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CHAPTER 1
INTRODUCTION

1.1 GENERAL DESCRIPTION

The VT55 DECscope is a serial line-interfaced computer terminal that features alphanumeric and
graphical display in a single unit with upper- and lowercase characters. When interfaced to a host
computer, the VT55 can display as many as two graphs or histograms supported by programmable
grid and programmable graph markers. When alphanumeric information is added to this picture, a
completely defined graph is displayed. As many as 24 lines of 80-character alphanumeric information
may be displayed on the VT55. Control of the VT55 is via the console keyboard and keypad, which is
included with the unit. By using only the alphanumeric capability of this DECscope, with the keyboard
and keypad, the VT55 may be utilized as a 24-line programmers’ terminal. Some models of the VT55
include a copier unit that generates a paper copy of the screen’s contents, alphanumeric and graphic,
for the user’s convenience. Figure 1-1 shows a VT55 with a typical graph displayed; Figure 1-2 shows a
typical line graph, histogram, grid, and the superposition of the three. Table 1-1 summarizes the
important keyboard and displayable VTS5 features.

8009-4

Figure 1-1 VTS55 with Typical Display
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a. Graph 0 with Graphing Graph 1 (Histogram)

Markers (Line Graph)

c

7717 3

c. Labeled Grid d. Superposition of a, b, and ¢

Figure 1-2 Typical VT55 Displays

The VTS5 is packaged in a compact, attractive, desktop mounting cabinet. Information is displayed on
a 12-inch (diagonal measurement) cathode ray tube which faces the front of the unit along with the
console keyboard. All electronics are housed within the VT55 cabinet. Models with copiers have the
copier mechanics and the hard copy output located at the top right side of the cabinet.

Typical applications for the VT55 are:

e A business where sales, profit, or inventory is computerized, and changes due to varying
parameters are being studied.

. A medical environment where transducers monitor vital body functions; data is com-
puterized and displayed as graphical output.

e An educational environment where displayed graphs may be altered by varying the parame-
ters of the representative equations.
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Table 1-1 Summary of VIS5 Keyboard and Displayable Features*

Item Description

Keyboard ANSI X 4.14 with control keys similar to office typewriters.
Three key rollover and audible feedback is provided.

Keypad Useful for direct cursor addressing and other number entry

Displayable Alphanumerics

Displayable Graphs

Display Area

applications.

24 lines, 80 characters per line. 96-character ASCII including
upper- and lowercase letters, numerals, and special characters
that may be displayed on the CRT and printed on the copier
output. Direct cursor addressing in the alphanumerics mode.

Two individually chosen graphs or histograms; 512 points along
the horizontal axis. Each graph must be single-valued along the
vertical axis. Two points cannot be programmed in the same
vertical column on the same graph.

Graph grid composed of as many as 512 vertical lines and 236
horizontal lines, all individually selectable.

Graph markers that may be selected to straddle as many of the
512 points on each of the two graphs as desired.

Approximately 203 X 127 mm (horizontal X vertical) - 8 in. X 5
in.

7- X 7-point character font.

*Refer to Paragraph 1.5 for complete specifications.

1.2 HARDWARE DESCRIPTION

The VTS5S is normally used in conjunction with a host computer. A serial line cable makes the con-
nection between the terminal and the computer. To transmit information to the computer, the oper-
ator presses a key on the terminal keyboard. This transmits a code, representative of the key that was
pressed, to the terminal’s serial line output. The computer, at the other end of the serial line cable,
responds to the key in accordance with the computer’s program (Figure 1-3).

SERIAL SERIAL | ______
—.‘ LINE OUT LINE IN _l
P © ON
| COMPUTER l
SERIAL CABLE SERIAL 8 |
| LINE IN LINE OUT|  |NTERNAL PROGRAM |
| e — _J

CP-2145

Figure 1-3  VT55/Computer Interconnection and Simplified Block Diagram
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When information is transmitted from the computer’s serial line output to the DECscope serial line
input, it is examined by the VT55 control electronics to determine whether the information is alphanu-
meric data or terminal control information. If the information is alphanumeric or graph data, it will be
stored in the VT55’s internal memory. The contents of this memory are constantly displayed on the
cathode ray tube as alphanumeric characters and graph curves and lines.

When the information received via the serial line is terminal control information such as “Erase Lines
of Characters,” *“‘Switch to Graph Drawing Mode,” or “Generate Hard Copy,” the operation of the
terminal is modified accordingly. The terminal then waits for new information. As shown in Figure 1-
3, the copier is connected at the interface of the memory and display. When a Generate Hard Copy
command is issued, the current displayable contents of the memory, alphanumeric and graphic, will be
duplicated onto the copier’s output. This copier feature is available on some models of the VT55.

1.2.1 VTS5S Technology

The VTS55 uses a rather unique combination of technologies to deliver a product with maximum
performance at a minimum price. For example, the cabinet is a modern, high-impact, injection-molded
design yielding strength, good design, and light weight. The internal electronics is a microprocessor
design. A specialized computer program is actually constantly running within the terminal. It is always
waiting to service a request to transmit data from the keyboard to the serial line output, enter data into
the internal semiconductor memories, service a copier request, etc. A separate memory is allotted to
alphanumeric data, graph data, and terminal control information.

The display of the alphanumeric and graphic data is performed by the raster scan method. This is
basically the same method utilized by consumer television sets to produce their displays. The method is
reliable and produces bright, flicker-free information output. The generation of the raster scans and
intensification information are synchronized to the microprocessor, thus eliminating the need for verti-
cal and horizontal hold controls.

The optional copier uses a scanning technique similar to methods utilized in facsimile picture transmis-
sion systems of the 1940’s. This technique, in conjunction with the use of modern recording paper,
generates high-quality copy in a minimum-size package with a minimum number of moving parts.

1.3 VT55 MODELS
There are 15 models of the VTS5 DECscope. They are listed in Table 1-2 and differ in their line
voltage/line frequency and interface requirements. Some models include the copier.

The VT55-EB, EF, HB, FB, FF, and JB models have internal jumpers that allow altering the nominal
input line voltage from 230 Vac to 240 or 220 Vac. Models VTS55-EC, EH, and HC allow the nominal
line voltage to be increased from 100 Vac to 110 or 127 Vac.

The capability to vary the nominal input line voltage allows the unit to be tailored to the standard of
the country in which the VTS5S5 is installed. Models with 50/60 Hz capability are always shipped
configured for 50 Hz operation.

Units with Mate-N-Lok connectors are primarily intended for interfacing with DIGITAL serial line
communications interfaces. Units with RS232C connectors are compatible with RS232C Standard
Dataphone and Modem applications. Connector 283B is a telephone-type plug compatible with DEC-
system-10 applications.

1.4 RELATED DOCUMENTS

VT55 models FA, FB, FE, FF, JA, and JB are equipped with the VTS50 copier. A VT50 Series Copier
User’'s Manual (EK-VT5C-OP-001) is shipped with these models. Refer to the copier manual when
performing maintenance tasks on the copier.



Table 1-2 VTS5 Models

Line Voltage Line Frequency
Model (Vac) (Hz) Copier Interface

VT55-EA 115 60 No 20 mA with Mate-N-Lok
connector

VTS55-EB 220/240 50/60 No 20 mA with Mate-N-Lok
connector

VT55-EC 100/127 50/60 No 20 mA with Mate-N-Lok
connector

VT55-EE 115 60 No EIA with RS232C
connector

VTS5-EF 220/240 50/60 No EIA with RS232C
connector

VT55-EH 100/127 50/60 No EIA with RS232C
connector

VT55-HA 115 60 No 20 mA with 283B
connector

VT55-HB 220/240 50/60 No 20 mA with 283B
connector

VT55-HC 100/127 50/60 No 20 mA with 283B
connector

VT55-FA 115 60 Yes 20 mA with Mate-N-Lok
connector

VT55-FB 220/240 50 Yes 20 mA with Mate-N-Lok
connector

VT55-FE 115 60 Yes EIA with RS232C
connector

VTS55-FF 220/240 50 Yes EIA with RS232C
connector

VT55-JA 115 60 Yes 20 mA with 283B
connector

VT55-1B 220/240 50 Yes 20 mA with 283 B

connector
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1.5 TECHNICAL CHARACTERISTICS

The VT55 DECscope is designed to operate in a typical office or laboratory environment. It will
operate over a wide temperature and humidity range and is insensitive to most power “brownout”
conditions. The following paragraphs itemize the installation, functional, and interface characteristics

of the VT55.

1.5.1 Installation Characteristics
Cabinet Dimensions

Height

Width

Depth

Minimum Table Depth

System Weight
With Copier
Without Copier

Temperature
Operating Environment
With Copier
Without Copier
Nonoperating Environment

360 mm (14.1 in)
530 mm (20.9 in)
690 mm (27.2 in)
450 mm (17.7 in)

25.8 kg (57 Ib)
22.2 kg (49 Ib)

15° to 32° C (58° to 90° F)
10° to 40° C (50° to 104° F)
~40° to 66° C (~40° to 151° F)

Humidity (Noncondensing)
Operating Environment

With Copier 20 to 80%
Without Copier 10 to 90%
Nonoperating Environment 0 to 95%
Power
Nominal Line Voltage Range (Vac) Maximum Line
Model Voltage (Vac) -13% +9% Line Current (Amps) Freq (Hz)
VT55-EA, EE, HA 115 100 126 1.5 60+ 1
VT55-EB, EF, HB* 240 209 262 0.7 50/60 1
VTS55-EC, EH, HCt 100 87 109 1.7 50/60 £ 1
VT55-FA, FE, JA 115 100 126 2.4 60 £ 1
VT55-FB, FF, IB* 240 209 262 1.2 501

* Jumper selectable for 230 or 220 Vac, -13%, +9%
+ Jumper selectable for 110 or 127 Vac, -13%, +9%

Power Line Voltage Transients Voltage transients must be less than 300 V peak-to-
peak to ensure no data errors. Voltage transients
on the power line greater than 1000 V peak-to-peak

may cause damage to the terminal.
Safety and Ground Current Leakage 3.5 mA max
Fault Protection Circuit breaker

Power Cord Length 274 m (9 ft)
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1.5.2 Functional Characteristics
Video Display

Size

Active Screen Size

Method

Phosphor

Linearity

Alphanumerics
Character Lines
Character Columns
Control
Character Set
Special Features
Character Matrix

Graphics
Resolution
Graphs or Histograms
Grid
Graph Markers
Special Features

Special Features
Hold Screen Mode
Terminal Identifier

Keyboard
Format
Keyclick

Error Correction

Special Keys

Auxiliary Keypad

User Controls
Intensity
Parity
Power/Logic Reset

Baud Rate/Interface Mode

305 mm (12 in) diagonal
203 X 127 mm (8 X 5.0 in)
Raster scan, roll-free

P4

+1/2 point

24

80

Blinking alpha cursor

96-character, upper- and lowercase ASCII subset,
32 control characters, and graphic characters.
Upward and downward scroll, bell, erase, tabulate,
cursor control

7 X7

512 horizontal X 236 vertical points

Two single-valued functions of x, each individually
controlled

512 vertical lines and 236 horizontal lines, each
individually controlled

512/graph, total of 1024. Each graph marker is
individually controlled

Individual blanking and unblanking of all graph
features, clear all graphs.

Allows interruption of data transmission for
extended display viewing.

Terminal will respond with ESC/E when receiving
ESC Z.

ANSI X 4.14-1971 standard typewriter keyboard
Audible feedback on each keystroke

Three-key rollover to reduce errors caused by fast
typing

Extra control keys for special and commonly used
control functions include ESC, TAB, SCROLL,
BACKSPACE, BREAK, LINE FEED,
RETURN, COPY, REPEAT

Extra control keys for transmitting 2-character
escape sequences and special character codes

Variable to adjust character and graph brightness
Even or no parity, switch selectable; odd parity,
jumper-selectable

Turns line voltage on and off and resets unit to
Alphanumeric mode.

Allows choice of baud rate, full duplex, full duplex
with local copy, and local mode with rotary
switches.
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Copier
Image Copied
Time/Print
Copy Size

Paper Roll Size
Character Format
Graph Field

User Controls

1.5.3 Interface Characteristics
Type

Speed
Full Duplex

Full Duplex with Local Copy
Full Duplex, Split Speeds

Transmission
10-Bit Length
11-Bit Length
Parity

Supplied Cable Length
20 mA models
EIA models

Maximum Cable Length
20 mA models
EIA models

1.6 VTS5 OPTIONS

Display on screen less the alphanumeric cursor
Approximately 25 seconds/copy

Approximately 76.2 mm (3 in) high X 177.8 mm (7
in) wide

36.5 m (120 ft) long X 216 mm (8-1/2 in) wide

7 X 7 dot matrix

512 points horizontal X 236 points vertical
Variable character width adjustment

20 mA current loop or EIA, depending on model

75, 110, 150, 300, 600, 1200, 2400, 4800, and 9600
baud -

110, 150, 300, 600, 1200, 2400, 4800, and 9600 baud
Transmission at 75, 150, 300, or 4800 baud with
reception at 110, 600, 1200, 2400, 4800, or 9600
baud

75, 150, 300, 600, 1200, 2400, 4800, and 9600 baud
110 baud only

Generated on transmission as odd or even parity or
a mark. (No parity is switch-selectable.) Parity is
not checked on reception.

7.6 m (25 ft)
7.6 m (25 ft)

304.8 m (1000 ft)
15.2 m (50 ft)

There are three cable options available for the VTS5S5. These are:

1. BNS52C-7F 7.6-m (24.9-ft), current loop cable with a 283B telephone type plug

2. BNS52B-7F 7.6-m (24.9-ft), 20-mA adapter cable with an 8-pin Mate-N-Lok connector

3. BNS52A-7F 7.6-m (24.9-ft), EIA cable with the standard 25-pin EIA connector.

These optional cables allow the user to convert his VT 55 to either a 20-mA current loop interface or an
EIA interface in the event his interface requirements change after purchasing the VT55. Optional
interface cables may be purchased from the nearest Digital Equipment Corporation Sales Office.
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CHAPTER 2
SITE PREPARATION AND PLANNING

2.1 PURPOSE AND IMPORTANCE

In order to facilitate installation of the VT 55 DECscope upon receipt from the factory, the user should
ensure that site installation requirements are met. As the VT55 is designed to operate in most office
and laboratory environments, special alterations to the installation site will not normally be required.
The paragraphs which follow detail the user’s responsibility prior to installation. These concern instal-
lation, space, operating environment, power, and signal connection requirements. If any questions
arise concerning site preparation, please call the local DIGITAL Field Service Representative.

2.2 INSTALLATION SPACE

The VT55 is a tabletop mounting device. The cabinet is 360 mm (14.1 in) high, 530 mm (20.9 in) wide,
and 690 mm (27.2 in) deep. A table depth of 450 mm (17.7 in) is required for unit placement. A space of
640 mm (25 in) should be allowed in vertical height above the table to tip the unit into a position that
allows access to switches and data cables. These dimensions are diagrammed in Figure 2-1.

8009-5 8009-3

Figure 2-1 VTS5S Installation Dimensions
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The VT55 must be kept at least 50 mm (2 in) from the nearest obstruction in the rear. This permits
adequate air flow space for internal convection cooling. VT55 models FA, FB, FE, FF, JA, and JB
with internal copiers require clearance on the top and right side of the unit for access to the copier
paper housing and copier paper output.

The VTS5 should be positioned so that access to the keyboard and work material is comfortable. A
page holder is mounted just to the right of the video screen to aid in transcribing information from
paper to the VT5S keyboard.

2.3 OPERATING ENVIRONMENT

2.3.1 Operating Temperature and Humidity

The VTS5 is designed to operate in a typical office or laboratory environment. Acceptable limits of
ambient temperature are 10° to 40° C (50° to 104° F). Relative humidity must be between 10 and 90
percent with a maximum wet bulb temperature of 82° F and a minimum dew point temperature of 2°
C (36° F). These parameters ensure that there is no condensation on the unit.

2.3.2 Device Dissipation
Nominal device dissipation for the VTS5 DECscope is approximately 500 Btu/hr. No special cooling
consideration is needed for the terminal. However, in worst case use where the VT55 has a copier

installed that is running 100 percent of the time with the line voltage at maximum, the thermal load
could increase to 1000 Btu/hr.

2.3.3 Electrical Noise Tolerance

Electromagnetic fields in the vicinity of the VT5S can cause distortion or jittering of the video display.
This is caused by distortion in the travel of the cathode ray tube electron beam due to the fields. Items
that generate electromagnetic fields such as power transformers, fluorescent lights, and transmitting
antennas should be kept away from the VT55. An acceptable electromagnetic field intensity is less than
1 volt/meter, at any frequency, measured in the vicinity of the VTS55.

2.3.4 Vibration, Atmosphere, Altitude
There are no special considerations that must be made for the VT 55 with regard to these parameters at
most installation sites. The installation site must be free of excessive vibration and be free of excessive

dust, metal particles, and corrosive fumes in the air. The product can operate in altitudes up to 2730 m
(8000 ft) above sea level.

These requirements are easily met in most installation cases. When it is questionable that a given site
meets these requirements, the local DIGITAL Sales or Service Representative should be consulted.

2.4 POWER REQUIREMENTS

It is the user’s responsibility to provide an adequate source of ac power to the VT5S. The power source
must deliver voltages that are suitable to operate the unit and must be capable of providing the
machine with adequate current. The power lines must also be relatively free of voltage transients.
Paragraph 1.5.1 defines line voltage, transients, frequency, and maximum current requirements for the
various models of the VT55. Maximum current values for the copier versions assume that the copier is
running 100 percent of the time.

The 240 Vac models of the VT55 may be easily modified upon arrival at the site for 220 Vac or 230 Vac
nominal line voltage. The 100 Vac version may be converted for 110 Vac or 127 Vac nominal line
voltages. The maximum deviations from nominal of +9% and -13% apply in these cases as well. In
addition, 100 Vac and 240 Vac machines are shipped from the factory wired for 50 Hz operation. If
required, non-copier units may be easily altered to operate at 60 Hz. Chapter 3 of this manual explains
these procedures. VTS5 units with copier operate at only 50 Hz or 60 Hz, depending on the model
(Table 1-2).
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VT55-EA, EB, EE, EF, HA, and HC require 185 W of power while the copier versions, VT55-FA, FB,
FE, FF, JA, and JB, require 300 W maximum. The local DIGITAL Field Service Representative
should be consulted if the integrity of the power source is questionable.

Each unit is shipped with a 2.75-m (9-ft) power cord. A NEMA (National Electronic Manufacturer’s
Association) 5-15P male plug is provided on VT55-EA, EC, EE, EH, FA, FE, HA, HC, and JA, while
NEMA 6-15P is installed at the end of VT55-EB, EF, FB, FF, HB, and JB power cords. Figure 2-2
shows mating plugs and receptacles.

PLUG RECEPTACLE PLUG RECEPTACLE
NEMA# 5-15P 5-15R 6-15P 6-15R
DEC # 90-08938 12-05351 90-08853 12-11204
VT55 EA,EE,HA,EC,EH,HC,FA,FE,JA VT55 EB,EF,HB,FB,FF,JB

CP-2522

Figure 2-2 VTS5 Power Connectors

When the VTS5 is interfaced to a computer with switched convenience outlets, it is convenient to allow
the terminal to be powered by the master console power key by utilizing these outlets.

2.5 SIGNAL CABLES

VT55 models EA, EB, EC, FA, FB are shipped with a 7.6-m (24.9-ft), 20-mA signal cable. The signal
cable is terminated with an 8-pin, male Mate-N-Lok connector suitable for connection to most
DIGITAL serial line interface options. This connector may be removed and replaced as desired.

Models EE, EF, EH, FE, FF are shipped with a 7.6-m (24.9-ft), EIA signal cable. This cable is termi-
nated with a male 25-pin connector which is compatible with EIA Standard RS232C.

Models HA, HB, HC, JA, JB are shipped with a 7.6-m (24.9-ft), 20 mA signal cable. This cable is
terminated with a telephone-type 283 plug compatible with DECsystem-10 applications.

Refer to Chapter 3 for details on part numbers and pin assignments if this information is required at
site planning.
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8. Test the unit by pressing keys and checking for corresponding characters on the screen.
Press COPY if applicable. This ensures that the video, microprocessor, keyboard, and cop-
ier are functional in the local mode. The hard copy output received at the copier after 25
seconds should be an accurate representation of the video screen display. The blinking
alphanumeric cursor will not appear on the copy. Use the pinch roller release lever to release
the paper to examine the copy. The copy may be torn off on the serrated edge of the cover.

9. Connect the VT55 to the computer by following the procedure outlined in Paragraph 3.4.

10. To ensure that all of the VTS5 logic functions properly at operating speeds through a remote
interface, acceptance testing is to be performed with a host computer using the MAINDEC
programs listed below. However, before performing the acceptance test, tilt the VT 55 on its
back and set S1 and S2 to the desired baud rate and full duplex mode. If the VT55 is to be
used with a PDP-8 or a PDP-11 host computer, the following DIGITAL-supplied MAIN-
DEC programs must be used:

PDP-8 PDP-11 Title

MAINDEC-08-DHVTA MAINDEC-11-DZVTC VT50-A, B, H Acceptance Test
MAINDEC-08-DIVTC MAINDEC-11-DZVTD VT35 Acceptance Test

The VT50-A, B, H Acceptance Test tests all alphanumeric functions and the copier. The VTS5 graph-
ing capability is tested by the VT 55 Acceptance Test. At least one pass of each diagnostic should be run
in accordance with the supplied diagnostic writeup. The writeup should be read thoroughly to ensure
full understanding of what constitutes proper operation of the terminal. Please note that any terminal
errors will be found by careful examination of the video screen output, not by error reporting on the
console device. Users who have units with copier capability should ensure full copier operation by
pressing COPY after a graphic picture is displayed when running the VT55 Acceptance Test.

If the VTS5 is to be used on a processor other than a PDP-8, PDP-11, or other DIGITAL processor,
adjust the baud rate and interface mode switches to the desired setting. Any piece of software known to
operate the VT 55 may be utilized for final test of the unit. However, it is not the responsibility of the
DIGITAL Field Service Representative to ensure the integrity of user software.

If running the acceptance tests uncovers faults in the VTS5, the interface, or the computer, the manual
test in Paragraph 3.3 can be used to isolate the fault with the VTS5 off line.

3.3 MANUAL TESTING

1. The VT55 must be connected to the computer interface as outlined in Paragraph 3.4 and the
mode switch (S1) must be set for full duplex with local copy (half duplex) operation.

2. The computer does not require any program for the following test since the data transmitted
by the VTS5 is looped back to the receiver via internal VT55 connections. The interface
cable must be connected to the computer interface to assert proper logic conditions at the
optical couplers. Therefore, the interface must be powered up. If no computer is connected
to the VTS5, set the VTS5 in the local mode as described in Paragraph 3.2, step 4. In this
condition, the interface will be bypassed.
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3.3.1

Miscellaneous Functions

1.

10.

11.

Test the VT 55 by pressing keys and checking for corresponding characters on the screen. All
characters should be exercised in both upper- and lowercase. As characters are typed, the
cursor should move to the right one character position. Each time a character is typed, the
VT55 will make a clicking sound. When 80 characters have been typed on one line, the
cursor should be positioned under the 80th character.

With 80 characters displayed on one line, and the cursor positioned under the 80th charac-
ter, type an 81st character. Since no more space is available on the line, the 80th character
will be replaced by the 81st character and the cursor will remain under the last character
(80th) on the line.

While displaying 80 characters, press the BACKSPACE key. Note that the cursor moves

toward the left of the display one character position for each time the BACKSPACE key is
depressed.

Using the BACKSPACE key, position the cursor toward the middle of the display and then
type additional characters. Note that the characters previously displayed are replaced with
the characters just typed.

Press the space bar and note that the cursor moves one character position to the right and
replaces a character with a space.

Press the RETURN key. The cursor should move to the left margin of the line it is on.
Press the LINE FEED key. The cursor should move down one line.

Type another line of characters. This line of characters should appear under the line pre-
viously typed.

Every eight columns (character positions) there is a tab stop. Press the TAB key and note
that the cursor moves to the right until it reaches a tab stop. Press the TAB a second or third
time and note that the cursor is reaching the tab stops. Also note that when the TAB key is
pressed, characters are not erased from the display.

Use the RETURN and LINE FEED keys to position the cursor at the beginning of the next
line. Press the TAB key and verify that the cursor moves eight columns to the right. Type an
“X” to mark the spot where the cursor stopped. Continue to press the TAB key and then
type an “X” to see where all the tab stops (eight of them) are. Notice that when the cursor
reaches column 72, the TAB key will move the cursor only one column to the right. If the
cursor is at the end of a line, the TAB key will not move the cursor.

Using the RETURN and LINE FEED keys, move the cursor to the start of the next line.
Type two or three characters, then press the TAB key. The cursor should travel to the TAB
stop. Type characters, press the BACKSPACE key, then press the TAB key. Note that the
TAB key does not always move the cursor eight columns to the right, but only the number of
columns necessary to reach the next TAB stop.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.
25.

26.

Press the DELETE key and note that nothing happens to the display. The VT55 ignores this
key command. However, when a computer receives the DELETE command, special action
may be taken.

Hold the SHIFT key down and, at the same time, type some characters. Note that the
characters displayed are uppercase. Release the SHIFT key.

Press the CAPS LOCK key. Note that this key clicks and locks in the down position. Type
some characters and note that they are displayed in uppercase. Press the CAPS LOCK key
again and type more characters. These characters are displayed in lowercase.

Type all the numeral and symbol keys, except the ones with special words labeled on them.
Use the SHIFT key to display the symbol which is on the top half of the key. (Note that the
CAPS LOCK key will not perform the same function as the SHIFT key on keys that are not
letter keys. That is, to display a ““G” rather than a *‘g,” press either the SHIFT key or the
CAPS LOCK key. However, to display an “@” instead of a *2,” the SHIFT key must be
used.)

Press the CAPS LOCK key and type “ONE-TWO-THREE.” Note that the CAPS LOCK
key does not have to be unlocked to type the dashes.

Type several short lines, following each line with a RETURN and LINE FEED until the
bottom line (24th line) of the display is completed. Now press LINE FEED. Since the VT55
must provide a new line, it moves the information on the display up one line to make room.
Notice that the information that was displayed on the top line has gone off of the screen.

Type several more lines of characters. These lines are placed at the bottom of the display and
displace the same number of lines from the top of the display.

Press the BREAK key and note that nothing happens to the display. The VTS5S ignores this
key command. However, when a computer receives the BREAK command, special action
may be taken.

The red CTRL (control) key can be used with alphabetic keys to produce commands which
are neither upper- nor lowercase letters; i.e., CTRL H = BACKSPACE, CTRL M =
RETURN, CTRL J = LINE FEED. Hold down the CTRL key and type an H, then an M,
then a J. The cursor should backspace one character position, move to the left display
margin, and then move down one line.

Press CTRL G. The VTS55 internal buzzer should sound.

The red ESC (SEL) key is used to give the VTS5 special commands. Press ESC and then type
H. Note that the cursor moves to the upper left corner of the display.

Press ESC and then type K. The top line of the display will be erased.

Press ESC and then type J. The eritire display will be erased.

Type numerals 0 through 9 on the auxiliary keypad. Numerals 0 through 9 will be displayed.
The auxiliary keypad numeral keys perform the same functions as the numeral keys on the
main keyboard.

Press the period (.) key on the auxiliary keypad. A period (.) will be displayed. The period

key on the auxiliary keypad performs the same function as the period on the main keyboard.
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27.

28.

29.

30.

31.

Press the ENTER key on the auxiliary keypad. The cursor should move to the left margin of
the display. The ENTER key on the auxiliary keypad performs the same function as the
RETURN key on the main keyboard.

Press the arrow keys on the auxiliary keypad one at a time. The cursor should move in the
direction of the arrows on the keys, i.e., down for the down arrow, to the right for the right
arrow, left for the left arrow, and up for the up arrow.

For VT55s with a copier, press the COPY key. The information displayed will be printed on
the copier output.

Hold down the REPEAT key and then press and release any character key. The character
will be repeated on the display as long as the REPEAT key is held down.

Press ESC Z. The character E will be displayed. The VT55 will always respond with the
terminal identifier sequence ESC /E to ESC Z being received. ESC / is not displayed in this
case; it is part of the “‘escape sequence’ described in Chapter 5.

3.3.2 Graph Drawing Mode Functions

1.

10.

11.

12.
13.

Press ESC 1; the VTS5 is in Graph Drawing mode. (The VTS5 will no longer recognize keys
pressed as letters and numbers.)

Press I, then 0 to clear graph drawing memory. Be sure to depress SHIFT or CAPS LOCK
to obtain uppercase letters.

Press A, then # graph 0 is now enabled and a horizontal line should appear near the bottom
of the display.

Press B, then 6 and 6 again; a single dot should be displayed near the upper-left corner of the
display.

Press 6 twice, nine more times; a 10-dot horizontal line should be in the upper-left corner of
the display.

Press A, then ); the 10-dot horizontal line should become a solid histogram (solid intensity
bar from 10-dot horizontal line to baseline).

Press A, then %; the solid histogram should disappear and the horizontal baseline of graph 1
should appear on the bottom of the display.

Press H, then 5, followed by $§; this sets the next image near the center of the display.
Press J, then 6, followed by 6; a single dot should appear near the top center of the display.

Press 6 twice, nine more times; a 10-point horizontal bar should appear near the top center
of the display.

Press A, then 9; the 10-point horizontal line of graph 1 should become a histogram and the
histogram of graph 0 should reappear.

Press I, then /; this enables generation of grid lines and graph markers in the following steps.

Press L, then 0 twice; a single, long vertical line should appear near the left side of the
display.
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14.

15.

16.

17.

18.

19.

20.

Press C, then 1 twice; a 16-point vertical cursor should appear about 2.54 cm (1 inch) to the
right of the long vertical line. This is a cursor 0 graph marker.

Press K, then 2 twice; a second 16-point vertical cursor should appear on the display. This is
a cursor 1 graph marker.

Press D, then 0 twice; a long horizontal line should appear just above the lower graph 0 and
graph 1 baselines.

Press A, then SPACE,; all graph drawing information should be blanked from the display.
Press 9 to restore.

At this point, press the COPY key if the VT55 has a copier installed. An exact reproduction
of the display should appear at the copier paper output after 25 seconds. It is normal for the
graph to disappear from the display for this short period of time.

Press I, then 0; this is the Graph Clear command. All graph drawings should clear off the
display, leaving only the horizontal baselines of graph 0 and graph 1.

Press ESC, then 2; the VT55 is now restored to the Alphanumeric mode. Typing on the
keyboard should again display alphanumeric characters on the display. The horizontal base-
lines of graph 0 and graph 1 will remain displayed on the screen.

3.3.3 Hold Display Mode Functions

1.
2.
3.

6.
7.

Place the alphanumeric cursor on the bottom line.

Press ESC [ to enter Hold Display mode.

Press the LINE FEED key.

Type VTS5S5; characters do not appear on the display.

Press the SCROLL key; the message “VT55” should now appear on the display.
Press ESC \ to exit Hold Display mode.

Press the LINE FEED key; check for the message to scroll up.

3.4 CONNECTING THE VT55 TO AN INTERFACE

Models of the VT55 are supplied with interface cables for a 20 mA current loop with a Mate-N-Lok
connector, a 20 mA current loop with a 283B connector, or an EIA interface with an RS232C con-
nector. The various VT 55 models and their associated interface cables are as follows:

Model Interface Cable

VT55-EA, EB, EC, FA, FB 20 mA with 8-pin Mate-N-Lok connector.
VT55-HA, HB, HC, JA,JB 20 mA with a 283B telephone type connector.
VTS55-EE, EF, EH, FE, FF EIA interface with RS232C connector.

All interface cables are connected to the VT 55 by means of a plug-in card and are 7.6 m (24.9 ft) in
length. Optional interface cables (Paragraph 1.6) may be purchased from DIGITAL to allow the VT55
user to change the interface as requirements change. After connecting the VTS5 to the interface, the
baud rate and mode switches must be set per the requirements of Paragraph 3.4.5 or of the user.

3-6



3.4.1 20 mA Interface Cable with Mate-N-Lok Connector

VTS5 models EA, EB, EC, FA, and FB are supplied with the standard 20 mA interface cable termi-
nated with an 8-pin Mate-N-Lok connector. The connector may be removed and replaced if desired to
suit customer requirements. Table 3-1 and Figure 3-1 provide signal and pin information for the cable
and connectors. Table 3-2 provides part numbers for users who want to order parts from DIGITAL to

construct longer cables.

NOTE

For DL11-As and DL11-Cs that operate with 20 mA
current loops, capacitors are used to filter the receive
line and slow the switching time of the transmit line.
To avoid excessive distortion above 150 baud, the
capacitance in each of these two circuits must be
reduced. This is accomplished by clipping C29 (0.47
mF) and C31 (1000 pF), both shown on drawing DL-
3. Similar attention must be paid to other interfaces
requiring such modifications. Refer to the specifica-
tions for these devices at installation time.

Table 3-1 20 mA Interface Cable Wire Color-Pin Assignments (Mate-N-Lok)

Interface Cable Adapter Card Signal Mate-N-Lok
Wire Color Pin Number Assignment Pin Number
White HW1 Receive Positive 5

Black HW2 Receive Negative 2

Green HW3 Transmit Positive 7

Red HW4 Transmit Negative 3

Table 3-2 20 mA Interface Cable (Mate-N-Lok) Part Numbers

Description*

Part Number

Cable Type, 4-wire No. 22 stranded

DEC91-07706

Connector Type, 8-pin Mate-N-Lok (Male) | DEC 12-09340-01 or

Connector Male Pins, 4 required
Connector Type, 8-pin Mate-N-Lok
(Female)

Connector Female pins, 4 required

VT52 20 mA Adapter Card

AMP 1-480460 or equivalent

DEC 12-09378-03 or
AMP 350079-4 or equivalent

DEC 12-09340-00 or
AMP 1-480459 or equivalent

DEC 12-09379-03 or
AMP 350078-4 or equivalent

DEC 5411759

*Standard cable length is 7.6 m (24.9 ft) - BN52B-7F; maximum cable length is 304.8 m (1000 ft).
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Figure 3-1 20 mA Interface Cable with Mate-N-Lok Connector

3.4.2 20 mA Interface Cable with 283B Connector

VTS5 models HA, HB, HC, JA, and JB are supplied with a 20 mA interface cable terminated with a 4-
prong, telephone-type plug which can be used for DECsystem-10 applications. The 4-prong plug can
be removed and replaced with a connector more suitable for customer requirements if desired. Table 3-
3 and Figure 3-2 provide signal and pin information for the cable and connectors. Table 3-4 provides
part numbers for users desiring to order parts from DIGITAL to construct longer cables.

Table 3-3 20 mA Interface Cable Wire Color-Pin Assignments (283B)

Interface Cable Adapter Card Signal 283B
Wire Color Pin Number Assignment Pin Color
White HWI Receive Positive Black
Black HW2 Receive Negative Yellow
Green HW3 Transmit Positive Green
Red HW4 Transmit Negative Red

Table 3-4 20 mA Interface Cable (283B) Part Numbers

Description* Part Number
Cable Type, 4-wire, No. 22 stranded DEC 91-07706
Connector Type, 4-prong telephone (Male) DEC 12-05857-01
Connector Type, 4-socket telephone (Female) DEC 12-05857-02
VT52 20 mA Adapter Card DEC 5411759

*Standard cable length is 7.6 m (24.9 ft) - BN52C-7F; maximum cable length is 304.8 m (1000 ft)
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Figure 3-2 20 mA Interface Cable with 283B Connector

3.4.3 EIA Interface Cable

VT55 models EE, EF, EH, FE, and FF are supplied with an EIA cable terminated with the standard
25-pin EIA type connector. The connector may be removed and replaced if desired to suit customer
requirements. Table 3-5 and Figure 3-3 provide signal and pin information for the cable and con-

nectors. Table 3-6 provides part numbers for users who want to order parts from DIGITAL to con-
struct longer cables.

Table 3-5 EIA Interface Cable Wire Color-Pin Assignments

Interface Cable Adapter Card Signal EIA
Wire Color Pin Number Assignment Pin Number
Green H1 Protective Ground 1
Blue H2 Transmitted Data 2
Red H3 Received Data 3
White H4 Request to Send 4
(Wired true = +10 V)
Black H5 Signal Ground 7
Orange H6 Data Terminal Ready | 20
(Wired true = +10V)

Table 3-6 EIA Interface Cable Part Numbers

Description* Part Number
Cable Type, 6-wire, No. 20 stranded DEC 1700012
Connector Type, 25-Pin (Male) DEC 12-10493-31
Connector Male Pins, 6 required DEC 12-10493-39
Strain Relief, 2 required DEC 12-10493-50
VT52 EIA Adapter Card DEC 54-11448-1-0

*Standard cable length is 7.6 m (24.9 ft); maximum cable length is 15.25 m (50 ft).
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Figure 3-3 EIA Interface Cable

3.4.4 Changing VTS5S Interface Cables
The following procedure should be followed when changing interface cables.

1. Set the VT55 on its top side and remove the base assembly from the bottom of the unit.
(Refer to Chapter 6.)

2. Carefully remove the interface adapter card (EIA or either one of the two 20 mA adapter
cards) from the ROM/UART module. (Refer to Figure 6-3, items 41, 42, and 43.)

3. Carefully install the new interface adapter card on the ROM/UART module. Orient the
adapter card as shown in Figure 6-3. The components of the adapter card face down, in the
direction of the microprocessor module on the underside of the unit. Ensure that the set of
pins on the adapter card and the female socket connectors on the ROM/UART module are
properly aligned before pressing the adapter card onto the ROM/UART module.

4. Route the interface cable through the hole in VTS5 base and replace the base assembly.

3.4.5 Setting the Baud Rate Switches
When the VTS5 is installed, an understanding of the baud rate and interconnection requirement of the

host device is imperative. Paragraphs 4.3 and 4.4 discuss the meaning of full duplex, local mode, baud
rate, EIA, parity, etc.

To set baud rate and interface mode switches S1 and S2 (Figure 3-4):
1. Tilt the unit on its back as shown in Figure 2-1.

2. With a coin or screwdriver, turn switches S1 and S2 fully counterclockwise. The switches are
now in position 1-A (Figure 3-4).

3. Refer to Table 3-7 to adjust switches S1 and S2 to the desired interface mode and baud rate.

3.4.6 Setting the Parity Switches

Parity for the VT55 is selected by means of the PARITY NONE/EVEN switch and jumpers W5 and
W6 on the underside of the unit. Figure 3-4 shows the locations of the switch and jumpers. To gain
access to the parity switch and jumpers, lay the VT55 on its top side and remove the metal screen.

3.5 SERIAL LINE SIGNAL FORMAT

When data is transmitted from the VTS5S to the host computer or received from the host computer by
the VT 55, an agreed-upon protocol must be utilized in order for the two units to recognize each other’s
transmission. This protocol is specified by EIA (Electronic Industry Association) Standard RS232-C.
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[

Access to these switches
is gained by removing
the metal screen.

PARITY
NONE

5

(RESERVED)

=

Switch S2
at position G

Shown set for 9600 Baud, off-line use

Switch S1
at position 1

EVEN JUMPER

SHOULD BE INSTALLED FOR

w7
W6

W5

50 Hz operation

Odd parity insteady of even (if
parity switch is in ““Even’’position)

Space parity instead of mark (if
parity switch isin ““None’’ position)

SWITCH S2 generally dictates receiv-
ing speed. In the ‘‘match’’ positions,
indicated with an asterisk, the re-
ceiving speed will be the same as the
transmitting speed, which must be in-
dicated by the setting of switch S1.
Position A is the most counterclock-
wise position.

A — Match (Bell 103) — Local Copy*
B — 110 Baud
C — Match (Bell 103)*

D — 600 Baud

E — 1200 Baud
F — 2400 Baud
G — 9600 Baud

SWITCH S1 generally dictates trans-
mitting speed. In the ‘““match’’ posi-
tions, indicated with an asterisk, the
transmitting speed will be the same as
the receiving speed, which must be in-
dicated by the setting of switch S2.
Position 1 is the most counterclock-
wise position.

— Off-Line*

— Full Duplex with Local Copy*
— Full Duplex*

— 300 Baud

— 150 Baud

— 75 Baud

1
2
3
4
5
6
7 — 4800 Baud

The terminal will not operate with both switches in the ““match’’ position. See
the Users’ Manual for a complete list of switch settings. For Teletype (Model 33)
‘ k compatibility, set S1 to 3 and S2 to B (Full Duplex 110 Baud).

J

CP-2528

Figure 3-4 Location of Underside Switches and Jumpers
(Bottom View)
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Table 3-7 Baud Rate and Interface Mode Selection Switch Positions

Desired Baud Rate S1-S2
Environment Transmit | Receive Switch Positions Maximum Delay Time*
Off-Line 9600 9600 1-G These first five settings are
4800 4800 N/A functionally equivalent. (Since
2400 2400 1-F no interdevice communication
1200 1200 1-E occurs, the baud rate is irrelevant.)
600 600 1-D If the terminal is set for Off-Line
110 110 1-B use at 110 baud, the rate of repeti-
tion achieved with the REPEAT
key will be noticeably slower.
Full Duplex 9600 9600 2-G 8.3 ms
With Local 4800 4800 7-A 16.7 ms
Copy 2400 2400 2-F 33.3ms
1200 1200 2-E 67 ms
600 600 2-D 133 ms
300 300 4-A 267 ms
150 150 5-A 533 ms
110 1107 2-B 800 ms
Full Duplex 9600 9600 3-G 9.4 ms
4800 4800 7-C 18.8 ms
2400 2400 3-F 37.5 ms
1200 1200 3-E 75 ms
600 600 3-D 150 ms
300 300 4-C 300 ms
150 150 5-C 600 ms
110 110% 3-B 900 ms
75 75 6-C 1200 ms
4800 9600 7-G 7.3 ms
4800 2400 7-F 41.7 ms
4800 1200 7-E 88 ms
4800 600 7-D 179 ms
4800 1107 7-B 1100 ms
300 9600 4-G Negative
300 2400 4-F Negative
300 1200 4-E 25 ms
300 600 4-D 117 ms
300 1107 4-B 1033 ms
150 9600 5-G Negative
150 2400 5-F Negative
150 1200 5-E Negative
150 600 5-D 50 ms
150 110} 5-B 967 ms
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Table 3-7 Baud Rate and Interface Mod