n)
One or two RX180s on the 79.37 cm 36.83 cm 57.78 cm
side of the monitor (31.25 1n) (14.50 in) (22.75 1n)

1.3.2 Unit Physical Dimensions

Table 1-2 lists the dimensions and weight of each component of the VT180.
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Table 1-2 Physical Specifications of Components

Minimum
Table
Compeonent Height Width Depth Weight Depth
Monitor 36.83 cm 45.72 cm 36.20 cm 13.6 kg NA*
(14.5 in) (18 in) (14.25 in) (30 1b)
Keyboard 8.89 cm 45.72 cm 20.32 cm 2.0 kg 51.4 cm
(3.51n) (18 in) (8 in) (4.5 Ib) (20.25 1n)
Dual Disk Drive 10.79 cm 33.49cm 30.32cm 7.3 kg NA*
RX180 (4.25 in) (13.191n) (11.94 in) (16 1b)
*NA = Not applicable
1.3.3 Environmental Specifications
Operating Specifications
Temperature 10° C (50° F) fo 40° C (104° F)
Relative hummdity 10% to 90%
Maximum wet bulb 28° C (82° F)
Minimum dew point 2° C (36° F)
Altitude 2.4 km (8,000 ft)
Nonoperating Specifications
Temperature —40° C (—40° F) to 66° C (150.8° F)
Relative humidity 0% to 95%
Altitude 9.1 km (30,000 ft)
1.3.4 Electrical Specifications
Line voltage 95 Vrms to 128 Vrms
(Single-phase, two-wire) 187 Vrms to 268 Vrms
(Switch-selectable)
Line frequency 50 Hz operation = 49-51 Hz
60 Hz operation = 59-61 Hz
Current 3.0 Arms maximum at 115 Vrms
1.5 Arms maximum at 230 Vrms
1.4 VIDEO DISPLAY CHARACTERISTICS
CRT 30 cm (12 inch diagonal measure, P4 phosphor)
Format 24 lines of 80 characters or 14 lines of 132 characters

(selectable)



Character

Character size

80-column mode
132-column mode

Active display size

Character set

Cursor type

1.5 KEYBOARD

General

Key layout

Numeric keypad

Visual indicators

1.6 AUDIBLE SIGNALS
Keyclick
Bell

Multiple bell

7 dot by 9 dot matrix with descenders

3.35 mm by 2.0 mm (0.132 in by 0.078 in)
3.35 mm by 1.3 mm (0.132 in by 0.051 in)

203 mm by 127 mm (8 in by 5 in)

96-character ASCII subset (upper- and lowercase,
numbers, and punctuation)

Keyboard-selectable, blinking block character or blink-
ing underline

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

65-key arrangement and sculpturing similar to a stan-
dard typewriter; with 18-key numeric keypad

18-key with period, comma, minus, enter, and four
general purpose function keys

Seven LEDs; three are dedicated — ON-LINE,
LOCAL, and KBD LOCKED: four are
user-programmable

Sound simulates a typewriter

Sounds upon receipt of BEL code; sounds eight charac-
ters from the right margin (keyboard-selectable)

Sounds upon detection of an error in set-up save or
recall operation

1.7 COMMUNICATION CHARACTERISTICS

Type
Speeds (Baud rate)

Code

Character format

Character size

EIA RS232

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

ASCII

Asynchronous

Seven or eight bits; keyboard-selectable (If 8-bit char-
acters are selected, the eighth bit is always space.)
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Parity Even, odd, or none (keyboard-selectable)

Synchronization Keyboard-selectable via automatic generation of XON
and XOFF control codes

1.8 DISK DRIVE CHARACTERISTICS

Performance
Rotational speed - 300 r/min nominal
Access time |
Track to Track Average 25 ms maximum
Average 335 ms maximum
Settling time 20 ms maximum
Track density 48 tracks/in (TPI)
Number of tracks 40
Recording density 2768 bits/in (BPI)
Transfer rate 125K bytes/s
Latency (average) 100 ms
Sectoring Soft
Head load time | 50 ms maximum

Storage capacity (bytes MFM)

Unformatted (per disk) 250,000
Formatted 184,320
(nine records/track)
Per track 4,608
Per sector 512

Error Rates (with SHUGART SA 104 media or equivalent)

Soft read errors 1 per 107 bits read

Hard read errors 1 per 1012 bits read

Seek errors ] per 106 seeks
Media Type

Industry standard flexible 133.4 mm (5.25 in)

disk oxide on 0.08 mm square jacket

(0.003 in) Mylar™

Mylar™ is a trademark of DuPont de Nemours & Company, Inc.
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1.9 RELATED DOCUMENTATION

1.9.1 Digital Hardware and Software Documentation

The following is a list of Digital hardware and software documentation containing information of possible
interest to users of the VT180 personal office computer.

Title Document Number
VT180 Series Pocket Service Guide EK-VT18X-PS
VTI180 User’s Guide | AA-M044A-TV
VT18X Unpacking Guide | EK-VTI8X-PG
VTI18X Upgrade and System Test Guide ED-VT18X-IN
CP/M Reference Manual AA-MOS4A-TV
Pocket Reference Card EK-VT18X-RC

These documents can be ordered from:

Digital Equipment Corporation
Accessories and Supplies Group
P.O. Box CS2008

Nashua, New Hampshire 03061

1.9.2 Other Documentation

Title Order From
Intel 8080 Microcomputer Systems Intel Corporation
User’s Manual 3065 Bowers Avenue

Santa Clara, California 95051
Zilog Z80 Technical Manual Zilog, Inc.

10340 Bubb Road

Cupertino, California 95014
EIA Specifications Electronic Industry Association
RS-232-C and RS-170 EIA Engineering Department

2001 Eye Street, N.W.
Washington, D.C. 20006

ANSI Standards Sales Department
X3.41-1974, X3.64-1977, American National Standards Institute
3.4-1977 1430 Broadway

New York, N.Y. 10018



CHAPTER 2
OPERATING INFORMATION

/

2.1 INTRODUCTION
This chapter contains a general overview of how the VT180 operates and describes the VT180’s controls

and indicators. The basic terminal set-up and operating procedures are also described. Detailed operating
information may depend on the computer software.

2.2 TERMINAL OPERATION

The VT180 terminal operates in either personal computer mode, on-line terminal mode, off-line (local)
mode, or set-up mode. This section provides an overview of the four terminal modes.

The VT180 terminal is on-line when the ON-LINE indicator on the keyboard is on. While on-line, the
VT180 can transmit and receive character codes from either the VT18X control module if in computer
mode or the host computer if in terminal mode. Keyboard entries are placed in a keyboard character buffer
until transmitted to either the VT 18X control module or the host computer. Character codes received from
the VT18X control module or host computer are placed in an input character buffer until processed. When
processed, the received characters are taken from the buffer and displayed on the screen. Figure 2-1 is a
general block diagram showing the transmitted and received data path between the keyboard, the VT18X
control module or host computer, and the screen while the VT180 terminal is on-line. The solid lines show
the data path with the VT180 terminal on-line and operating in personal computer mode.

When the LOCAL indicator is on, the VT 180 terminal is off-line. While off-line, the terminal cannot trans-
mit or receive character codes. The terminal is considered disconnected from the VT18X control module
and the host computer. Therefore, character codes transmitted to the terminal while it is off-line are lost,
although keyboard entries are displayed on the screen. Figure 2-2 is a general block diagram showing the
data path between the keyboard and the screen while the VT180 terminal is off-line.

2.3 CONTROLS AND INDICATORS

The VT180 has many controls and indicators. They can be arranged in four groups: terminal monitor and
disk drive power controls, keyboard controls, keyboard indicators, and audible indicators.
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Figure 2-1 VTI130 On-Line General Block Diagram
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Figure 2-2 VT180 Off-Line General Block Diagram
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2.3.1 Terminal Monitor and Disk Drive Power Controls

The terminal monitor and disk drives each have a power switch and a voltage selector switch. The power
switch controls the application of ac input power, and the voltage selector switch selects the correct ac
voltage range. Figure 2-3 shows the location of these switches. The ac voltage ranges are specified in
Paragraph 1.3.4. Note that the voltage selector switch does not select the ac line frequency of the terminal.
The ac line frequency is selected by the SET-UP B power feature. (See Paragraph 2.6.5.5.)

POWER
FUSE INPUT RX180
CONNECTOR DISK
VOLTAGE DRIVE
SELECTOR
SWITCH POWER SWITCH

POWER
OUTPUT
CONNECTOR

vT180
TERMINAL
MONITOR

.....
: - afige "
l-:" l"“.

TERMINAL
\ / POWER
SWITCH
MAIN FUSE A POWER
w» INPUT
VOLTAGE /Ny CONNECTOR
SELECTOR N7/ R
SWITCH

LINE CORD LINE CORD

MR-7533

Figure 2-3 VT180 Power Controls

When selecting the voltage range, the fuse on both the terminal monitor and disk drive must have the
proper rating for the selected voltage.

CAUTION
'Failure to set the voltage selector switches correctly
and use the correct fuse may damage the units.

The ac power is routed to the terminal monitor through the disk drive power switch. Therefore, to apply
power to the terminal monitor, both the disk drive power switch and the terminal monitor power switch

must be on.
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Application of power to the monitor should light either the keyboard ON-LINE or LOCAL indicator.
Refer to Paragraph 2.4 for more information about the keyboard indicators.

Turning the ac power off may cause the present set-up features to change. Refer to Paragraph 2.6.4 for
more information about the effects of the power switch on set-up feature selections.

2.3.2 Keyboard Controls

The VT180 terminal keyboard has a main keyboard and an auxiliary keypad. The main keyboard contains
standard typewriter keys that are arranged and that operate hike a typical typewriter. There are also a
number of additional keys that are used for VT180 functions. The auxiliary keypad is arranged for rapid
entry of numerical data or function characters. Figure 2-4 shows the main keyboard and auxiliary keypad
key arrangement.

MAIN KEYBOARD AUXILIARY KEYPAD

e n el EE N EERRE
ABHHSEHEHEHAHEHEEDES
e Lol e e Lo Do el B ] |
= sl Bl G- ]
= ERAIOOOODOHENEL R KRR
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Figure 2-4 VT180 Terminal Keyboard

Some keys on the keyboard immediately generate one or more character codes when pressed. Other keys,
such as CTRL, SHIFT, and CAPS LOCK, do not generate character codes but modify the character codes
generated by other keys. If two character code keys are pressed at the same time, the character codes are
generated immediately. The terminal does not wait for the keys to lift, but generates the character codes as
soon as possible. If three character code keys are pressed at the same time, the character codes of the two
keys pressed first are generated immediately. The character code of the third key is generated after the
first key lifts.

The keys are divided into four groups. They are the standard keys, function keys, set-up keys, and auxihiary
keypad keys.

2.3.2.1 Standard Keys — The shaded keys shown in Figure 2-4, with the exception of CAPS LOCK and
RETURN, identify the keys that are labeled as standard typewriter keys. Pressing any letter or number
key causes the corresponding character to appear on the monitor.

SHIFT and CAPS LOCK modify the character codes generated by standard keys and are described in the
following paragraphs. RETURN has a special meaning when the VT180 is operating in computer mode. It
is discussed in Paragraph 2.3.2.2.
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CAPS LOCK

CAPS LOCK is a two-position latching key. If it is latched in the down position, alphabetic keys generate
uppercase character codes regardless of SHIFT. If it is latched in the up position, alphabetic keys generate
lowercase character codes. Numeric and special symbol keys are not affected by CAPS LOCK. Similarly,
CAPS LOCK does not affect the function keys or auxiliary keypad keys.

SHIFT

When SHIFT is pressed, the standard keys on the main keyboard generate uppercase character codes.
SHIFT does not affect the function keys or auxiliary keypad keys. If a key does not have an uppercase
function, the SHIFT key is ignored.

2.3.2.2 Function Keys - Figure 2-5 identifies the function keys on the VT180 keyboard. These keys gen-
crate function character codes. The use of these character codes is defined by the computer software or
communication system. The following paragraphs provide a general description of each function key. *

- ﬁ&m_ﬁ‘f:“‘:?:ﬁtg Li‘?: MO“ j’“"f‘?‘"ﬁh neser n||=‘ F‘r
BHHSHHAEENINEHEEEREE
~Qolwfeflafr oo o e 0] o [edl=]el
EENRNODEGHONOOHAEEINENRD
BEDB_MLBJ_E_EDD_IDT ~ =

Figure 2-5 Function Keys
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NO SCROLL

NO SCROLL controls scrolling in the VT180 terminal. Scrolling is the upward or downward movement of
existing lines on the screen to allow new lines to be displayed. When this key is first pressed, scrolling stops.
When 1t 1s pressed again, scrolling continues.

NOTE
NO SCROLL operates only when the auto XON/
XOFF SET-UP B feature is on.

BREAK

BREAK transmits a break signal to the external host computer when the VT 180 is in terminal mode. The
computer response to the break signal depends on the computer and the software used. When SHIFT is in
the down position, BREAK generates a long break disconnect. The long break disconnect signal turns off
the data terminal ready signal to disconnect the host computer from the VT180. When CTRL is pressed,
BREAK transmits an answerback message to the host computer. If the VT180 is in computer mode,
BREAK has no visible effect when pressed before, during, or after a command to CP/M.

[l — (Cursor Control Keys)

These keys generate cursor control commands when the VT180 is in terminal mode. The cursor is an indi-
cator (an underline or block) that shows the line and column where the next character is displayed. The
cursor will move 1n the direction of the arrow each time the key is pressed.



When the VT180 is in computer mode, the cursor control keys interact with CP/M to generate special
cursor control codes used by such application programs as WordStar®. CP /M alone does not attach a
special meaning to these keys and will question any command they are imbedded 1n.

In set-up mode, the | and | keys increase or decrease display brightness. The — and — keys move the
cursor left and right.

ESC (Escape)
ESC generates the escape control character code. In terminal mode, the ESC key transmits a code that

normally has a special meaning to your system. In many applications, pressing this key tells the system to
consider the next keys pressed as a command.

If the VT180 is in computer mode, pressing ESC causes CP/M to echo
il

and nothing more happens. Any effort to mix ESC with normal CP/M commands will fail, with a question
mark displayed on the screen and a return to the CP/M prompt.

TAB
TAB generates the tab control character code.

CTRL (Control)

When CTRL is pressed, pressing another key generates a control character code. The control character
codes recognized by the host computer (in terminal mode) or CP/M (in computer mode) are described in
Appendix A.

BACKSPACE

Pressing the BACKSPACE key while the VT180 1s 1n terminal mode generates the backspace control
character. which moves the cursor one column to the left. If the cursor is at the left margin when
BACKSPACE is pressed, no further action occurs.

In computer mode, pressing BACKSPACE erases the character to the left of the cursor and moves the
cursor one column to the left. CP/M allows characters to be erased by repeated backspace operations until
the beginning of the line has been reached; it then ceases to respond to the operation of this key.

DELETE

DELETE generates a delete (DEL) control character code. In terminal mode, the deleted character may or
may not be erased from the screen, depending on computer software.

In computer mode, the character to the immediate left of the cursor is erased and then displayed a second
time. CP/M allows characters to be erased by repeated delete operations until the beginning of the line has
been reached: it then ceases to respond to the operation of this key.

RETURN

RETURN generates either a carriage return or the carriage return <CR> and line feed <LF> control
character codes. The characters generated are selected using the line feed/new line SET-UP B feature. The
RETURN key is used to terminate commands to the host computer in terminal mode or the VT18X con-
trol module in computer mode.

WordStar ® is a registered trademark of MicroPro, Inc.
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LINE FEED

LINE FEED generates a line feed <LF> control character code, which causes the cursor to move vertical-
ly to the next line in the current column position.

2.3.2.3 Set-Up Keys - Figure 2-6 identifies the keys used while operating in set-up mode. There are two
set-up feature displays: SET-UP A and SET-UP B. The following paragraphs describe the keys that are
used in set-up mode.

O

+

Bk X
SPALE

CLEAR ALL LINE/ SETUr TOGGLE TRANSMIT RECEWE BN1X2
CLEAR TAB TARS LOCAL ASS 10 SPEED SPEID COLUMNS RESEY

-
\

B

HH
SEN DO DRSO ORHEAE
=N OOONDODRHEYEIE
f |

Figure 2-6 Set-Up Keys
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NOTE ,
Read the set-up features and step-by-step feature

selection procedures described in Paragraph 2.6
before using the SET-UP keys.

SET-UP

SET-UP places the VT180 in set-up mode. The SET-UP key is used in conjunction with other keys to
examine or change terminal operating modes.

@
2 (Set/Clear Tab)

In SET-UP A, set/clear tab sets or clears individual horizontal tabs stops. This key does not function in
SET-UP B.

# L
3 (Clear All Tabs)
In SET-UP A, clear all tabs clears all horizontal tab stops. This key does not function in SET-UP B.

$

4 (On/Off Line)

In any set-up display, on/off-line switches the terminal between on-line and off-line. In on-line, the terminal
can transmit and receive character codes. In off-line, the terminal cannot transmit or receive character
codes, and keyboard entries are displayed on the screen.

%
5 (Set-Up A/B)
In any set-up display, set-up A/B switches the terminal between SET-UP A and SET-UP B.
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6 (Toggle 1/0)
In SET-UP B, toggle 1/0 changes the feature selected by the cursor. This key does not function in SET-UP
A.

&

7 (Transmit Speed)
In SET-UP B, transmit speed selects the transmit speed (baud rate) used by the communications port of

the VT180 terminal. This key does not function in SET-UP A.

*

8 (Receive Speed) | |
In SET-UP B, receive speed selects the receive speed (baud rate) used by the communications port of the
VT180 terminal. This key does not function in SET-UP A.

(
9 (80/132 Columns)

In SET-UP A, 80/132 columns selects the display line size. The size is either 80 or 132 columns per line.
This key does not function in SET-UP B.

)

0 (Reset) |

In either SET-UP A or B, reset starts the reset sequence. This sequence has the same result as turning the
power switch off and then on.

[l (Brightness)
In either SET-UP A or B, | (up arrow) increases and | (down arrow) decreases the brightness of the display.

— —  (Cursor Control Keys)
In either SET-UP A or B, — (left arrow) and — (right arrow) move the cursor left and right.

A

In SET-UP B, hold down the SHIFT key, press the A key, and then release both keys to enter the answer-
back message. When entering the answerback message all keyboard keys can be used.

R

In any set-up display, hold down the SHIFT key and press the R key to recall the set-up features stored in
the terminal’s permanent memory.

S

In any set-up display, hold down the SHIFT key and press the S key to store the set-up features in the
terminal’s permanent memory.

2.3.2.4 Auxiliary Keypad Keys — The auxiliary keypad can be used to generate either the same character
codes as the main keyboard or function characters. The computer selects the type of characters generated
by these keys.

When the auxiliary keypad generates the same codes as the main keyboard, the minus sign, comma, period,
and numeric keys of the auxiliary keypad correspond to the unshifted keys on the main keyboard. The
SHIFT keys on the main keyboard do not affect keypad characters.
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When the auxiliary keypad generates function character codes, the use of these character codes is defined
by the computer software. The program function keys (PF1 through PF4) on the auxiliary keypad always
generate control sequences. These keys are distinguished by the fact that they send three characters rather
than one each time they are pressed. Certain application programs may make use of these keys when the
VT180 1s operating in terminal mode. These keys are not used when the VT180 is in computer mode
because CP/M does not understand them and will issue an error message if they are imbedded in
commands.

The ENTER key duplicates the function of the RETURN key on the main keyboard.

2.4 VISUAL INDICATORS

The seven LEDs on the main keyboard are used to indicate internal VT180 terminal conditions, display
error codes during self-test, and display user-programmable information during normal operation. The key-
board indicators are shown in Figure 2-7, and their functions are described in the following paragraphs.
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Figure 2-7 Keyboard Indicators

2.4.1 ON-LINE
The ON-LINE indicator is lit when the terminal 1s on-line and can transmit and receive character codes.
The itllumination of either ON-LINE or LOCAL implicitly shows that the keyboard and disk drive is con-

nected and ac power is applied to the VT180.

24.2 LOCAL

The LOCAL indicator 1s lit when the terminal is off-line and cannot transmit or receive character codes
from either the internal computer or host computer. When the terminal is off-line, characters from the
keyboard are displayed on the screen.

2.4.3 KBD LOCKED

KBD LOCKED is lit when the keyboard is in the locked condition. The keyboard locked condition occurs
when the keyboard character buffer is full and cannot hold more characters from the keyboard. The key-
board character buffer holds character codes from the keyboard before they are transmitted to the compu-
ter. When KBD LOCKED is on, any character codes sent from the keyboard are lost. If the keyclick
SET-UP B feature i1s on, keyclicks are not generated when keys are pressed.

NOTE

The terminal can receive characters from the com-
puter during the keyboard locked condition.
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The keyboard locked condition ends when character codes in the keyboard character buffer are transmit-
ted to the computer. After the characters have been transmitted, the KBD LOCKED turns off and key-
clicks can be generated (if the keyclick SET-UP B feature is on).

The keyboard locked condition also ends after entering and exiting set-up. Entering and exiting set-up with
the KBD LOCKED on, however, erases the characters held in the keyboard buffer before they are trans-
mitted. Refer to Paragraph 2.6.1 for more information about entering and exiting set-up.

2.4.4 L1 through L4 Indicators

These indicators are contrefled by the computer and are defined by the computer software. During power-
up or reset, L1 through L4 indicate errors found as a result of running the ROM-based diagnostics.

2.5 AUDIBLE INDICATORS

The VT180 terminal uses two audible indicators: a keyclick and a bell tone. The following paragraphs
describe these indicators.

2.5.1 Keyclick
The terminal generates a keyclick when a key is pressed, with the following exceptions.

1. SHIFT and CTRL do not generate keyclicks because they do not generate character codes.
They modify the character codes generated by other keys.

2. Keyclicks are not generated when the KBD LOCKED indicator is on; character codes from the
keyboard are lost.

3.  Keyclicks are not generated when the keyclick SET-UP B feature is off.

2.5.2 Bell Tone
The terminal generates a bell tone in each of the following cases.

1.  When the bell character is received from the computer

2. When the cursor is eight characters away from the right margin and the margin SET-UP B
feature 1s on

2.6 SET-UP MODE

The VT180 has an extensive set of operating features that allow the terminal to be configured for specific
applications. These built-in features are selected by pressing the appropriate keyboard key while the termi-
nal is operating in set-up mode. The selected features are stored in a nonvolatile memory (NVR) that
always remembers which features have been selected, as if a switch had been set.

When you enter set-up mode, the status of features stored in temporary memory shows on the screen. You
can then change the features and store any new feature selections either temporarily (by leaving set-up
mode) or on a fixed basis (by performing a save operation). In either case, terminal operation reflects the
new feature selection. If a recall operation is performed, the terminal is reset, or terminal power is turned
off, all temporary feature settings are replaced by features that have been stored on a fixed basis.

2.6.1 Entering and Exiting Set-Up

You can enter set-up while either on-line or off-line by pressing the SET-UP key. However, if the VT180 is
on-line and in terminal mode, select the auto XON/XOFF SET-UP B feature to prevent losing received
characters. Refer to Paragraph 2.6.5.5 for more information about this feature.
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If the auto XON/XOFF SET-UP B feature is not used, characters may be lost. Therefore, disconnect the
terminal immediately before entering set-up. To disconnect a communication line and prevent the terminal
from receiving characters while in set-up, hold down the BREAK key and press SHIFT. In correctly config-
ured modems (data sets) this causes a communication line disconnect.

When entered, the set-up mode provides two summaries of the current status of VT 180 features. The first
display, SET-UP A, displays the location of the tab stops set and a visual ruler that numbers each character

position on the line. The ?cond display, SET-UP B, summarizes the current status of the other terminal
features.

The terminal features can be reviewed and changed by pressing the SET-UP key (shown in Figure 2-8)
when the CP/M prompt indicates that the system is waiting for a command. Pressing SET-UP once causes
the terminal to put up the SET-UP A display shown in Figure 2-9, and pressing the 5 key causes the
terminal to put up the SET-UP B display shown in Figure 2-10. SET-UP B can only be entered from
SET-UP A.

To exit set-up mode, press the SET-UP key.
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Figure 2-8 The VT180 SET-UP Key
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Figure 2-10 SET-UP B Display
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2,6.2 Set-Up Feature Types
Set-up features are used to change the operational characteristics of the VT180. Set-up features can be
divided into four types: operator preference, terminal communication compatibility, CP/M compatibility,

and installation. These feature types are described in the following paragraphs and are summarized in
Table 2-1. |

Table 2-1 Set-Up Feature Types

Operator Communication CP/M
Set-Up Feature Preference = Compatibility Installation Compatibility
On/off-line X
Screen brightness X X
Columns per line X
Tab stops X
Scroll X X
Auto repeat X
Screen background X
Cursor X
Margin bell X
Keyclick X
ANSI/VTS52 X X
Auto XON/XOFF X X
US/UK character set X
Wraparound X X
Line feed/new line X X
Interlace X
Power X X
Data/parity bits X*
Transmit speed X*
Receive speed X*
Answerback ) &

*These features may be selected only for communications between the terminal and an external host computer. The
data/parity bits and transmit and receive speed are fixed when the VT180 operates in computer mode.

2.6.2.1 Operator Preference Features — These features configure the VT180 as the operator prefers.
They do not atfect information transfers between the terminal and the host computer (in terminal mode) or
the keyboard and internal computer (in computer mode).

2.6.2.2 Communication Compatibility Features — These features configure the terminal so that it is com-
patible with the communications characteristics of either the host computer (in terminal mode) or the inter-
nal computer (in computer mode). Many combinations of set-up features are used when communicating
with either computer. An error in the selection of these features may stop communications or cause incor-
rect information to be transferred between the terminal and either computer.
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2.6.2.3 Installation Features — These features configure the terminal for operation in different installa-
tions. If the location of the terminal is changed, verify these feature selections.

2.6.3 Set-Up Feature Selection
Set-up features can be selected by the host computer or by the keyboard when the VT180 is in terminal
mode. When the VT180 is in computer mode, set-up features can be selected only by the keyboard.
Features currently selected by the host computer are shown by the set-up feature display. The host compu-
ter 1s limited in the number of features it can change. The set-up features the host computer can change are

listed 1n Table 2-2.

Set-Up Feature

On/off-line
Screen brightness
Columns per line
Tab stops

Scroll

Auto repeat
Screen background
Cursor

Margin bell
Keyclick
ANSI/VTS52

Auto XON/XOFF

US/UK character set

- Wraparound

Line feed /new line
Interlace

Parity sense
Parity

Bits per character
Power

Transmit speed
Receive speed
Answerback

Table 2-2 Set-Up Features the Host Computer Can Change

Can Be Changed

KK AKX

b

SO I i

To select set-up features from the keyboard, you must enter set-up. Changing any or all set-up features is a
simple operation and is generally performed by following the same basic steps.

1.

2.
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Enter set-up mode by pressing the SET-UP key.

Select the appropnate set-up mode by pressing the 5 key on the main keyboard each time you
want to switch from SET-UP A to SET-UP B or from SET-UP B to SET-UP A.



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

4. Change the feature setting by pressing either the 6 key on the main keyboard or the appropriate
dedicated key. Each time the key is pressed the feature changes, generally to the opposite state.

5.  Store the set-up features, if desired, by performing a save operation.

6. Press SET-UP to exit set-up mode.

2.6.4 Restoring and Saving Set-Up Features

Set-up features may be stored temporarily in an operating memory or on a fixed basis in the user-
permanent nonvolatile RAM (NVR) memory. To temporarily store one or more features, exit set-up mode
after changing the feature(s). The VT 180 will then operate as needed by the new features until one of the
following conditions 1s met. -

1. The set-up features are changed again.
2.  The system is turned off.
3.  The original features are restored.

Set-up features may be temporarily changed as often as needed, but the original features stored in perma-
nent memory will always be restored to the operating memory when the system power 1s turned off and
then on again.

2.6.4.1 Restore — The original features may also be restored without turning off the system power by
executing a restore command from the keyboard. The restore command is executed by pressing the SHIFT
and R keys at the same time while in set-up mode. The terminal will clear the screen and display the word
WAIT briefly in the upper left corner, then return to the SET-UP A display. Note that the restore opera-
tion erases any text that was on the screen when the terminal entered set-up mode. It does not, however,
have any effect on CP/M unless the restored features are incompatible with CP/M programs.

2.6.4.2 Save - The save command stores set-up features on a fixed basis in permanent memory. The next
time the system is powered up, the terminal will have the set-up features that were active when the save
command was executed. This command permits saving those terminal features that are needed each time
the system is powered up.

The save command is executed by pressing the SHIFT and S keys at the same time while in set-up mode.
The screen will momentarily go blank and the message WAIT is displayed in the upper left corner. The
terminal then returns to SET-UP A mode.

NOTE
The save operation must be performed at the key-
board. The host computer cannot perform this
operation, although it can temporarily modify the
setting of some VT180 features.

2.6.4.3 Reset — The system reset command forces the VT 180 computer to restart the operating system
program, causes the terminal to go through its self-test program, erases all feature selections previously in
operating memory, and restores feature selections that are stored in permanent memory to the operating
memory. The reset command can be executed from the keyboard. Pressing the 0 key while in set-up mode
causes a system reset.
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The terminal self-test is identifiable, when executed after the terminal has warmed up, by a brief display of
random characters and patterns, followed by a bell tone and, when the test is successful, a return to on-line
mode (the ON-LINE indicator above the 4 key lit). If the self-test is unsuccessful, the reset operation will
conclude with the terminal in local mode (the LOCAL indicator above the 4 key lit). An error code dis-
played in the upper left corner of the screen may identify hardware failures.

Note that the reset command is automatically executed when the system is turned on as well as when the 0
key 1s pressed in set-up mode.

2.6.5 Set-Up Features

The set-up features that follow are arranged according to the set-up display in which they appear. There are

three types: general set-up features that can be changed in any set-up display, SET-UP A features, and
SET-UP B features.

NOTE
Unless otherwise stated, entering set-up mode and
changing features does not result in the loss of data
displayed on the screen.

2.6.5.1 General Set-Up Features — The on-line/local and screen brightness set-up features may be
changed in any set-up display although the initial setting of screen brightness is normally performed in
SET-UP A. Dedicated keys are used to select these features.

On-Line/Local

This feature places the terminal either on-line or off-line. While on-line, the keyboard ON-LINE indicator
1s illuminated and the terminal can transmit and receive character codes. Keyboard entries are transmitted
to either the internal computer or host computer through CP/M and characters received from either com-
puter are displayed on the screen.

While off-line, the LOCAL indicator is illuminated. The terminal cannot transmit and receive characters
through CP/M, and it cannot communicate with either the internal computer or the host computer. The
keyboard transmits its output directly to the terminal. This mode aids in distinguishing between hardware
and software failures.

When the VT180 terminal 1s placed off-line, three things happen.
I. The terminal disconnects from the host computer or internal computer.

2. It erases the terminal input buffer (where received characters are held before display).

3. It erases the terminal keyboard buffer (where characters to be transmitted are held before
transmission).

This mode 1s enabled when the 4 key 1s pressed. This action will cause the ON-LINE indicator above the 4
key to turn off and the LOCAL indicator to turn on. If SET-UP A is exited (by pressing the SET-UP key),

keyboard entries will be displayed on the screen but CP/M does not respond to any CP/M commands. The
terminal is returned to on-line mode by pressing the SET-UP key and then pressing the 4 key.

Screen Brightness

This feature adjusts the brightness of the terminal screen. Each time you press the | (up arrow) key, the
display becomes brighter by a small increment, and each time you press the | (down arrow) key, it becomes
dimmer. CP/M ignores screen brightness. Set this attribute to give a display that is comfortable to you.
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2.6.5.2 SET-UP A Features — The SET-UP A display (Figure 2-9) summarizes the number of columns
per line and the tab stop selections. SET-UP A features are selected using dedicated keys.

80/132 Columns

This feature selects a display of either 80 or 132 columns per line. When 80 columns per line is selected, the
screen 1s 80 columns wide and 24 lines long. When 132 columns per line is selected, the screen is 132
columns wide and 14 lines long (24 lines if the VT180 is equipped with the advanced video option). The
displayed lines for the 132 columns per line selection are the same width on the screen as for the 80 col-
umns per line selection, but the columns are closer together (Figure 2-11).

The VT180 terminal normally provides 80 columns for character display. Certain application programs,
however, may require a wider screen. Pressing the 9 key when SET-UP A is selected causes the screen to

change from 80 to 132 columns. Pressing the key again (while in SET-UP A) returns the terminal to its
original 80-column state.

NOTE
Entering SET-UP A does not erase any text dis-
played on the screen, although it will be temporarily
replaced by the SET-UP A display. Changing screen
width, however, will erase the screen, although it will

not affect any control program that may be running
at the time.

CP/M formats the screen on the assumption that the terminal is in 80-column mode. No damage will be
done (except for decreased legibility) however, if the screen is set to 132-column mode.

Set/Clear Tab and Clear All Tabs

The bottom line of the SET-UP A display (Figure 2-9) is a ruler that numbers each column position on a
line. Each T above the ruler indicates a presently-selected tab stop. Tab stops are column positions selected
on the lines of the terminal screen. The cursor can tab, or advance, to the column with the tab stop.

You can erase all the the tab stops by pressing the 3 key, clear all tabs. You can erase individual tab stops
by moving the cursor over a given stop and pressing the 2 key, set/clear tab. Add tab stops by moving the
cursor to the correct location and pressing the 2 key.

Note that the 2 key reverses the state of the selected location. If a tab stop is present, pressing the 2 key
erases it; if a tab stop is not present, pressing the 2 key installs it.

CP/M needs no specific tab stop settings. The settings shown in Figure 2-9 will be acceptable for most
application programes.

2.6.5.3 SET-UP B - To enter SET-UP B, press the 5 key when the SET-UP A display is on the screen.
The display will change to that shown in Figure 2-10. The features available for manipulation in SET-UP B
are encoded as shown in Figure 2-12. Each feature has two modes, identified by 0 and 1. Modes are
changed by positioning the cursor over the desired feature and pressing the 6 key. If your selected feature is
in mode 0, pressing the 6 key changes it to 1 and vice versa.

The data/parity bits, transmit speed, and receive speed features are selected using dedicated keys when the

VT180 1s operating in terminal mode. When the VT 180 is operating in computer mode, these features are
fixed and need not.be selected.
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Figure 2-11 80- and 132-Column Displays
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Figure 2-12 SET-UP B Summary

2.6.5.4 SET-UP B, User Preference Features — All of the following SET-UP B features can be set

according to user preference. They are selected by moving the cursor over the desired feature and pressing
the 6 key to obtain the correct mode.

Scroll

The VT180 terminal can scroll text up the screen slowly and smoothly or swiftly and unevenly. These two
modes are called smooth scrolling and jump scrolling. Smooth scrolling moves the text a scan line at a time
(that is, 1/256th of the screen height); jump scrolling moves text a printed line at a time (that is 1/24th of
the screen height). The advantage of smooth scrolling is that the eye can follow the text up the screen asit
moves. The disadvantage is that smooth scrolling takes twice or three times as long to deal with a screenful
of text as does jump scrolling. Set the digit for this feature to 1 to select smooth scrolling.

NOTE
Smooth scroll mode allows a maximum of six lines
of data per second to be added to the screen. The
auto XON/XOFF feature must be enabled and sup-
ported by the host computer to make sure that data
is not lost when smooth scroll mode is enabled. The
auto XON/XOFF feature must be enabled when the
VT180 is operated in the personal computer mode.

Auto Repeat

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

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

Set the digit associated with this feature to 1 to enable auto repeat.
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Screen Background

This feature allows you to select the background of the screen display. In normal screen mode, the display
contains light characters on a dark background; in reverse screen mode, the display contains dark charac-
ters on a hght background. The normal and reverse screen displays are shown in Figure 2-13. Set the digit
associated with this feature to 1 for black characters on a white background.

These are characters displayed on a 1ight background.

MA-7812
MR-9240

Figure 2-13  Screen Background
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Cursor

The VT180 has two cursor displays to indicate the active positions where the next character will be placed
on the screen. The cursor may be either a blinking underline or a blinking block. Set the digit associated
with this feature to 1 for the flashing square cursor. The cursor selection may perform an additional func-
tion; see the SGR escape sequence definition in Appendix A.

Margin Bell
The margin bell feature is much the same as the bell in a typewriter. If the cursor 1s eight characters from

the end of the current line while typing, the VT 180 sounds a tone to alert the operator. Set the digit associ-
ated with this feature to 1 to enable the margin bell.

Keyclick |

The VT180 keyboard can operate silently or can provide a typewriter-like click each time a key is pressed.
Research and experience has shown that an operator is more accurate when there is audible feedback from
the keyboard. Like the bell tone, the keyclick volume is not adjustable. Set the digit associated with this
feature to 1 to enable keyclick.

United States/United Kingdom Character Set

The VT180 contains character sets for the United States and the United Kingdom. The difference between
the two sets is one character, the number sign (#) or British pound sterling symbol (£). When the standard
United States character set is selected, the uppercase 3 key on the main keyboard displays the # character.
The £ character is displayed when the United Kingdom character set is selected. Set the digit associated
with this feature to O to select the United States character set.

Interlace

In normal operation, the VT180 terminal uses only 256 of the available 512 scan lines to paint characters
on the screen. That is, it skips every other available line. Interlace permits all 512 lines to be used and may
improve the output of hard copy or video devices connected to the video output connector. Interlace gener-
ally produces sharper images when the screen is being photographed. To human eyes, however, interlace
causes the screen image to appear to tremble in a disconcerting way. Usually operators prefer to have this
feature off. Set the digit associated with this feature to 1 to enable interlace.

2.6.5.5 SET-UP B, CP/M Compatibility Features — Certain SET-UP B features must be set to provide
compatibility between the CP/M operating system and the V1180 in computer mode. These features are
selected by moving the cursor over the desired feature and pressing the 6 key on the main keyboard to
obtain the correct mode.

ANSI/VTS2 Mode

The VT 180 terminal follows two programming standards: American National Standards Institute (ANSI)
and VT52. In ANSI mode, the VT180 generates and responds to programmed sequences according to
ANSI standards X3.41-1974 and X3.64-1977. In VT52 mode, the VT180 terminal is compatible with
previous Digital software using the VT52 video terminal. Both ANSI and VT52 modes are described 1n
Appendix A of this manual. Set the digit associated with this feature to 1 to enable ANSI mode, which 1s
CP/M compatible.
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Auto XON/XOFF

The VT180 can automatically generate synchronizing codes XON (DC1) and XOFF (DC3). XOFF stops
data transmission from the host computer to the terminal; XON resumes transmission. With the feature
enabled, the VT 180 generates the XOFF code when one of the following occurs. (The auto XON/XOFF
feature must be enabled when the VT180 is operated in personal computer mode.)

1. The internal buffer is almost full.

2.  The NO SCROLL key is pressed.

3.  The terminal is placed in set-up mode.
4. CTRL/S is pressed.

The VT180 transmits the XON code to continue transmission from host computer to terminal when one of
the following occurs.

The buffer empties.
The NO SCROLL key is pressed again.

1.
2.
3.  The terminal is taken out of set-up mode.
4. CTRL/Q is pressed.

If the host computer software does not support the XON/XOFF codes, data sent during buffer full condi-
tions or when the VT180 is in set-up mode may be lost. Set the digit associated with this feature to 1 to

enable auto XON/XOFF, which is CP/M compatible.

NOTE
The VT180 always stops transmission when an
XOFF (DC3) code is received and resumes transmis-
sion when an XON (DC1) code is received regardless
of the auto XON/XOFF feature setting.

Wraparound

When this feature is enabled, the 81st or 133rd character (depending on the line size selected) inserted on a
line is automatically placed in the first character position of the next line. If the wraparound feature is not
enabled, the 81st or 133rd character and all following characters are overwritten into the last character
position of the current line. CP/M compatibility requires that this feature be off; set the digit associated
with this feature to 0.

New Line

The new line feature enables the RETURN key on the terminal to function like the return key on an
electric typewriter. When the new line feature is enabled, pressing the RETURN key generates the car-
riage return <CR> and line feed <LF> codes. When a line feed code is received, the code is interpreted as

a carriage return and line feed.

When the new line feature is disabled, the RETURN key generates only the <CR> code; an <LF> code
causes the terminal to perform a line feed only.

NOTE
If double line feeds occur consistently, turn this fea-
ture off because the host computer is already per-
forming this function.

CP/M compatibility requires that this feature be off; set the digit associated with this feature to 0.
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Power
During initial installation, the terminal display must be set to match the power line frequency. In the
United States this 1s 60 Hz. Set the digit associated with this feature to 0 for 60 Hz and to 1 for 50 Hz.

2.6.5.6 SET-UP B, Host Computer Compatibility — The SET-UP B features that must be selected for
communication with the host computer include the transmit/receive baud rate, and serial character format
(parity sense, parity, and bits per character). The settings for these features must be obtained from the host
computer programmer, operator, or system manager since there are many combinations of settings
designed to work with particular computers and special software. These feature settings normally change
only when you need to communicate with a different computer or a unique software package.

Parity sense, parity, and bits per character are set by moving the cursor over the feature in the SET-UP B
display and pressing the 6 key on the main keyboard to select the correct mode for that feature.

Parity Sense

The parity sense feature defines which of the two methods of parity checking, odd or even, is being used by
the VT180. If the parity feature is on, the terminal’s parity sense must be matched to the parity the host
computer is sending. If the parity sense features do not match, most characters sent to the host computer
are rejected even though the character was received correctly by the VI'180. If parity incompatibility
occurs, the checkerboard character (=) appears on the screen in place of the received character.

NOTE
If the parity feature is turned off, the parity sense
selection is ignored.

Parity

When enabled, parity checks for correct data transmisston. If a transmission error occurs, the VI180
detects it and indicates its presence by placing a checkerboard character ( =) on the screen in place of the
character with the error. The parity sense feature determines if the parity is even or odd. When parity i1s
disabled, the parity bit is not included in the transmitted character and is ignored in received characters.

Bits per Character
This feature allows the terminal to transmit and receive either 7- or 8-bit characters. When set for 8-bit
operation, bit 8 is set to a space (or 0) for characters transmitted and is ignored for all characters received.

Transmit Speed and Receive Speed
Transmit speed selects the speed (baud rate) and the number of stop bits per character transmitted by the
terminal. This feature of the terminal must be set to match the host computer receive speed.

Receive speed selects the speed (baud rate) and the number of received character stop bits expected by the
terminal from the host computer. This feature of the terminal must be set to match the host computer
transmit speed.

The VT180 in terminal mode can transmit or receive at any one of the following preselected speeds: 50, 75,
110, 134.5, 150, 200, 300, 600, 1200, 1800, 2000, 2400, 3600, 4800, 9600, and 19,200 baud. In terminal

mode only, the VT180 may transmit data at one speed and receive data at a different speed; this 1s called
split baud operation. In personal computer mode, the VT 180 communicates internally at a fixed speed of

15,700 baud.

When you enter SET-UP B, two numbers are displayed at the lower right-hand corner of the screen (see
Figure 2-10). One number is preceded by T SPEED and identifies the speed (in bits per second) at which
the terminal will transmit information to any device it is connected to. The second number is preceded by
R SPEED and identifies the speed at which the terminal expects to receive information.
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These speed settings can be changed to match the requirements of the host the VT180 is connected to.
These changes are made in SET-UP B by means of the 7 and 8 keys. Pressing the 7 key changes the
transmit speed to the next higher setting; pressing it again repeats the process, and so on, until the highest

speed (19,200) has been reached. At this point, the speed cycles around to its lowest value (50) and the
process continues. Press the key until you reach the speed you require.

Receive speed changes are made in precisely the same way, except that you use the 8 key. You can, if you
wish, change the transmit and receive speeds simultaneously by pressing the 7 and 8 keys together.

The number of stop bits is automatically selected when the transmit or receive speed is set.

2.6.5.7 SET-UP B, Answerback Message — Answerback is a question and answer sequence in which the
host computer asks the terminal to identify itself. The terminal identifies itself by sending a message con-
sisting of up to 20 characters to the host computer. The entire answerback sequence takes place automati-
cally without affecting the screen or requiring operator action. The answerback message may also be trans-

mitted by pressing the CTRL and BREAK keys at the same time. This feature is not used in computer
mode.

Setting the answerback message differs from setting any other terminal feature. An answerback message
(see Figure 2-14) can be typed into the VT180 using the following steps.

ael-UP B

Foo

DELIMITER CHARACTER

ANSWERBACK MESSAGE
D

i UP TO 20 CHARACTERS

d N 1 EE (I 5 T= 9600 R= 9600

MR-7540

Figure 2-14 Answerback Message Display
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1. Place the terminal in SET-UP B mode.

2.  Press the SHIFT and A keys at the same time. The terminal responds by placing A = on the
screen. (The SHIFT key is required. The CAPS LOCK key does not work here.)

3. Type the message delimiter character, which may be any character not used in the actual
answerback message. (The message delimiter character is not part of the answerback message.)
If a mistake is made when typing the answerback message, type the message delimiter character
again and go back to step 2. This is the only way to correct errors in the answerback message.

4. Type the answerback message. The message may be up to 20 characters, including space and
control characters. Control characters are displayed as a diamond character to indicate their
presence in the message.

5.  Typing over 20 characters ends the answerback message. You can also end the answerback mes-
sage by typing the message delimiter character. Once the message delimiter character is typed,
the answerback message disappears from the screen.

Once the above steps have been completed, the answerback message is temporarily stored in the VT180
and can be saved with the save operation.
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CHAPTER 3
INSTALLATION AND INTERFACE INFORMATION

3.1 GENERAL

This chapter contains the information needed to unpack and install the VT18X upgrade kit to convert the
VT100 to a VT180. The system installation procedure describes how to select the correct input voltage for
either 115 Vac or 220-240 Vac operation, site considerations, and cabling information. The power-up and
checkout procedure using ROM-based and diskette-based diagnostics is also provided.

3.2 SITE CONSIDERATIONS

The design of the VT180 normally poses few constraints on selecting a place to install the terminal. In mast
cases, any environment suitable to the operator is a satisfactory environment to operate the terminal in.
Extremes of temperature and humidity should be avoided. A summary of VT180 guaranteed operating
conditions may be found in Chapter 1.

The VT180 system consists of a modified VT100 terminal, a detachable keyboard, and either one or two
dual disk drives. The dimensions of the basic units are shown in Figure 3-1.

NOTE
When installing the VT180, make sure that all
power and signal cables are free from any stress,
sharp bends, or obstructions. Also, be sure the posi-
tion of the units allows access to the power controls
on the back of the monitor and disk drive unit.

Several ventilation openings on the terminal and disk drive prevent these units from overheating. The disk
drive has ventilation openings on the back, sides, and bottom of the unit. The ventilation openings for the
terminal are located on the top, back, and bottom of the unit. Do not place any objects in a position that
will block the air flow to these openings. Also, do not allow liquids, coins, paper clips, and other objects to
enter the ventilation openings. These objects may damage the terminal or disk drive if they are allowed to
come in contact with internal circuitry.

The VT180 system can be placed on a desk or tabletop. However, people usually prefer the keyboard at
standard typewriter table height rather than desk height. The placement of the disk drive in relation to the
terminal will depend on whether the system has one or two RX180 disk drives. If the system has one disk
drive, it can be placed on top or on either side of the terminal, as shown in Figure 3-2. In a VT180 system
with two disk drives, unit 1 is placed on top of unit 2 and both units can then be placed on either side of the
terminal.

Position the terminal so that it faces away from light sources that reflect off the screen. If reflected lightis
a problem, nonreflective and antiglare screens are available from Digital. Static mats are also available for
installations with static electricity problems.
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Figure 3-1 VTI180 Unit Dimensions



PLACEMENT FOR TWO UNITS
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Figure 3-2 Alternatives for Placement of the Dual Disk Drive Units

3.3 UNPACKING AND INSPECTION

The VT180 system consists of a VT100 terminal and the VT 18X Personal Office Computing Upgrade Kit.
This unpacking and inspection procedure assumes that the user has a VT100 installed on site and wants to
add the VT18X option kit to upgrade the terminal to a VT180 personal office computer. The VT18X
upgrade kit is packed in a reinforced carton, which contains the following parts.

Parts Kit Part Number

1 VT18X control module 54-15152-AA

] VT 180 paddle board 54-15150

| VT100 expansion backplane 54-13384-01

1 Shield, card cage (RF shield) 74-25604-01

1 Shield, rear (module access cover) 74-26146

1 Cable access cover (wort cover) | 74-26145

2 Card guides - 12-12405

] Cable, 16-conductor 70-08612-OM
1 R X180 dual disk drive unit (drives A and B) RX180-AB
1 BC26K cable, terminal to disk 17-00297

] Line cord, coiled 17-00150-01

|

Box of small miscellaneous mounting hardware



If the VT 18X upgrade kit includes two disk drive units, the second disk drive unit (drives C and D, order
number RX180-AE) is shipped in a separate carton that contains the following parts.

Part Part Number
1 RX180-AD dual disk drive unit (drives C and D) RX180-AD

1 BC26Z cable, disk-to-disk 17-00298

] Line cord 17-00150-02

Instructions for unpacking the VT18X option kit are provided by the VTI18X Unpacking Guide (EK-
VT18X-PG). This unpacking guide will be the first item that is removed from the shipping carton when it
is opened (Figure 3-3).

UNPACKING
INSTRUCTIONS

LY
2
oy - A I W e A
LI
L Y

MR-7673

Figure 3-3 VT18X Shipping Carton

If a second disk unit (drives C and D) is included in the shipment, instructions for unpacking the unit are
provided by the RX180 Unpacking Guide (EK-RX180-PG). This unpacking guide is contained in the
R X180 shipping carton.

3.4 VTI18X UPGRADE KIT INSTALLATION

This section describes the procedure for adding the VT 18X upgrade kit to the VT100 video terminal. The
kit also adds an RF shield to the VT100. New government rules have specified shielding of electronic
equipment to prevent interference with radio equipment.

The VT18X option can be installed only in certain models of the VT100 series of terminals. Table 3-1 lists
the models of the VT100 that can and cannot use the VT18X option.



Table 3-1 VT100 Series Terminals that Can and Cannot Use the VT18X Option
Use VT18X  Cannot Use

Model Option VT18X Option  Reason

VT100-AA, -AB X

VTI100-L, - N X

VT100-WA, -WB X

VT100-WC, -WZ X Foreign character set

VT100-X X

VTI101 X Nonexpandable

VT102 X Nonexpandable

VTi103 X LSI-11 backplane

VTI105 (VT1X5) X Lose graphics capability

VTI125 X Lose graphics capability

VT131 X Nonexpandable

VT132* X Lose block mode and
local edit capability

*The terminal can use the VT18X option if it is reconfigured to a basic VT100, but it loses the feature(s)
mentioned.

The tools needed for installing the VT 18X upgrade kit are as follows.

14 inch nut driver

Phillips head screwdriver, number 1|
Flat blade screwdriver

Needlenose pliers

VP S VIO W S W

NOTE
The VT180 does not support the 20 mA option
(VT1XX-AA), nor the printer port option (VT1XX-
AL, -AM, -AU, -AV).

3.4.1 Check the ROMs on the Terminal Controller Module

To use the VT18X on the VT100, the ROMs on the terminal controller module must be the same as for a
standard VT100. The ROMs are the memory chips that plug into the sockets on the terminal controller
module. The ROMs contain the program for the terminal operation. If the ROMs are not the same as those

for the VT100, they may cause an error message or an unexpected halt. Use the following procedure to
check these ROMs.

1. Remove ac power from the VT100 by setting the 1/0 switch on the back of the VT100 to 0.

(See Figure 3-4.) Remove the ac line cord from the wall receptacle and from the back of the
VTI100. Save this ac line cord, as it will be needed later.
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Figure 3-4 VT100 Video Terminal (Rear View)
Unplug the keyboard and the communication cable if it is attached to the back of the terminal.
Unplug any video-in or video-out cables. (See Figure 3-4.)

With a screwdriver, loosen the four captive screws from the module access cover at the back of
the terminal. Remove this cover; it will not be used with the VT130. (See Figure 3-4.)

Remove the terminal controller module (Figure 3-5) from the left side of the module access
opening on the back of the terminal. Disconnect the ground wire, if present, from the module.
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Figure 3-5 Advanced Video Option Removal and Installation

If present, remove the advanced video option (AVO), shown in Figure 3-5, from the terminal
controller module. |

Remove any module installed in the STP connector on the terminal controller module (Figure
3-5). The printer port option (VT1XX-AC) is not used in this new computer. If a printer port
option is removed, go to Paragraph 3.4.13 for special instructions; if not, continue with step 7.

Check the ROMs on the terminal controller module, and compare the numbers on the module
with the numbers in Figure 3-6. They should be the same; if not, go to Paragraph 3.4.13 for
ROM removal and replacement.
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ROM 3 23061E2 23 034E2

ROM 2 23032E2 23 033E2 J-I'
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Figure 3-6 Checking ROM Numbers on the Terminal Controller Module

If previously removed, check for the presence of ROMs and jumpers (or switches) on the
advanced video option (AVO). Except for a VT100 with a word processing option, the V11380
uses no ROMs or jumpers on the AVO. (See Figure 3-7.) If the AVO has switches instead of

jumpers, see Figure 3-8.
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3-7 Advanced Video Option with Jumpers
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NOTE
For an AVO on a VT100 terminal with a word pro-
cessing option installed (VT100-WA, WB), refer to
Paragraph 3.4.14 for special configuration.

9. Reinstall the advanced video option on the terminal controller module. (See Figure 3-5.)

3.4.2 Install the VT180 Paddle Board
Use the following procedure to install the VT 180 paddle board.

1. Insert the VT180 paddle board (54-15150) in the STP connector on the terminal controller mod-
ule (Figure 3-9). Fasten this paddle board to the terminal controller module through the fiber
spacer with a 4-40 by % inch Phillips head screw and a flat nylon washer.

2.  Place one end of the 16-conductor ribbon cable in connector J2 on the VT 180 paddle board.
Extend the cable to the right of the module (Figure 3-9). Make certain that the red line on the

ribbon cable is facing pins 1 and 16 of connector J2.
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Figure 3-9 Installing the VT180 Paddle Board

3.4.3 Install the Expansion Backplane on the Card Cage
Use the following procedure to install the VT100 expansion backplane.

1. Remove the top cover on the video terminal as follows.

a. Using a scriber, release the two front pop fasteners found under the video screen. (See

Figure 3-10.)

b. Next, release the two pop fasteners found under the lower back edge of the bottom cover.

(See Figure 3-10.)

c. Remove the top cover by lifting it straight up.
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Figure 3-10 Top Cover Removal

Remove the bottom cover on the video terminal as follows.

~a. When facing the front of the terminal, turn it on its left side and remove the four screws (af
present) fastening the bottom cover to the chassis during shipment. Save these screws if the
terminal is to be sent to another location. Turn the terminal upright (Figure 3-11).
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Figure 3-11 Removing the Bottom Cover

b. Find the four pop fasteners holding the chassis to the bottom cover. Pull the fasteners up
until they click.

c. Using both hands, grasp the chassis by its center support bar and lift it up and out of the
bottom cover.

3.  Remove the 22-pin connector (Figure 3-12) from the front, right chassis by releasing the two

retaining rings from its edge with needlenose pliers, or lift the clips off the top and bottom of the
connector and discard.
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Figure 3-12 Disconnecting the dc Power Harness

The expansion backplane, shipped with the VT18X personal office computing option, has a key
plug in connector J6 on the backplane. (See Figure 3-13.) This key plug is for the new VT100
terminal controller module (54-13009-03), which has a slot in its edge connector J6.

Examine the terminal controller board in your VT100 for a notch in connector J6. (See Figure
3-6.) If the notch is not present, you will have to remove the key plug from J6 of the expansion
backplane or you will not be able to insert the module into the backplane. Use needlenose pliers
to pull the key plug out of the connector on the backplane.

Install the VT100 expansion backplane (54-13384-01) to the front, right chassis on the terminal.
Use four 4-40 by ¥z inch screws, round fiber spacers, and kep nuts. (See Figure 3-14.) Install the
screws through the top and bottom holes in connectors J4 and J6 on the expansion backplane

and fasten the backplane to the card cage.

REMOVE
KEY PLUG

EXPANSION
BACKPLANE

MR 7871

Figure 3-13 Remove the Key Plug from the Expansion Backplane
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Figure 3—-14 Installing the Expansion Backplane
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6. Bend the dc power harness around the card cage and install the 22-pin connector on the expan-
sion backplane module fingers. You may have to remove the shorter wires from the plastic clip
on the chassis. The dc power harness must be flat against the chassis to permit the Rk shield to
slide over it during the installation.

NOTE '
On early VT100 video terminals (prior to 1979), a
nylon key plug was installed in the VT100 dc power
harness between pins S and 6 of connector P1. This
plug ensured correct alignment of the terminal con-
troller module, which had a slot in its connector J6.
The slot was later removed and the key plug was no

longer needed.

When installing the VT 18X into an early VT 100, you must remove the key plug from connector
P1 of its dc power harness or it will not fit on the edge of the new expansion backplane. Use
needlenose pliers and pull the key plug out of the connector.

3.4.4 Install the Card Guides
Install a card guide at the top and at the bottom of the card cage so they are lined up with connector J2 of

the expansion backplane. (See Figure 3-15.)

NOTE
The tabs on the card guide break easily; use a steady
vertical pressure when installing them.

MR-7877

Figure 3-15 Installing Card Guides
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3.4.5 Install the RF Shield
Use the following procedure to add the RF shield to the video terminal.

NOTE
Set the chassis on a protective material to protect
the terminal’s parts and the surface on which you are
working.

1.  Set the chassis on end with the card cage up (Figure 3-16).

2.  Remove the four % inch hex-head screws from the card cage — two on the top and two on the
bottom. |

3.  Slide the RF shield on the card cage (Figure 3-16).

4. Using a scriber, line up the screw holes and install the same four hex-head screws.

RF SHIELD

PUSH IN ON |
DC POWER @
HARNESS

HEX-HEAD
SCREW (4)

LINE UP HOLES
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Figure 3-16 Installing the RF Shield
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3.4.6 Install the Terminal Controller Module
Install the terminal controller module in its original slot (J6) in the left side of the card cage (Figure 3-15).

3.4.7 Install the VT18X Control Module
Use the following procedure to install the VT18X control module.

1. Check the communications switches on the VT18X control module (Figure 3-17) for the correct
positions, which are listed in Table 3-2. The switches, as set, allow you to run the VT180 with
most full- and half-duplex communications modems with application software. Table 3-2 shows
the standard configuration and the function enabled by each switch.

2S |LeDS
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ROCKER
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Figure 3-17 Setting the VT18X Control Module Switches
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Table 3-2 VT18X Control Processor Module Communication Switches

Standard
Setting Name
On RTS
On CTS
Off SCTS
On SI
(SRLSD)
On  SRTS
On TXD
Off STXD
On SRTS
Off SPDS

Function Enabled

Request to send

Clear to send

Secondary clear
to send

Speed indicator (FDX)
(Secondary carrier
detect) (HDX)

Secondary request
to send

Transmitted data

Secondary transmitted
data

Secondary request
to send

Not used
Speed select (HDX)

Source

From VT180
To VT180

To VT180

To VT180

From VT180

From VT180

From VT180

From VT180

From VT180

Comm Port Circuit
(J1) Pin CCITT/
Assignment EIA

4 105/CA
5 106/CB
13 121/SCE
12 112/CI
(109/CF
11 120/SC!
2 103/BA
14 118/SB!
19 120/SG
23 111/CH

Next, slide the VT18X control module partially in the card guides for J2 of the backplane. (S

Figure 3-15.)

shown in Figure 3-18.

Slide the VT18X control module into connector J2 of the backplane (Figure 3-15).
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Figure 3-18 Installing the VT 18X Control Module

3.4.8 Install the Chassis in the Bottom Cover

Place the chassis in the bottom cover and fasten the bottom cover with the four pop fasteners. If the termi-
nal is to be sent to another location, turn the terminal on its left side and install the screws previously
removed from the bottom (Figure 3-11).

3.4.9 Install the VT180 Logo
Use the following procedure to install the VT180 logo.

1.  With a small screwdriver and pliers, remove the two retaining rings that hold the VT100 logo to
the inside of the top cover. (See Figure 3-19.)
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