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CHAPTER 1
INTRODUCTION AND SPECIFICATIONS

This is the technical manual for the VT100 series video terminals. It contains information a service tech-
nician or engineer needs to operate, test, and repair the VT100 series to a component level.

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Appendix A

Appendix B

Appendix C

Contains VT100 specifications and documentation ordering information.

Contains basic operator information, including use of the keyboard, use of SET-
UP modes for setting terminal characteristics, and simple trouble checking.

Contains installation procedures and interface information.

Contains a technical description of the basic VT100 video terminal. This chapter
assumes that the reader has the Field Engineering Print Set, MP00633.

Contains servicing information for the basic VT 100 video terminal.
Contains SET-UP information for the various VT 100 series options, installation
information, a technical description, and service information for the Advanced

Video option, the Current Loop option, and the VT105 Graphics Processor.

Contains a technical description and interfacing information for the standard
terminal port (STP).

Contains interfacing information for the graphics connector.

Contains programming information for the VT 100 series, including interface
timing considerations and descriptions of control functions the VT 100 responds
to, both in ANSI mode and in DEC VT52-compatible mode.

Contains a Recommended Spares List.

Contains a glossary of terms and abbreviations used in this manual.

1-1



VT100 SPECIFICATIONS

DIMENSIONS
Monitor
Height

Width

Depth

Keyboard

Height

Width

Depth

Minimum table depth

Weight

Monitor
Keyboard
Shipping weight

ENVIRONMENTAL
Operating
Temperature
Relative humidity
Maximum wet bulb
Minimum dew point
Altitude

Nonoperating
Temperature
Relative humidity
Altitude

Power

Line voltage
Line frequency
Current

Input power

Current limiting
Power cord

36.83 cm (14.5 inch)
45.72 cm (18 inch)
36.20 cm (14.25 inch)

8.89 cm (3.5 inch)
45.72 cm (18 inch)
20.32 cm (8 inch)
51.4 cm (20.25 inch)

13.6 kg (30 Ib)
2.0 kg (4.5 1b)
18.6 kg (41 1b)

10° t0 40° C (50° to 104° F)
10% to 90%

28°C(82°F)

2° C(36° F)

2.4km (8,000 ft)

—40° t066° C (—40° to 151° F)
0t095%
9.1 km (30,000 ft)

90-128 V rms single phase, 2 wire
180-256 V rms single phase, 2 wire (switch-selectable)

47-63 Hz

3.0 Arms maximumat 115V rms
1.5 A rms maximumat 230 V rms

250 VA apparent 150 W max.

3 A normal blow fuse
Detachable, 3 prong, 1.9 m (6 ft)
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Display
CRT

Format

Character
Charactersize

80 column mode
132 column mode
Active display size
Character set

Cursor type

Keyboard
General

Key layout

Numeric keypad

Visual indicators
Audible signals
Keyclick

Bell

Multiple bell
Communication

Type
Speeds

Code
Character format

Character size

Parity

Synchronization

30cm (12 inch) diagonal measure, P4 phosphor

24 lines X 80 charactersor 14 lines X 132 characters (selectable)

7 X 9 dot matrix with descenders

3.35mm X 2.0mm (0.132inch X 0.078 inch)

3.35mm X 1.3mm (0.132inch X 0.051 inch)

203 mm X 127 mm (8 inch X 5inch)

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

Keyboard-selectable, blinking block character or blinking underline

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

65-key arrangement and sculpturing similar to standard typewriter, with
18-key numeric keypad.

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

7 LEDs; 3 dedicated to ON LINE, LOCAL, and KBD LOCKED:; 4 are
user-programmable.

Sound simulates typewriter.

1) sounds upon receipt of BEL code; 2) sounds 8 characters from right
margin (keyboard-selectable).

Sounds upon detection of error in SET-UP save or recall operation.
EIA

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

ASCII
Asynchronous

7 or 8 bits; keyboard-selectable. (Note: if 8-bit character is selected, 8th
bit is always space.)

Even, odd, or none (keyboard-selectable)

Keyboard-selectable via automatic generation of XON and XOFF control
codes.
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ORDERING HARDWARE DOCUMENTATION

The following VT100 DECscope video terminal hardware manuals can be purchased from DIGITAL’s
Accessories and Supplies Group.

Part No. Title

EK-VT100-UG VT100 User Guide

EK-VT100-J1 VT100 Pocket Service Guide
EK-VT100-IP VT100 Illustrated Parts Breakdown (IPB)
EK-VT105-TM VT105 Technical Manual

MP 00633 VT100 Print Set

MP 00642 VT105 Print Set

EK-VT105-1P VT105 Illustrated Parts Breakdown (IPB)

Purchase orders for accessories and supplies should be forwarded to:

Digital Equipment Corporation
Accessories and Supplies Group
Cotton Road

Nashua, N.H. 03060

Contact your local sales office or call DIGITAL Direct Catalog Sales toll-free 800-258-1710 from 8:30
a.m. to 5:00 p.m. eastern standard time (U.S. customers only). New Hampshire customers should dial
(603)-884-6660. Terms and conditions include net 30 days and F.O.B. DIGITAL plant. Freight charges
are prepaid by DIGITAL and added to the invoice. Minimum order is $35.00. Minimum does not apply
when full payment is submitted with an order. Checks and money orders should be made out to Digital
Equipment Corporation.

Related Documentation

Intel 8080 Microcomputer Systems User’s Manual
From: Intel Corporation
3065 Bowers Avenue
Santa Clara, California 95051

EIA Specifications RS-232-C and RS-170
From: Electronic Industry Association
EIA Engineering Department
2001 Eye Street, N.W.
Washington, DC 20006

ANSI Standards X3.41-1974, X3.64-1977, 3.4-1977
From: Sales Department
American National Standards Institute
1430 Broadway
New York, NY 10018



CHAPTER 2
OPERATOR INFORMATION

PART 1 KEYBOARD CONTROLS AND INDICATORS

The VT100 terminal normally performs a two-part function. It is an input device to a computer -
information entered through the keyboard is sent to the computer. It is simultaneously an output
device for the computer - that is, data coming in from the computer is displayed on the video screen.
The following controls and indicators on the VT100 keyboard are illustrated in Figure 2-1.

SET-UP

SET-UP Key

Used in conjunction with other keys to perform specific functions such as setting tabs, scrolling, and
altering terminal characteristics.

ON LINE Indicator '
Lights to show that the VT 100 is on-line and ready to transmit or receive messages.

LOCAL Indicator

Lights to show that the terminal is off-line and cannot communicate with the host device. In local
mode the keyboard remains active and all characters typed are placed on the screen.

KBD LOCKED Indicator

Lights to show the keyboard has been turned off. The VT100 is still able to receive data from the host.
This condition can be cleared by entering and exiting SET-UP mode.

L1-L4 Indicators

These indicators are turned on and off by the host. Consult your local operating procedures for the
meaning of each indicator. L1-L4 also show self-test errors.

4 { - -

Keys

Each of these keys causes the VT100 to transmit a code that has a special meaning to your system.
Consult your local operating procedures for the meaning of these keys. In SET-UP mode the tand |
keys increase or decrease display brightness. The « and — keys move the cursor left and right.

BACK
SPACE

BACKSPACE Key
Transmits a backspace code.
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BREAK

BREAK Key

Transmits a break signal.

PF1

PF2 PF3 PFa4

PF1-F4 Keys

Each of these keys causes the VT100 to transmit a code that has a special meaning to your system.
Consult your local operating procedures for the meanings of these keys.

Numeric Keypad

The numeric keypad enables numbers to be entered in calculator fashion. Each key in the numeric
keypad generates the same character as the corresponding numeric key on the main keyboard. The
ENTER key corresponds to the RETURN key. These keys may also be interpreted by the host com-
puter as special function keys. Consult your local operating procedures for the meanings of these keys.

DELETE

DELETE Key

Causes the VT 100 to transmit a delete character code to the host system. The deleted character may or
may not be erased from the screen.

RETURN

RETURN Key

Transmits either a carriage return (CR) code or a carriage return and line feed (LF) code. This is a
SET-UP selectable feature.

LINE
FEED

LINEFEED Key

This key transmits a line feed code.

SHIFT

SHIFT Key

When pressed, this key enables the uppercase function of all keys. If a key does not have an uppercase
function the SHIFT key is disregarded.

)
o

RESET Key

In SET-UP mode this key starts the reset sequence. This has the same result as turning the terminal
power off and then on.
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80/132 COLUMNS Key

In SET-UP A mode this key switches the display line size from 80 to 132 characters per line or from
132 to 80 characters per line.

*
8 | RECEIVE SPEED Key

In SET-UP B mode this key steps the terminal through the receive baud rate settings in ascending
order.

&
7

TRANSMIT SPEED Key

In SET-UP B mode this key steps the terminal through the transmit baud rate settings in ascending
order.

A
% | TOGGLE1/0Key

In SET-UP B mode this key turns the selected operational feature on or off.

BELL
G | BELL Key

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

%
S | SET-UPA/BKey

In SET-UP mode this key switches the terminal from SET-UP A to SET-UP B or from SET-UP B to
SET-UP A.

$
4

LINE/LOCAL Key

In SET-UP mode this key switches the VT 100 to communicate with your system (ON LINE) or stops
the VT100 from communicating with your system (LOCAL).

#e
3 | CLEAR ALL TABS Key

In SET-UP A this key clears all horizonta] tabs set in the VT100.

SET/CLEAR TAB Key

In SET-UP A this key sets or clears individual horizontal tabs.

24



CAPS
LOCK

CAPS LOCK Key

This key enables the transmission of uppercase alphabetic characters only. All numeric and special
symbol keys remain in lowercase.

NO
SCROLL

NO SCROLL Key

When first pressed, this key stops the transmission of data from the computer to the VT100. When
pressed a second time, transmission resumes from where it was stopped. Check your local operating
procedures to ensure that your system recognizes this key.

CTRL

CTRL Key

When pressed in combination with another key, CTRL causes the VT 100 to transmit a code that has a
special meaning to your system.

TAB

TAB Key

This key transmits a tab code.

ESC

ESC Key

This key transmits a code that normally has a special meaning to your system. In many applications, it
tells your system to treat the next keys pressed as a command.

MONITOR CONTROL
The VT100 monitor contains only one control, the power switch, shown in Figure 2-2.

AUDIBLE INDICATORS (TONES)
There are three audible indicators associated with the VT100: a short tone (click), a long tone (bcep)
and a series of long tones.

Short Tone (click)
The short tone sounds whenever a key is pressed, with the following exceptions:

e  SHIFT or CTRL keys do not generate any keyclick because these keys do not transmit any
codes but only modify the codes transmitted by other keys.

e  When the KBD LOCKED indicator is turned on; in which case, the characters typed are
lost.

e The keyclick feature has been turned off in SET-UP mode.
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Long Tone (beep)
The long tone sounds to indicate one of the following conditions:

® A bell code was received from the computer.

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

Series of Long Tones

The terminal sounds the long tone several times in rapid succession to indicate that the nonvolatile

memory (NVR) had difficulty reading or writing SET-UP features. (When this occurs, check the SET-
UP features and then perform the recall or save operation again.)

CAPTIVE
SCR/EWS (4)

ACCESS
C9VER

A

AN ). s

INDICATOR

/

"
LINE PRINTER CONNECTOR
CONNECTOR EXTERNAL VIDEO
. — INPUT CONNECTOR
PRINTER
OPTION

EXTERNAL VIDEO

i\

—OUTPUT CONNECTOR

POWER SWITCH
1% — 8
N IN— NS
g . MODEL + SERIAL
l NUMBER LABEL
{ O l:?mo@ 0
] ] il il /

Q
— \ 7
KEYBOARD POWER POWER CORD
CONNECTOR SELECTOR CONNECTOR
OPTIONAL 20mA SWITCH

COMMUNICATION
CONNECTOR

MA-1987

Figure 2-2 VT100 Terminal (Rear View)

PART 2 SET-UP MODE
Unlike most terminals, the VT100 does not use switches or jumpers to individually turn the built-in

terminal features on or off. Instead, the VT 100 uses a nonvolatile memory (NVR) that always remem-
bers what features have been selected, as if a switch had been set.
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Selection and storage of built-in terminal features is performed in a special mode of operation called
SET-UP mode. 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, or 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.

SET-UP Features

SET-UP mode provides two brief summaries of the current feature status. The first presentation —
SET-UP A - displays the location of tab stops set and a visual ruler that numbers each character

position on the line. The second presentation - SET-UP B - summarizes the status of the other termi-
nal features.

SET-UP A - To enter SET-UP A, press the SET-UP key. The display has a presentation similar to
Figure 2-3. The bottom line of the display consists of a ‘“‘ruler’’ that numbers each character position
available on a line. Each tab stop is shown by a “T” above the ruler. If the tab stop(s) set are those

desired, you may exit SET-UP mode by pressing the SET-UP key again or you may now change the
tabs to meet your requirements.

-
SET-UP A A

| T T T " T
1234567990 P R{GTIRERIG1 2345678 OV PRLLT TR 2345678

.

MA-2732

Figure 2-3 SET-UP A Mode Presentation
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SET-UP B - SET-UP B mode may only be entered from SET-UP A mode. To enter SET-UP B from
SET-UP A press the 5 key on the main keyboard. The display looks like Figure 2-4. Figure 2-5
summarizes the SET-UP B presentation. This summary allows you to quickly determine what features
are enabled. For additional information on a feature refer to in Part 3, SET-UP Feature Definitions.

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

/TF B o A

MA2733

Figure 2-4 SET-UP B Mode Presentation

Determining What a SET-UP Feature Does

SET-UP features are basically a series of options in the VT 100 that allow the terminal to be tailored to
its operating environment. Table 2-1 lists each feature and shows one of the following general cate-
gories.

Installation
Computer compatibility
Operator comfort

The installation category includes the initial installation of the terminal and any special options that
may be attached to the terminal. If any options are added or removed, or the physical location of the
terminal is changed, verify the settings of these SET-UP features.
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Figure 2-5 SET-UP B Mode Summary

Table 2-1 Categories of SET-UP Features

R SPEED[]

Feature

Installation

Computer
Compatibility

Operator
Comfort

Ansi/VT52 mode
Answerback message
Auto Repeat

Auto XON/XOFF
Bits per Character
Characters per Line
Cursor

Interlace

Keyclick
Line/Local

Margin Bell

New Line

Parity

Parity Sense

Power

Receive Speed
Screen Background
Screen Brightness
Scroll

Tabs

Transmit Speed
Wraparound

#£
3

(shifted)

XXk XX

XXX X

> XX

e R oloke




Computer compatibility contains the features that must be set correctly so that the VT 100 can commu-
nicate with the host computer. An error in these settings may cause incorrect data to be sent to or
received from the computer; or an error may prevent the VT 100 from communicating with the com-
puter. 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 com-
municate with a different computer or a unique software package.

The operator comfort category contains SET-UP features designed exclusively for the operator. These
features allow the operator to tailor the VT 100 to fit individual preference. These features do not affect
any operations that occur between the terminal and the computer.

Part 3, SET-UP Feature Definitions, describes the specific function of each feature.

How to Change a SET-UP Feature

Changing any or all SET-UP features is a simple operation and is generally performed by following the
same basic steps.

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

2. Select the appropriate SET-UP mode by pressing the § 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 appro-
priate dedicated key. Each time the key is pressed the feature changes, generally to the
opposite state.

Table 2-2 briefly summarizes SET-UP features, the SET-UP mode you must be in to change a feature,
and the key used to change the feature setting.

Table 2-2 SET-UP Feature Change Summary

Key to

Changed In Change
Feature SET-UP Mode Feature
Answerback message B *
ANSI/VTS52 mode B 3
Auto Repeat B g
Auto XON/XOFF B ‘;
Bits per Character B g
Brightness A LY

* A special sequence is required for this feature. See the detailed features description.
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Table 2-2 SET-UP Feature Change Summary (Cont)

Key to
Changed In Change

Feature SET-UP Mode Feature
Characters per Line A (9
Cursor B g
Interlace B g
Keyclick B g
Line/Local A 2
Margin Bell B g

New Line B g
Parity B g
Parity Sense B 3
Power B g
Receive Speed B ;
Screen B g
Seroll B 6

(@] #E

Tabs A 2] and L3
Transmit Speed B g.
Wraparound B g

#e B g

3 | (shifted)

Setting the Answerback Message
Setting the answerback message differs from setting any other terminal feature. An answerback mes-

sage can be typed into the VT100, using the following steps.
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 mes-
sage. 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 answer-
back 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 character to indicate their presence
in the message.

5. Type 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 VT100
and can be saved with the save operation.

Saving SET-UP Features

SET-UP features may be changed and stored on either a temporary or a fixed basis. To temporarily
store a feature, exit SET-UP mode after changing the feature; the terminal now reacts according to the
new setting. If a recall operation is performed, or the terminal is reset, or terminal power is turned off,
all temporary feature settings are replaced by the features that have been stored on a fixed basis.

To store SET-UP feature settings on a fixed basis, perform a save operation. This is a simple operation
that is accomplished by performing the following steps.

1. Place the terminal in SET-UP mode.

2. Press the SHIFT and S keys at the same time. The screen clears and the message “Wait” is

displayed in the upper-left corner. After a brief wait, the terminal returns to SET-UP A
mode.

NOTE
The save operation must be performed at the termi-
nal keyboard. The computer cannot perform this op-
eration, although it can temporarily modify the
setting of VT100 features.

Once these steps have been performed, SET-UP features which had been temporarily stored are now
stored on a fixed basis.

Recalling SET-UP Features

Temporarily stored SET-UP feature settings may differ from settings that are stored on a fixed basis.
To return to the fixed settings, perform the recall operation as follows.

1. Place the terminal in SET-UP mode.

2. Press the SHIFT and R keys at the same time. The screen clears and the message “Wait”
appears in the upper-left corner. After a brief wait the terminal returns to SET-UP A mode.

NOTE

When a recall operation is performed the contents of
the screen are destroyed.
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Resetting the Terminal

The VT 100 may be reset from the keyboard. When the terminal is reset, the terminal memory is cleared
and the self-test program runs as if the terminal power switch was turned off and then back on. To
reset the terminal:

1. Place the terminal in SET-UP mode.

2. Press the O key on the main keyboard. The VT100 is reset, the power on self-test runs, and
the terminal reacts according to the fixed SET-UP features.

NOTE
When a reset operation is performed the contents of
the screen are destroyed.

PART 3 DEFINITIONS SET-UP FEATURE

This section describes each SET-UP feature in detail (in alphabetical order) and states how each
feature affects the terminal.

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

ANSI/VTS2 Mode

The VT100 terminal follows two programming standards — American National Standards Institute
(ANSI) and VTS2. In ANSI mode, the VT100 generates and responds to coded sequences per ANSI
standards X3.41-1974 and X3.64-1977. In VT52 mode, the VT 100 terminal is compatible with previous
DIGITAL software using the VT52 video terminal. Both ANSI and VTS52 modes are outlined in
Appendix A of this manual.

Answerback Message

Answerback is a question and answer sequence where the host computer asks the terminal to identify
itself. This feature allows the terminal to identify itself by sending a message to the host. The entire
answerback sequence takes place automatically without affecting the screen or requiring operator
action. The answerback message may also be transmitted by pressing the CTRL and BREAK Keys at
the same time.

Auto Repeat

Auto repeat allows a key to be automatically repeated at the 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

ESC

NO SCROLL
TAB

RETURN

CTRL and any key

2-13



Auto XON/XOFF

The VT100 can automatically generate synchronizing codes XON (DC1) and XOFF (DC3). XOFF
stops data transmission from the computer to the terminal; XON resumes transmission. With the
feature enabled, the VT100 generates the XOFF code when one of the following occurs:

the internal buffer is nearly full

the NO SCROLL key is pressed

the terminal is placed in SET-UP mode
CTRL-S is pressed.

B =

When the buffer empties, the NO SCROLL key is pressed again, the terminal is taken out of SET-UP

mode, or CTRL-Q is pressed, the VT100 transmits the XON code to resume transmission from com-
puter to terminal.

If the host computer software does not support the XON/XOFF codes, data sent during buffer full
conditions, or when the terminal is in SET-UP mode, may be lost.

NOTE
The VT100 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.

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.

Characters per Line

The VT100 can display either 80 or 132 characters per line. In 80 character per line mode, the screen is
80 characters wide by 24 lines high. In 132 character per line mode, the screen is 132 characters wide by
14 lines high (24 lines if the VT 100 is equipped with the Advanced Video Option). In 132 character per
line mode, the displayed lines are physically the same width as 80 character per line mode but the
characters are more compact.

NOTE
When changing from 80 to 132 character per line
mode or vice versa, the current contents of the screen
are lost.

Cursor

The VT100 has two cursor displays to indicate the ‘“‘active positions’ or where the next character will
be placed on the screen. The cursor may be displayed as either a blinking underline (—) or a blinking
block (w). The cursor selection may perform an additional function; see the SGR escape sequence
definition in Appendix A.

Interlace

This feature is used for high resolution options. The interlace feature should be turned off if such an
option is not installed.
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Keyclick Tone
The keyclick is a tone that sounds every time a key is pressed. The keyclick may be turned on or off to
suit the operator’s needs. However, research and experience has shown that an operator is more accu-

rate when there is audible feedback from the keyboard. Like the bell tone, the keyclick volume is not
adjustable.

LINE/LOCAL

The LINE/LOCAL feature allows the operator to easily place the terminal in either an ON-LINE or a
LOCAL (off-line) condition. When the terminal is on-line (ON-LINE indicator is lit) all characters
typed on the kevboard are sent directly to the computer and messages from the computer are displayed
on the screen. in the LOCAL condition (LOCAL indicator is lit), the terminal is electrically dis-
connected from the computer; messages are not sent to or received from the computer; and characters
typed on the keyboard are echoed on the screen directly.

Margin Bel:
The margin bel! feature is much the same as the bell in a typewriter. If the cursor is eight characters
from the end of the current line while typing, the VT 100 sounds a tone to alert the operator.

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
carriage return (CR) and hne 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 since the computer is already performing this
function.

Parity

When enabled, parity checks for correct data transmission. If a transmission error occurs, the VT100
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 is disabled, no parity bit is transmitted or received.

Parity Sense

The parity sense feature defines which of the two methods of parity checking, odd or even, is being
used by the VT100. If the parity feature is on, the terminal’s parity sense must be matched to the parity
the computer is sending. If the parity sense features do not match, most characters sent to the com-
puter are rejected even though the character was received correctly by the VT100. If a parity in-

compatibility 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 disregarded.



Power

During initial installation, the terminal display must be set to the power line frequency. In the U.S. this
is 60 hertz.

Receive Speed
Receive speed must be set to match computer transmit speed. The VT 100 is capable of receiving 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.

Receive speed is independent of transmit speed; the terminal may receive data at one speed and trans-
mit data at a different speed.

Screen Background
This feature allows the operator to select the background of the screen display. In the normal screen

mode, the display contains light characters on a dark background; in reverse screen mode, the display
contains dark characters on a light background.

Screen Brightness

Unlike most video terminals, the VT 100 does not contain switches or knobs to adjust screen bright-
ness. Instead, the VT100 electronically controls screen brightness. This feature eliminates the high
failure rate of mechanical controls and still allows the operator to select the desired level of brightness

for maximum comfort under varied lighting conditions. This setting may be saved like any other
feature in the terminal.

Scroll

Scrolling is the upward or downward movement of existing lines on the screen to make room for new
lines at the bottom or top of the screen. It can be performed in two ways: jump scroll or smooth scroll.
In jump scroll mode, new lines appear on the screen as fast as the computer sends them to the terminal.
At the higher baud rates, the data is very difficult to read due to the rapid upward movement of the
lines. In smooth scroll mode, a limit is placed on the speed at which new lines of data may be sent to
the terminal. Upward movement of lines occurs at a smooth steady rate allowing data to be read as it
appears on the screen.

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 supported
by the host computer to ensure that data is not lost
when smooth scroll mode is enabled.

Tabs

The VT100 can jump or tab to preselected points on a line just like a typewriter. The tab stops may be
individually changed or totally cleared and then reset.

Transmit Speed

Transmit speed must be set to match the computer receive speed. The VT 100 can transmit at any one
of the following preselected transmit speeds: 50, 75, 110, 134.5, 150, 200, 300, 600, 1200, 1800, 2000,
2400, 3600, 4800, 9600, and 19,200 baud.

Transmit speed is independent of receive speed; the terminal may transmit data at one speed and
receive data at a different speed.
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Wraparound

When this feature is enabled, the 81st or 133rd character (depending on 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.

#32 (shifted)

The VT100 contains character sets for the U.S. and the United Kingdom. The difference between the
two sets is one character, the # or 1 symbol. When the standard U.S. character set is selected, the

uppercase 3 key on the main keyboard displays the # character. The t character is displayed when the
U.K. character set is selected.

PART 4 SELF-TESTING THE VT100

A self-test mode in the VT 100 automatically, or on command, tests the condition of the terminal if a
fault is suspected. The self-test program checks the following items.

Internal memory

Advanced video memory (if option is installed)
Nonvolatile memory (NVR)

Keyboard

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

Self-Test Error Codes

There are two broad categories of errors: fatal and nonfatal. Fatal errors cause the terminal to immedi-
ately stop all operations. No intelligible information is displayed on the screen, but the screen most
likely contains a random pattern of characters. The only error indication (in addition to random
characters) is a possible error code displayed on programmable keyboard LEDs L1-L4. However, no
terminal function, including the lighting of LEDs, is guaranteed if a fatal error is found. See Table 2-3.

Nonfatal errors do not halt the terminal processor. Instead, the terminal is forced to LOCAL mode

and an error code character is displayed in the upper-left corner of the screen. There are five types of
nonfatal errors:

Advanced Video Option data RAM (AVO)
Nonvolatile data RAM checksum error (NVR)
Keyboard missing or malfunction (KBD)

Data loopback error (Data)

EIA modem control lines loopback error (EIA).

NOTE
Loopback tests are not performed on power-up; they
must be invoked separately with the proper escape
sequence. See Appendix A for further information on
this test.

Table 2-4 shows the possible nonfatal error characters that may appear on the screen and the failure
represented by each character.

If the terminal passes all these tests, a final check of its operation is possible in SET-UP mode. Exam-
ine the display and compare it with the printed examples. Double height, double width, bold, blinking,
reverse, etc., are all represented in SET-UP mode.
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Table 2-3 Fatal Displayed Error Codes

Keyboard LEDs

Li

L2 L3 L4 Error Replace FRU
OFF OFF OFF ON ROM 1 Terminal controller
OFF OFF ON OFF ROM 2 Terminal controller
OFF OFF ON ON ROM 3 Terminal controller
OFF ON OFF OFF ROM 4 Terminal controller
OFF ON OFF ON Main Data RAM Terminal controlier
Table 2-4 Nonfatal Displayed Error Codes
Faulty Module

Char AVGO NVR KBD Data EIA

! X

2 X

3 X X

4 X

5 X X

6 X X

7 X X X

& X

9 X X

: X X

; X X X

< X X

= X X X

> X X X

? X X X X

@ X

A X X

B X X

C X X X

D X X

E X X X

F X X X

G X X X X

H X X

I X X X

J X X X

K X X X X

L X X X

M X X X X

N X X X X

(0} X X X X X
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PART 5 WHAT TO DO IN THE EVENT OF A PROBLEM

If it appears that there is a problem in the terminal, you should initiate the self-test procedure. This test
will help to determine if the problem lies in your terminal or in some other part of the computer
system. If the terminal appears to be faulty, refer to Table 2-5. This table describes the items an
operator can check prior to making a service call.

Table 2-5 Problem Checklist

Symptom Possible Cause and Corrective Action
VT100 will not turn on AC power cord not plugged into wall
when power switch outlet; plug in cord.

is set to ON.

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

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

AC line fuse blown. Turn terminal OFF and
have the fuse replaced. (See Figure 1-2
for location.)

No keyboard response Keyboard cable not plugged into monitor;
plug in keyboard cable.

KBD LOCKED indicator on; computer has
turned keyboard off. If condition

persists, check with the host computer
software people for a possible operating
error.

Perform the self-test operation.
Garbled characters Transmit and/or receive speeds, parity
sense, or parity enable may be wrong;

check settings.

Perform the self-test operation.
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CHAPTER 3
INSTALLATION AND INTERFACE INFORMATION

SITE CONSIDERATIONS

The design of the VT100 (Figure 3-1) normally poses few constraints on selecting a place in which to
install the terminal. In most cases, any environment suitable to the operator is a satisfactory environ-
ment in which to operate the terminal. Extremes of temperature and humidity should be avoided. A
summary of VT100 guaranteed operating conditions may be found in Chapter 1.

UNPACKING AND INSTALLATION
The VT100 shipping carton contains the following items:

VT100 monitor

VT100 detached keyboard
VT100 power cord

VT100 SET-UP label
VT100 User Guide.

To install the VT100 perform the following steps:

1.

2.

Remove the VT100 from the shipping carton and place it in the desired work area.

Place the keyboard in front of the terminal and plug the keyboard coiled cord into the
keyboard receptacle at the rear of the terminal (Figure 3-2).

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

Connect the power cord to the power cord receptacle at the rear of the terminal and plug the
other end of the power cord into a nearby wall outlet.

Connect the communications cable to the appropriate communications receptacle.

Turn the power switch on. The terminal automatically performs the power-up self test and
either the ON LINE or LOCAL indicator on the keyboard will light. After approximately
one minute the cursor will be visible in the upper-left corner of the screen.

Set the desired SET-UP features outlined in the operator section of this manual.

Once the installation procedure is complete, record the SET-UP features selected on the
VT100 SET-UP label and attach the label to the underside of the keyboard.
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Figure 3-2 VT 100 Rear View

USER MAINTENANCE

The keyboard keys are the only moving parts of the terminal and require no preventive maintenance
by the owner. The VT100 surfaces may be cleaned with soap and water or any mild detergent. Cleaners

with solvents should not be used.

The VT 100 packaging is not meant to be weatherproof; there are several openings in the case through
which liquids, coins, paper clips, and other objects can fall. Such objects would disturb the electronic
operation of the terminal if they came into contact with the circuitry. For this reason, avoid putting
drinks and metal objects on the top of the terminal, or using excessive water to clean the terminal.
Rubbing the keys with a dry or barely moist cloth should clean them. Do not remove the keycaps to
clean them more thoroughly; damage may result to the switch contacts if they are replaced incorrectly.

Keep the ventilation slots clear. Blocking these slots by placing objects on top of or under the VT 100

may cause the terminal to overheat.
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INTERFACE INFORMATION

EIA Interface

The basic VT 100 operates on full duplex, asynchronous communication lines. The terminal interfaces
to the line with a 25-pin connector mounted on the back of the terminal which meets the requirements
of EIA specification RS-232-C. Table 3-1 summarizes the EIA connector signals. The following para-
graphs explain each signal as used in the basic VT 100.

Protective Ground - Pin 1

This conductor is electrically bonded to the VT 100 chassis. Use of this conductor for reference poten-
tial purposes is not allowed.

Transmitted Data (from VT100) - Pin 2

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

Received Data (to VT100) - Pin 3
The VT100 receives serially encoded characters generated by the user’s equipment on this circuit.

Request to Send (from VT100) - Pin 4
Asserted at all times when terminal is powered up.

Carrier Detect (to VT100) - Pin 8
Ignored at all times.

Speed Select (from VT100) - Pins 11, 19, and 23

This signal is alternately called secondary request to send. The basic VT100 maintains this line in the
asserted state at all times.

Speed Indicator (to VT100) - Pin 12
This signal is alternately called secondary carrier detect and is ignored at all times.

Transmission Clock (to VT100) - Pin 15
Ignored at all times.

Clear to Send (to VT100) - Pin 5
Ignored at all times.

Data Set Ready (to VT100) — Pin 6
Ignored at all times.

Signal Ground - Pin 7
This conductor establishes the common ground reference potential for all voltages on the interface. It
is permanently connected to the VT 100 chassis.

Receive Clock (to VT100) - Pin 17
Ignored at all times.

Data Terminal Ready (From VT100) - Pin 20
Data terminal ready is asserted at all times.

Ring Indicator (to VT100) - Pin 22
Ignored at all times.
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Table 3-1 EIA Connector Signals

Pin

No. Description

1 Protective ground

2 Transmitted data

3 Received data

4 Request to send

S Clear to send

6 Data set ready

7 Signal ground (common return)
8 Carrier detect

9 (Not used)

10 (Not used)

11 Same as pin 19

12 (Secondary carrier detect) speed indicator
13 (Not used)

14 (Not used)

15 Transmit clock

16 (Not used)

17 Receive clock

18 (Not used)

19 (Secondary request to send) speed select
20 Data terminal ready

21 (Not used)

22 Ring indicator

23 Same as pin 19

24 (Not used)

25 (Not used)

Electrical Characteristics

VT100 Output Voltages - On all signals designated ““from VT100,” the mark or unasserted state is 6.0
V to -12.0 V; the space or asserted state is +6.0 V to +12.0 V.

VT100 Input Voltages - On signals designated “to VT100,” -25.0 V to +0.75 V or an open circuit is
interpreted as a mark or unasserted state, and +25.0 V to +2.25 V is interpreted as a space or asserted

state. Voltages greater in magnitude than 25 V are not allowed. These levels are compatible with EIA
STD RS-232-C and CCITT Recommendation V.28.

Optional 20 mA Current Loop Interface

In most current loop applications, the VT100 is connected in a passive configuration - that is, current
is supplied to the VT100. In this mode, the transmitter and receiver are both passive, both optically
isolated, and the transmitter goes to the mark state when power is turned off.

Conversion from active to passive (or vice versa) requires moving a slide switch.
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In active mode either the transmitter or the receiver or both may be connected so that the VT100
sources the 20 mA of current. In active mode isolation is not present and the transmitter goes to the
space state when power to the VT100 is turned off.

Figure 3-3 shows the 20 mA current loop interface connector mounted to the access cover and lists the
individual pin assignments.

The electrical characteristics of the 20 mA current loop interface are shown below.

Transmitter

Min Max
Open circuit voltage 50V S0V
Voltage drop marking - 20V
Spacing current - 2.0 mA
Marking current 20 mA S0 mA
Receiver

Min Max
Voltage drop marking - 25V
Spacing current - 3.0mA
Marking current 15 mA 50 mA

In addition to the above specifications for passive operation, active mode places the transmitter or
receiver in series with a source of 17 V + 5 percent and 660 ohms.

External Video Connections

In addition to the EIA interface, the VT100 can easily interface to external video devices. The video
devices may act either as a slave to the VT100 when connected to the composite video output or
provide synchronized video to the VT100 video section when connected to the video input. The exter-
nal video connectors are the two female BNC connectors located on the back of the terminal just
below the EIA connector. The upper connector, J8, is the video input while the lower connector, J9, is

the video output.
Composite Video Output (J9)
The composite video output provides RS170 output generated by combining the video signal with a
composite sync signal. The output contains all video data appearing on the VT100 screen except that
video which comes from J8. The output has the following nominal characteristics (Figure 3-4):

1. Output impedance = 75 ohms, dc-coupled

2. Synclevel =0V

3. Black level = approximately 0.3 V when loaded with 75 ohms

4.  White level = approximately 1.0 V with a 75 ohm load
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5. The composite sync waveform conforms to EIA RS170 standards. The vertical interval is
composed of six equalizing pulses, six vertical sync pulses, and six more equalizing pulses.
The timing is as follows:

Equalizing pulse width = 2.33 ys + 50 ns
Vertical pulse width = 27.28 us £ 200 ns
Horizontal pulse width = 4,71 yus + 50 ns
Horizontal blank width = 11.84 us + 50 ns/80 column
mode
= 12.34 us £ 50 ns/132 column
mode
Front porch = 1.54us £+ 50ns.
O O
TERMINAL
ACCESS
T/COVER
PIN ASSIGNMENTS
1 - TEST NEGATIVE
2 - TRANSMIT -
3 - RECEIVE -
5 - TRANSMIT +
7 - RECEIVE +
8 — PROTECTIVE GROUND
@) O 20mA CURRENT
__— LOOP CONNECTOR

123 5 78

MA-1992

Figure 3-3 20 mA Current Loop Interface
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Figure 3-4 Composite Video Output

Video Input (J8)

An analog signal applied to the video input is ““ORed” with the internal video signal such that the
beam intensity at any point on the screen corresponds to the intensity of that signal which tends to
make the beam brighter at that point. A video signal on this input affects only the internal screen and
does not appear on the composite video output. This input has the following nominal characteristics:

Input impedance = 75 ohms, dc-coupled
Black level = 0 V

White level = 1.0 V

Maximum continuous input = £2.0 V.,

bl e

The external video source must be synchronized to the VT100; it may do this by referencing the
composite sync on the composite video output. This means that the VT 100 video input will not syn-
chronize with any composite video source including the composite video output of another VT100.



CHAPTER 4
TECHNICAL DESCRIPTION

4.1 INTRODUCTION TO VT100 TECHNICAL DESCRIPTION

This section describes the contents of the technical description chapter and provides a technical over-
view of the terminal.

4.1.1 Scope of Chapter

This technical description is intended to provide an understanding of the terminal operating principles
for Field Service, depot repair, and engineering personnel. The description considers the terminal to be
several functional or replaceable subunits. Each subunit is described in its own section. Several sub-
units interact. Those interactions are discussed in the section about the subunit most involved in the
particular process. For example, power-up involves the nonvolatile RAM but is described in the mi-
croprocessor section. Scrolling has its own section because it is a complex process that involves the
microprocessor and video processor equally.

4.1.2 Order of Presentation

Each section describes the hardware first and the associated firmware operations second. This section
contains a block diagram level discussion of the terminal hardware and firmware. More detail is
provided in the functional block descriptions in later sections. Refer to the VT 100 series Field Mainte-
nance Print Set, No. MP00633, for circuit details while studying this manual.

4.1.3 Definition of Terms and Abbreviations

Many terms are written out the first time they appear, with an abbreviation or mnemonic in paren-
theses after it. The abbreviation is generally used after that. There is a glossary of abbreviations and
signal names in the appendices of this manual. Numbers may be given in binary, octal, decimal, or
hexadecimal (hex). The normal form will be decimal for scalar or ordinal values, and hex for data and
addresses. Numbers are subscripted B for binary, Q for octal, H for hex, and no subscript for decimal.

4.1.4 Hardware Introduction
The VT100 is a complete computer input and output terminal that has a keyboard like a typewriter

and displays its data on a video screen. It fits into two compact packages; the keyboard is flexibly
attached to the main cabinet by a coiled cable. Refer to Figure 4-1-1.

The terminal consists of four basic components (not including enclosures) plus two important options.
The components are the terminal controller, the keyboard, the CRT monitor, and the power supply.
The options are the advanced video option and the current loop adapter option.
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Figure 4-1-1 VT100 Components

The terminal controller is a single pc board module that manages all displays and all communication.
Everything else connects to it. The terminal controlller contains these functional components:

A microprocessor to manage terminal operations
A video processor for converting data to recognizable patterns

3072 bytes of random access memory (RAM) for screen data storage and microprocessor
scratch memory

8192 bytes of read only memory (ROM) containing the microprocessor’s programming to
operate the terminal with its particular features

A nonvolatile RAM (NVR) to store the user-settable operating features without requiring
hardware switches

An asynchronous serial receiver-transmitter (UART) for data exchange with the computer

EIA level converters to adapt the on-board input and output (I/0) signals to the commu-
nications interface

A special connector, the standard terminal port (STP) that allows a plugged-in option to
intercept terminal communications inside the terminal enclosure.

The keyboard is the typewriter-style input device for the operator. It has a loudspeaker for user feed-
back keyclicks and bells, and indicators that show internal states of the terminal.



The CRT monitor is a video screen that displays exchanges between the operator and the computer. It
can display data in two modes: 80 characters by 24 lines, or 132 characters by 14 lines (or, with the

AVO, 132 by 24). With the control circuitry on the terminal controller board, the CRT can perform
many special character display functions.

The power supply converts the ac power line to the four dc voltages required by the terminal. It has a
switching regulator for highest efficiency and coolest operation.

The advanced video option provides greater display capacity, plus it can carry extra firmware for the
expanded functionality of other products in the VT100 series.

The current loop adapter option converts the EIA output of the terminal controller to a more noise
immune standard when longer distances between the terminal and the computer are required.

4.1.5 Block Diagram Description

Figure 4-1-2 shows the VT 100 terminal as a set of functional blocks. The rest of this section describes
these blocks in greater detail.

4.1.5.1 Microprocessor — A microprocessor manages all terminal input and output operations. It also
provides the intelligence that enables the VT100 to respond to and generate a wide range of ANSI
control functions, and to emulate the characteristics of the VT52. Several of the microprocessor’s
program functions are effectively in series with data paths in the terminal. These functions have their
own blocks in the functional block diagram to clarify the processes involved. These blocks are shaded
to indicate that they are program functions or that the microprocessor controls data transfers between
the blocks. The microprocessor is a computer with its instructions in program ROM (read only mem-
ory) and working memory in the scratch RAM (random access memory). Terminal parameters for
start-up are stored in the nonvolatile RAM (NVR). The advanced video option (AVO) normally
contains extra RAM as described below but can also contain extra program ROM.

4.1.5.2 Program ROM - The VT100 program ROM is an 8K X 8 memory containing instructions
and data tables for the terminal’s microprocessor. Memory comes in four 2K packages (later VT100s

may have a single 8K package). Checksum data stored in each ROM allows the terminal to confirm
the condition of its programming at self-test.

4.1.5.3 Scratch RAM - The scratch RAM is the portion of RAM on the terminal controller that is
not used for the screen RAM. That is, the RAM is 3K bytes long, but only about 2.3K bytes are used
for screen display. The rest of the RAM contains the microprocessor stack, SET-UP data, various flag
bytes, the communication SILO, the keyboard buffer, and so on.

4.1.5.4 Nonvolatile RAM - The nonvolatile RAM (NVR) does not lose its data when its power is off.
It stores all user-settable features and parameters and the answerback message so that they are avail-

able each time the terminal is turned on. Even the screen intensity can be stored. There are no mechani-
cal switches needed for configuration.

4.1.5.5 Advanced Video Option — The advanced video option (AVO) contains the 1K X 8 of extra
screen RAM needed to expand the display from 14 lines of 132 characters to 24 lines, plus a 4K X 4
RAM to store an extended set of attributes for all characters. The AVO also contains an additional
segment of video processor to manage the four extra bits of data. Sockets for ROMs and jumper- or
switch-programmable decoders allow expansion or overlay of program memory.

The AVO is a replaceable subunit of the VT100.
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4.1.5.6 Keyboard - The keyboard is the user’s input device to the terminal. The keyboard’s output is a
serial data signal that travels along the same wire as data coming from the terminal. The keyboard
contains a bidirectional interface circuit, a set of keyswitches arranged like a typewriter, circuits to
send the key information to the interface, LED indicators, and a small loudspeaker for keyclicks and
bells. The connection to the terminal is a 3-wire coil cord carrying signals, power, and ground.

The keyboard is a replaceable subunit of the VT100.

4.1.5.7 LEDs - The terminal can inform the user of some internal conditions such as on-line or local
and keyboard locked through the LEDs on the keyboard. The LEDs also may indicate the location of
a failure during self test and are user programmable during normal operation.

4.1.5.8 Keyboard Translator - The output for each key is a number that represents the key’s location
(address) in the keyboard switch matrix. The microprocessor’s keyboard translator translates the ad-
dress to the industry-standard ASCII code.

4.1.5.9 Transmit Buffer - The ASCII codes wait in a transmit buffer until they can be transmitted.
Some keys (such as the numeric keypad in application mode) produce control functions that are three
bytes long. The transmit buffer is nine bytes long and thus can store at least three keys of any kind.

4.1.5.10 Communication Transmitter - The communication transmitter is one-half of a program-
mable universal synchronous/asynchronous receiver transmitter (PUSART) and its associated circui-
try and firmware routines. The PUSART is programmed to place data in a standard asynchronous
format by adding control and error detection bits to the original byte. The communication transmitter

thus takes the parallel ASCII keycodes out of the keycode buffer, converts them to serial form, and
delivers them to the EIA interface.

4.1.5.11 Communication Receiver - Data that the host sends to the terminal enters the commu-
nication receiver which is the other half of the PUSART. The PUSART accepts serial data from the
interface and converts it to parallel form. The PUSART also checks for errors and records them in a
status byte. The microprocessor reads the data and then the status byte to confirm the correctness of
the data. If an error is detected, a checkerboard is displayed instead of a character to symbolize the
error. If the microprocessor is busy managing the display, it devotes only enough time to the commu-
nication receiver to get the incoming code and check it for special codes requiring immediate action.

4.1.5.12 SILO - The rest of the incoming codes are stored in a part of RAM memory called a SILO.
This memory maintains the order of the data as it arrives; the first data to arrive leaves first. This
memory gives incoming data a place to wait when the microprocessor cannot transfer data from the
communication receiver to the screen RAM as fast as it arrives. The SILO control routine checks the
filling of the SILO and can issue XON and XOFF commands to the host to try to keep from over-
filling. (XON and XOFF are explained in Section 4.3, Communication.)

In local mode, data from the keyboard bypasses the communication receiver and transmitter and the
SILO.

4.1.5.13  Control Function Parser - When the microprocessor has enough time, it takes data from the
SILO and puts it through a co