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SAFETY WARNING

Dangerous voltages are present when the terminal is on, and may remain after the power is off. Use caution when working
on the internal electronics. Do not work alone.

The internal phosphor of the cathode ray tube is toxic. Use caution (safety goggles and gloves) whenever the cathode ray
tube is handled. If the tube breaks exposing skin or eyes to the phosphor, rinse the affected area with cold water and con-
sult a physician.

The terminal power cable is supplied with a safety ground. Do not use the terminal with an ungrounded outlet.
Do not connect or disconnect the keyboard cable when the power is on.

DISCLAIMER

Wyse Technology makes no representations or warranties with respect to the contents of this Manual and disclaims any
implied warranties or fimess for any particular application. Wyse Technology reserves the right to revise this Manual
without obligation of Wyse Technology to notify any person or organization of such revision.

COPYRIGHT NOTICE

Copyright®1981 by Wyse Technology. All Rights Reserved Worldwide. No part of this publication may be reproduced
without the express written permission of Wyse Technology.

WARNING: This equipment generates, uses, and can radiate radio
frequency energy and if not installed and used in accordance with the in-
struction manual, may cause interference to radio communications. It
has been tested and found to comply with the limits for a Class A com-
puting device pursuant to Subpart J of Part 15 of FCC Rules, which are
designed to provide reasonable protection against such interference
when operated in a commercial environment. Operation of this equip-
ment in a residential area is likely to cause interference in which case the
user at his own expense will be required to take whatever measures may
be required to correct the interference.
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SECTION 1. INTRODUCTION

The terminal is a microprocessor based smart terminal which provides high level performance at a low cost. It is designed
for use in communicating information with most host computers in many different applications. ,
This manual is designed to aid the users in installing, operating, and programming the terminal. The manual is divided
into sections based on these functions. The following paragraphs give a brief description of the scope of the sections.
Section 1 - Specifications
This section contains the introduction and product specifications.
Section 2 - Installation
This section contains detailed information on the receiving, unpacking, site preparation,

Additionally, there are appendices covering the various codes available in the terminal as well as a listing of the tables and

and installation procedures for operating the terminal.
Section 3 - General Description
This section describes the terminal, its features and applications.

Section 4 - Keyboard

This section contains detailed information about the keyboard, its layout and the use of the
alphanumeric keys, cursor control keys and function keys.
Section 5 - Communication Control
This section contains specific information on the use of the command sequences.
Section 6 - Terminal Self-Test Facilities
This section provides information on procedures for trouble-shooting terminal problems.

illustrations in the manual.
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FIGURE 1.1 SPECIFICATIONS
Power
Standard 120 VAC 60 Hz, 60 watts (205 BTU/Hour) approximately
Optional 220/240 VAC 50 Hz, 60 watts (205 BTU /hour) approximately
Dimensions Keyboard - 2.6’H x 20.5”W x 7.1”’D (6.604cm x 52.07 cm x 18.034cm)
Display Cabinet - 12.5”H x 15”"W x 12.5”” D (31.75c¢m x 38.1 cm x
31.75cm)
Shipping Weight 38 Ibs. (17.24kg) approximately
Finish Beige and black
Keyboard Detachable with 6’ (1.8288m) coiled cable 105 keys, cursor control pad,
numeric pad, and function keys
CRT 12” (30.48cm) diagonal with non-glare display
Display attributes Dim, reverse, underscore, blink, blank, and combinations
Display format 24 rows x 80 characters per row plus two rows for message and function

Character Matrix
Character set

key identification
8 x 10 matrix in a 10 x 11 cell .
128 characters with graphics (96 displayable ASCII and 32 control codes)

Memory Capacity 1 page (supports 1920 characters); 2 page optional (supports 3840
characters)
Communication
Type EIA RS-232C standard
20 MA current loop optional
Baud Rates 50, 75, 110, 134.5, 150, 300, 600, 1200, 1800, 2000, 2400, 3600, 4800,
7200, 9600
Data size 7 or 8 bits
Stop bits 1 or 2 stop bits
Parity Odd, even, mark or space
Operating temperature  32° - 122°F (0° - 50°C)
Storage temperature —40° - +140°F (—40° - +60°C)
Humidity 10% - 90% without condensation
Altitude Sea level - 15,000’ (4.572m)



INSTALLATION

SECTION 2. INSTALLATION
2.1 UNPACKING AND RECEIVING INSPECTION

Each terminal is shipped in one container which encloses the display unit, keyboard, pedestal base, power cable, and the
Terminal Reference Manual. The terminal is enclosed with preformed styrofoam inserts designed to provide maximum
protection during shipping.

After receiving the terminal, the shipping containers should be inspected carefully for damage. All external damage
should be noted on the waybill and should be acknowledged by the delivery agent. A written report should be given to the
transfer company or carrier. If there is no external damage to the containers, unpack the terminals and inspect for inter-
nal damage. '

Sharp instruments should NOT be used to open the container. Remove the terminal carefully and inspect it thoroughly
for damage such as loose modules or components. If any damage exists, notify the transfer company immediately. The
company is not responsible for shipping damage. Any repairs made for damages which occurred during shipping are
billable to the customer. All packaging materials should be saved for possible future use in reshipping the terminal.

2.2 SITE PREPARATION

The terminal has been specially designed to conform to most office environments. A table or desk with a nearby three
pronged electric outlet supplying the required power (110 VAC 60 Hz or 220 VAC 50 Hz) and a communication interface
located in the vicinity are sufficient to set up the terminal. Additional surface space is necessary if a local printer is also
required.

2.3 INSTALLATION VERIFICATION

The terminal on/off rotary switch in the front should be in the fully counter clock-wise or off position before the terminal
is plugged into the outlet. The following list should be checked before turning on the terminal:
1. Communication and printer cables are installed properly?
2. Power cable correctly plugged in? (Check serial # tag on back panel for 110 VAC or 220 VAC.)
3. Keyboard cable is secured?
4. Switch settings all correct? Baud rate? Parity? Stop bits? 50/60Hz? Communication mode?
Blink cursor? 1 or 2 pages? (See Figure 2-3 and Appendix A.)

Note: SW1 switch settings cannot be all OFF (see Section 6).
2.4 INTERFACE CONNECTORS CONFIGURATION

There are two communication interface connectors on the terminal. Facing the terminal from the back, the connector on
the left is for communicating with the host computer and the connector on the right is for sending data to the local printer
(see Figure 2-1). Their configurations are as follows:

Host Computer Interface Connector Configuration:

RS-232 C SIGNALS: PRINTER INTERFACE CONNECTOR CONFIGURATION:
PIN # SIGNAL PIN # SIGNAL
1 Frame ground 1 Frame ground
2 Transmit Data (output) 3 Transmit Data (output to printer)
3 Receive Data (input) - 7 Signal ground
\g Request To Send (output) 20 Printer ready (input from printer)
Clear To Send (input)
7 Signal Ground
8 Data Carrier Detect (input)
20 Data Terminal Ready (output)
CURRENT LOOP SIGNALS:* *Notes on current loop operation: :
PIN # SIGNAL ) 1. Receivedata I and 2 and Transmit data I and 2 are not polarity specific, i.e.,
. they are interchangeable.
7 Signal ground 2. The 270-ohm resistors in conjunction with the signal ground can be used to
9 270-ohm resistor to + 12 volts provide at:tive current sources Jor the current loop. o
10 Rece%ve data 1 (?nput) 3. ?;)‘;IL ;i:se:iet :::s ;r;ﬁr:zi;%agl: :ur: ;pto-:solated, and can withstand +
11 Receive data 2 (input)
12 Transmit data 1 (output)
13 Transmit data 2 (output)
14 270-ohm resistor to + 12 volts
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INSTALLATION

SW1 (DS1)

3 Jas]e]7]s]

OFF OFF OFF ON——

9600 Printer Port Baud Rate (See Appendix A for additional baud rates.)
ON - ENTER key tooperate as carriage return (CR) and

RETURN key to operate as carriage return (CR) only.
OFF - ENTER key tooperate astab(TAB or HT) and

RETURN key to operate as carriage return (CR) and line feed (LF)

[ ON - Disablesthe auto-new-line (NL)operation.
l_ OFF - Enables the auto-new-line (NL) operation.
I’ Block transmission sequences:
ON - Endofline = CR, LF, NULL, Endof Transmission = ETX
I_ OFF - Endofline = US, End of Transmission = CR
[ ON - Allediting keys are set up as duplex keys (host controllable)
L OFF - Allediting keys are set up as local keys and are executable locally.
SW2(DS2)
]2 [3]efs[s]7]s]

—
—
| .

OFF OFF OFF ON——{ 9600 Modem Port Baud Rate
(See Appendix A for additional baud rates.)

ON - Parity enabled
OFF - Parity disabled
ON - 2stopbits
OFF - 1stopbit

O - Evenparity
OFF - Odd parity
ON - 8bitsdata

OFF - 7bitsdata

SW3(DS3)
[1[2]3]4]s]6] 7]8]
——T
ON - 2pagememory l ‘ ON - Block mode
OFF - 1 pagememory OFF - Conversation mode
ON - S0Hz ON - Half Duplex
OFF - 60Hz | OFF - FullDuplex
Reserved. [ OFF - Blinking Cursor
Set to OFF position. I ON - Non-blinking cursor
[ ON - greenscreen
~ L OFF - blackscreen

See Appendix A for additional details & some examples.

FIGURE 2-3
SWITCH SETTINGS
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GENERAL DESCRIPTION

SECTION 3. GENERAL DESCRIPTION

The display terminal consists of a detached keyboard, a CRT display, internal microprocessor controlled video and logic,
a communication interface, and a local printer interface. It allows the user full control in entering data/text onto the dis-
play and in communicating information with a host computer. Displayed data/text can be printed on a local printer via
the standard local printer interface.

3.1 KEYBOARD

The keyboard resembles a conventional typewriter with additional keys for local editing and remote communication with
a computer. When used in combination with other keys, many of these keys can control several operations. The 105-key
detachable keyboard is organized into four sections (see Table 4-1):

- the alphanumeric section

- the cursor control section

the numeric data entry section

- the local editing and remote function section

3.2 DISPLAY FORMAT

The terminal screen is organized into 24 rows of 80 characters each plus two rows for message and function key identifica-
tion (see Figure 3-1).

'

2) (3) 0)

,(/ 54
CAPS _ BLK YIDED FEATURES

U

Local Nessage Field Host MWessage Field

-~

ATTRIBUTES:

Din
Blink

rscor
(Blank)
Combinations
24 rows X 88 characters

plus: Top Nessage field line and
Botton Function Status /
Labelling Line

FIGURE 3-1
TERMINAL DISPLAY ARRANGEMENT

The display contains 4 special display attributes which can be s.t in any combinations (see ESC A sequence in Section 5.2.10).
Their relative positions on the screen are highlighted by (0), (1), (2), and (3). These special attributes are as follows:

(0) Data/Text Entry Areastart attribute.

(1) Function Key Labeling Line Field separation attribute.

(2) Local Message Field start attribute.

(3) Host Message Field start attribute.

3-1



GENERAL DESCRIPTION

The bottom row consists of 8 labeling fields which can be used to display function key descriptions or any other status
messages. The 8 labeling fields can also be used contiguously as one message field line. This row is the Function Key
Labeling Line (see Appendix B).

The top row consists of two message fields and is called the Message Field Line. The two message fields are the Local
Message field and the Host Message Field (see Appendix B).

The middle 24 rows of the display compose the data/text entry area which is the normal work space for the operator. This
area is used to display data entered by the operator or data received from the host computer.

The terminal is capable of storing up to 48 rows of ¥0 characters each, a total of 3840 characters. The data/text entry area
can be programmed in either normal, horizontal or vertical split screen display format for displaying the internal text
storage (see Section 3.5).

Special display attributes can be used to enhance the Local Message Field, the Host Message Field, the Function Key
Labeling Line and the data/text entry area. These enhancement attributes can be used to set up special effects on the
screen (such as a reverse and underscored data/text entry area), or they can be used to hide a certain portion of the screen
(such as the Local Message Field) from the operator (see Section 3.9).

3.3 COMMUNICATION MODES

The terminal can operate in one of three different communication modes: block, half duplex or full duplex conversation
(or TTY mode).

Under block mode, text entry and editing are locally conducted to reduce the host computer overhead and communica-
tion line (e.g. phone line) hook-up time. No transmission to the computer is effected except when the break key, the func-
tion keys, or any one of the ‘SEND’ keys are depressed.

Under half duplex conversation mode, each character entered is sent to the host computer and displayed. Control keys
are acted upon and are simultaneously sent to the computer. Local editing keys (e.g. DEL CHAR) are executed and their
corresponding command sequence (ESC sequence) can be sent to the host computer if desired (see Appendix A and
Table 10).

Under full duplex conversation mode, each character or control key entered is sent to the host computef but is not acted
upon locally.

A monitor submode is available for the display and transmission of non-text/control codes to and from the host
computer (see Section 5.2.3).

3.4 DATA TEXT ENTRY FACILITIES

For data entry applications, the terminal can be programmed so that fields of data can either be unprotected or protected.
For example, the terminal can operate in a protect mode where only unprotected fields are accessible by the terminal
operator. Special commands and line graphics capability are also provided to establish data entry ‘forms’ on the screen.
The terminal also provides the user with a comprehensive set of text editing features:

- Character replace, insert, or delete
- Line delete or insert
- Clear partial line or text body
- Typewriter style column tabbing
In addition, the terminal provides the user with two advanced features which are normally available only in high-end
terminals:
- Programmable local data entry validation to reduce computer overhead in checking
for erroneous data, (requires second page option).
- Automatic word-wrapping to facilitate text generation. Terminal user does not have
to worry about carriage return/line feed in the course of data entry.

3.5 SPLIT-SCREEN MODES
The terminal supports various display modes. The following sections describe their formats and memory organization.

3.5.1. DISPLAY WINDOWS

The terminal can be programmed by the user or host computer to operate in one of four different display formats (Figures
3-2a, 3-2b, 3-2c, 3-2d):

3-2



GENERAL DESCRIPTION

LBCAL TERT ERITING
futenatic word-urapping

Typeuriter siyls tabbing
pus internal temd scre

colunn setiing
ing

_HORIZONTAL SPLYT SCREEW

( !Ilitlm ) 5 VEARS SALES PROJECYION
4

M rows

connunication, text editing, and data eatry features :
DISPLAY NODE

- Yertical split-screen
- Horizontal split-screen

LOCAL TEXY EDITING
L & N N N ]

N rows

Fig.3-2b Horizontal Split
*M + N = 24rows, selectable.

FIGURE 3-2
TERMINAL DISPLAY WINDOWS’ FORMATS



Bl K
Numeric pad

DISPLAY nODE

- Vertical split-screen
- Horizonial split-screen

LOCAL TEXT EDITING

- Avtonatic word-wrapping

Typenriter style tabbing
- Continuous internal text scrolling

FORN/DATA ENTRY
Progrannable data validation
- Rutomatic field tabbing
- Protect coluwn settling
- Field editing
COMNUNICRTION

standard printer interface

28 wa current loop optiona)
MO RGO N G

*

VERT IO

GENERAL DESCRIPTION

Te/LLIL Ai '
\h Message W o

b function key la

.- braphic line

LEYEORRD

- Uetachable - 185 keys

- Selective n-key vollover

- hyner it pad

DisPLay HODE

- Vertical split-screen

- Horizontal split<screen

LOCAL TEXT EDITING

Fig.3-2c Vertical Split (39)

oratic Wword-wrappi;
pEWETLET e 1al

*Vertical split column for separation and special
screen effect enhancement .. See also special
attribute enhancement in Figure 3-1.

(ars Bl K
Nukeric ped

DISPLAY NODE

Vertical split-screen
Horizontal split-screen

LOCAL TEXT EDIVING

- Autowatic word-wmrapping
- Typewuriter siyle tabbing
—~ Continuous internal text scrolling

FORK/DATA ENTRY

- Prograxwable data validation
- Rutowatic field tabbing

- Protect column setting

- Field editing

COMRURICATION

standard printer interface

78 wa current loop optional
Vcﬂ.‘ﬂl“

VERTICAL SPLIT SCREEN DISPLAY WODE

46
FEATURES HIGHILIGHY ¢

DISPLAY

- Rotatesta1t display unit

- 2bth messoge field line

-~ 26th function key labelling line
- Graphic line and bar chart

KE YBOARD

- Detachable - 185 keys

- Selective n-key rollover
- Numeric pad

DISPLAY HODE

- Vertical split-screen
- Horizontal split-screen

LOCAL TEXY EDIVING

~ Rutomatic wmord-wrapping
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GENERAL DESCRIPTION

1. Normal display window of 24 rows of 80 characters each
2. Horizontal split-screen format with upper and lower display windows organized into:
Upper window: M rows X 80 characters
Lower window: N rows X 80 characters
where M can be programmed to be any number from I to 24, N can be programmed to be any number
Jrom0to 23, and M + N = 24 (see Table 8).
3. Vertical split-screen format with left and right display windows organized into:
Left window: 24 rows X 39 characters
Right window: 24 rows X 39 characters
4. Vertical split-screen format with left and right display windows organized into:-
Left window: 24 rows X 40 characters
Right window: 24 rows X 40 characters

These display formats can be selected by command sequences from the keyboard or the host computer (see Section
4.12.2). The ‘Normal’ display format is similar to most conventional terminals supporting only one text segment inter-
nally in the terminal.

The split display formats support two text segments simultaneously in the terminal. However, only one display window
can be selected to be active at one time either by the local shifted ‘PAGE’ key or by special ‘ESCAPE’ sequences from the
host computer.

The active display window is identified by the current screen cursor position. All data/text editing and communication
operations are performed on the active display window only. The inactive window is not affected.

Under the vertical split-screen format with text segments organized into 39 character columns there is a separation col-
umn at columns 40 and 80 of the screen which can be used to separate the two split windows. In addition to the default ver-

tical separation line, screen effect attributes can also be used to highlight the two split windows(see Sections3.9.1 and
5.2.14 on setting the vertical split column).

3.5.2 MEMORY ORGANIZATION

The terminal supports an internal display memory of either 1920 characters (standard) or 3840 characters (optional).
Together with the 4 display window formats described previously, the terminal display memory can be programmed into
8 different storage formats (see Section 5.2.12).

In the ‘normal’ display format, the internal display memory is organized as one contiguous text segment. In any of the
split-screen formats, the display memory is organized as 2 text segments, namely segment 0 and segment 1:

DISPLAY MODE SELECTION MEMORY STORAGE SEGMENT DISPLAY WINDOW

Horizontal Split: Split Segment O Upper display window
Split Segment 1 Lower display window

Vertical Split: Split Segment 0 Left display window
Split Segment 1 Right display window

If the terminal supports a 1920 character display memory, each text segment is equal in size to its corresponding display
window. However, when the terminal supports 3840 characters of display memory, all text segments except that of Split
Segment 0 of the horizontal split are larger in size than their corresponding display windows. Internal scrolling and pag-
ing capabilities are provided to position the desired portion of the text segment within the display window (see Figures
3-3, 34, 3-5).

Only one text segment is active at a time. The cursor location identifies the active text segment. All keyboard and com-
munication functions in subsequent sections apply only to the active text segment. The following notations will be used
frequently in the subsequent discussion about cursor movement:

Start-of-text: the first character in the text.
Start-of-text row: the first row of characters in the text.
End-of-text: the last character in the text.
End-of-text row: the last row of characters in the text.

Start-of-row or start-of-line: the first character of a row, usually the row where the cursor is.
End-of-row or end-of-line:  the last character of a row, usually the row where the cursor is.
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Display Window:

Storage Memory: One Text Segment

b7

Scrolls Towards
Start-of-Text

Scrolls Towards
End-of-Text

Start-of-Text Row

48 rows X 80 Characters
= 3840 Characters

End-of-Text Row

FIGURE 3-3

NORMAL DISPLAY MODE WITH 3840 CHARACTERS STORAGE MEMORY
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GENERAL DESCRIPTION

Display Window:

4

- Externalscroll -

’/

. ,I
split L’

Storage Memory: Two Text Segments

Total Storage = 3840 characters

only forupper -~

Start-of-Text Row

(Upper Split) Segment 0*
= Mrows X 80 characters

End-of-Text Row
Start-of-Text Row ' ‘

(Lower Split)Segment 1
- = (48-M)rows X 80 characters.

Scrolls Towards

Start-of-Text

\~\
\\
\
*Size of the Upper Split Scrolls Towards
Segment (Segment 0) is equal End-of-Text e

to the Upper Split Window. ~

End-of-Text Row

FIGURE 34

HORIZONTAL SPLIT DISPLAY MODE WITH 3840 CHARACTERS STORAGE MEMORY



GENERAL DESCRIPTION

Display Window:

Both display windows can perform Storage Memory: Two Text Segments

scrolling to review text within the Total Storage = 3840 characters
corresponding text segment. ' Start-of-Text Row Start-of-Text Row
Scrolls Towards
Start-of-Text
(Left Split) (Right Split)
Segment 0 Segment 1
48 rows 48 rows
X 39char.* X 39char.*
Scrolls Towards
End-of-Text
End-of-Text R -of-
*Also applies to vertical split of 40 column text. } nd-of Text Row End-of TextRow
FIGURE 3-5

VERTICAL SPLIT DISPLAY MODE WITH 3840 CHARACTERS STORAGE MEMORY
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GENERAL DESCRIPTION

3.5.3.  EXTERNAL AND INTERNAL SCROLLING
The terminal supports two types of scrolling operations:

When the data entered passes the bottom or last row of the display window (i.e.; the 24th row of the ‘Normal’ display win-
dow or the ‘M’th row of the upper display window under the horizontal split format), the display window scrolls up.

If the bottom row of the display window corresponds to the end-of-text row, the scrolling operation causes the loss of the
start-of-text row. This kind of scrolling action is defined as external scrolling because it is usually activated during com-
munication with the host computer.

External scrolling is prohibited when the terminal is in the PROTECT, EDIT, or data validation submode. (Note: these
are normally local operating modes). If the data entered passes the end-of-text row, the cursor is positioned to the start-
of-text row.

If the bottom row of the display window does not correspond to the end-of-text row, the display window scrolls up one
row to review the immediately following data line. There is no data lost under this kind of scrolling operation and hence is
defined as internal scrolling.

Internal scrolling applies only if the size of the display window is smaller than the size of its corresponding text segment
and is normally used for local editing and text viewing.

3.5.4. INTERNAL PAGING

The terminal provides the user with an internal paging mechanism which forces the display window to scroll up or down
the text segment a number of rows equal to that of the display window. For example, if the display window supports 12
rows of text, the display window scrolls through 12 rows of text with one internal paging operation.

3.6 AUTOMATIC DATA VALIDATION

The automatic data validation feature is provided by the terminal to perform local error checking of operator inputs
under block mode. Using this feature can substantially reduce host computer overhead. To use the data validation
feature, the second page option is required.

The data validation feature is initiated by the ESC<(sequence. Once initiated, the terminal internal memory is split into
two equal text segments of 24 rows of 80 characters each as if the following horizontal split mode command had been
issued:

sequence: ESC x 5 8 (see the ACTION OF CHANGING DISPLAY MODE for ESC x, Section 5.2.12)
The two split segments are used as a foreground ‘form’ and background storage for the validation parameters.

Split segment O is used to build the data entry ‘form’ with protected and unprotected fields and split segment 1 is used to set
up the validation parameters. Each character position in segment 0 corresponds to a character positionin segment 1 in the
same row/column position, i.e. the character in row 2 column 18 in segment 1 contains the data entry validation -
parameters for the character position in row 2 column 18 of segment O (Figure 3-6). The validation parameters set up in
segment 1 can be entered by activating segment 1 and then entering as any normal data. The parameters can be:
space - any key code is acceptable, or :

A - alphabet only, or

B - numeric only, or

D - numeric plus special characters including: + . */ (),

It should be noted that data validation can be applied only to the data entry area or the unprotected fields and that the data
validation check applies only to keyboard entries.

External scrolling is disabled when this mode is activated. The split screen selection key (the shifted PAGE key) is ignored
to protect the validation parameters stored in segment 1. The following steps should be used to activate the data valida-
tion mode:
1. Turn on data validation mode with ESC< (The host computer should wait for acknowledgement
(ACK) from the terminal for the completion of the set-up operation of the data validation mode
before going to step 2).
2. Place the terminal into block mode.
3. Lock keyboard with ESC # and turn protect mode off with ESC’.
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4. Activate segment 1 with ESC } and set up the validation parameters. The data/text entry area can be
‘hidden’ with the ESC A 0 3 sequence prior to setting up the parameters so that the operator will
not see the validation parameters as they are entered onto the screen.

5. Activate segment 0 with ESC ], turn on the data/text entry area with ESCA 0 0 and then set up the
protected ‘form’ on segment 0.

6. Turn on protect mode with ESC & and unlock the keyboard with ESC ” for data entry.

Note: For subsequent setups, only steps 3 through 6 are necessary.

3.7 AUTOMATIC WORD-WRAPPING

The word-wrapping feature is activated under the EDIT mode and only affects keyboard entries. When text is entered at
the end of a row (i.e. the 80th, 39th, or 40th column, depending on the selected display mode), the word-wrapping opera-
tionisinitiated. A ‘line-break’ position is determined by backtracking from the end of the row. The ‘line-break’ position is
defined as the character immediately after any non-alphabet character or protected character. Characters starting from
the ‘line-break’ position to the end of the row are moved to the beginning of the next row. The cursor is placed to the right
of the last character position of the wrapped characters. Any character positions at the beginning of the next row will be
overwritten. If the insert mode is on the wrap characters will be inserted instead. The word-wrapping feature should be
used only during block mode.

3.8 SPECIAL FORM CONTROL

A command sequence which allows all unprotect positions to be written with a specified code:
ESC . Code

For example, if code = A, then all the unprotected positions are written with ‘A’s.

This command sequence is very useful in data entry application. One example is an application which requires all un-
protected positions to be written with underline symbols so that the operator can visualize the exact size of a data field.
Upon completion of sending all the entered data to the host computer, the host computer can send an ‘ESC . __’ sequence
to reset all unprotected positions with underline symbols. This enhances the speed in transaction oriented systems.

Another command sequence allows all unprotected positions to be written with a specified attribute code:
ESC ! ATTR

where ATTR is any attribute code which is specified for the ESC G attribute generation sequence (see Table 6). This com-
mand sequence is provided for the generation of forms which require attribute enhancements. The following are two ex-
amples where this sequence applies:

1. The entire screen can be written with ‘normal’ attribute codes before a form is generated. By doing
this, it eliminates the ‘flashing’ effect which occurs in most terminals when a form is being generated.

2. If a form is composed of primarily one kind of attribute for its fields, this sequence can reduce the
time and code required by presetting the screen with the required attribute.

3.9 SCREEN ENHANCEMENT ATTRIBUTES

The terminal provides five screen enhancement attributes: dim (or half intensity), reverse, underscore, blink, and blank
(no show). These attributes can be used selectively in any combination to highlight data fields and text blocks. The code
that generates these screen enhancement attributes occupies one screen position and is displayed as a ‘blank’. It enhances
the displaying of all character positions to the right and subsequent rows until the next screen attribute is encountered (see
Section 5.2.10).

The terminal also supports a ‘dim’ or half intensity enhancement attribute which does not occupy any screen position.
Characters generated under the write protect mode are displayed in half intensity and the enhancement affects the display
on a character by character basis. This dim attribute can be turned off if desired (see Figure 2-2).

3.9.1 SPECIAL SCREEN DISPLAY ENHANCEMENT

In addition to enhancing data or text with screen enhancement attributes, the terminal provides special screen enhance-
ment attributes for different screen appearances (see Section 3.2 and Figure 3-1). These 4 special screen attributes can be
set up by the ESC A command sequence and they are (see Section 5.2.10):
1. Thedata/text entry area attribute which is at the last character position of the top message field line.
Example: ESC A 0,/ Creates a ‘green’ and underscore screen.
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" GENERAL DESCRIPTION

Display Window:

Format: Horizontal Split at row 25

Storage Memory: Two Text Segments

Each segment = 24rows X 80ch.
Total Storage = 3840 characters

l/’
P Pl Field 1 XXX
//’ (Upper Split) Segment 0
s Message Field Line P - used toset up protected ‘FORM:
*Example:
. Field1 XXXXXXX
Display Segment O for Field2 1234567
‘form’ data entry normally Field3 1234.56
or .
can display Segment 1 ' /" g .
. (Lower Split) Segment 1
to set up Validation codes //" used to set up Validation parameter
//" codes:
ol *Example:
\ Funct. Keys Labeling Line s AAAAAAA
** BBBBBBB
** DDDDDDD

*The field data validation feature requires the terminal internal storage to be arranged under the horizontal split display
format so that the 3840 characters storage memory are split into two equal segments of 24 rows X 80 characters each.
The protected form is set up in segment 0 and the validation codes are set up in segment 1 in a one character to one
validation code basis at the same row/column coordinate. This example shows that field 1 is an alphabet field and field”

2isa numeric field only.

**Validation code is as follows:
space = any keyin accepted

A = alphabet only
B = numeric only
" D = numeric,. + */(or)

FIGURE 3-6
TERMINAL FIELD DATA VALIDATION ARRANGEMENT
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2. The function key labeling line attribute which is at the start and end of each function
key labeling field. ’ -
Example: ESC A 1t Creates reverse and dim labeling fields.

3. The local message field attribute which is at the start of the message field line.
Example: ESC A 21 Blanks the local message field.

4. The host message field attribute which is at the start of the host message field.
Example: ESC A 32 Blinks the host message field.

Upon power up, these attributes are set up as follows:

1. The data/text entry attribute is set to normal or reverse depending on the green/black
screen selection (see Appendix A).

2. The function key labeling field attribute is set to ‘dim’ or half intensity.

3. The local ‘message field attribute is set to underscore.

4. The host message field attribute is set to a space character.

A column of attribute codes can be written into column 40 of the active display window. This screen enhancement feature
allows the two split windows of the vertical split screen display mode (39) to be highlighted. The following shows how it
can be implemented: .

1. The left split window can be highlighted with the attribute ATTR by the following step:

a. ESC] To activate the left split window.

b. ESCn0 To enter at column 40 of the screen with a column of ‘normal’ display
attributes. :

c. Esc} To activate the right split window.

d. ESC n ATTR To set at column 80 of the screen (column 40 of the active split window) with a

column of attribute codes designated by ATTR (see Table 6).
e. ESCAO0ATTR  To set the top row of the left split window with attribute enhancement ATTR.

2. The right split window can be highlighted with attribute ATTR by the following steps:

a. ESC} To activate the right split window..

b. ESCn0 To enter at column 80 of the screen with a column of ‘normal’ display attrib-
utes.

c. ESC] To activate the left split window.

d. ESC n ATTR To enter at column 40 of the screen with a column of attribute codes

designated by ATTR (see Table 6).
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SECTION 4. KEYBOARD

The keyboard is styled after that of a conventional typewriter. Most of the key functions are self-explanatory. The pro-
grammable function keys can be tailored by the host computer for specific applications and can be used in conjunction
with the function key labeling line. Alphanumeric keys, control keys, and cursor keys are repeatable if the key is de-
pressed for more than a half second. The terminal keyboard layout is presented in Figure 4-1.

Local Editing and Remote Funcuon Section

il

|
“*ﬁ?’wwmmﬂ f mwmmw%nwwm%’

Alphanumeric Section Cursor Control  Numeric Data
Section Entry Section

FIGURE 4.1

KEYBOARD

4.1 SHIFT, CAPS LOCK, AND CTRL KEYS

The SHIFT key is identical to that of a conventional typewriter shift key except that the shift action also applies to other
local editing and function keys. Depressing the shift key alone will not cause anything to happen.

The CAPS LOCK key only controls the alpha keys. Depressing the CAPS LOCK key turns the CAPS mode on and off in
a toggling action. When the CAPS mode is on, ‘CAPS’ is displayed on the local message field and all alpha keys are
entered in upper case.

The CTRL key is used in conjunction with certain other keys to generate ASCII control codes (see Table 1).

4.2 ESC KEY and ESCAPE SEQUENCES

The ESC key is used to generate the ASCII ESC (escape) code which is normally used in conjunction with one or more
other ASCII key codes to formulate special escape sequences that control certain terminal functions.

Escape sequences generated from the keyboard are executed if the terminal is under block or half duplex conversation
mode. These functions are discussed in detail in the communication control section (see Section 5).

4.3 ALPHANUMERIC KEYS

The ALPHANUMERIC keys are used to enter any of the standard ASCII characters (Table 2) into the terminal. All
alphanumeric keys can operate in conjunction with the SHIFT key. However, only the alpha keys are affected by the
CAPS LOCK key. Certain alphanumeric keys generate ASCII control codes when the CTRL key is pressed
simultaneously with them (see Table 1).

4.3.1 RUB OUT

The RUB OUT key generates a rub out (DEL or X‘7F’). The rub out code is normally not displayed except under the
monitor mode.
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4.3.2. NUMERIC KEY PAD and ENTER KEY

The numeric key pad is used mainly for convenience in data entry. The ‘-, ¢.’, and *,” keys generate ASCII equivalent
codes. The ENTER key is switch selectable to generate eithera RETURN key or a TAB key. With the shift key depressed,
the ENTER key turns the key-click on/off.

4.4. CURSOR CONTROL KEYS

The cursor indicates the next position available on the screen for data entry. It can be switch selectable to be either a blink-
ing or non-blinking rectangular block. (See Appendix A). As characters are entered the cursor moves from left to right
across the display. The cursor automatically moves to the beginning of the row immediately below when it reaches the end
of arow. Scrolling may occur when the cursor reaches the bottom row of the display window. Cursor movement can be
controlled either by the operator or the computer.

The cursor skips all protected data on the screen if the protect mode is on:

- If cursor movement is towards the right of the screen, the cursor skips all protected positions until it reaches the first
unprotected position to the right. In some cases, the cursor may have to skip several rows of protected data before
‘landing’ on an unprotected position.

- If cursor movement is towards the left of the screen, the cursor skips all protected positions until it reaches the first
unprotected position to the left. In some cases, the cursor may have to skip several rows of protected data before ‘land-
ing’ on an unprotected position.

- If cursor movement is towards the bottom of the screen-and a protected position is immediately below the original
cursor position, the cursor moves to the right of the protected position in its search for the next unprotected position.

- If cursor movement is towards the top of the screen and a protected position is immediately above the original cursor
position, the cursor moves to the left of the protected position in its search for the next unprotected position.

Command code sequences generated by cursor control keys are outlined in Table 10.

44.1 HOME

When unshifted, this key moves the cursor to the first character position at the upper left hand corner of the display
window.

When shifted, this key moves the cursor to the first character position of the text segment or the start-of-text. The shifted
HOME key forces the display window to display the start-of-text. In either case, the cursor moves to the first unprotected
position at the upper left corner of the display window.

4.4.2 CURSOR RIGHT

This key moves the cursor one character position to the right. When the cursor reaches the lower right hand corner of the
display window scrolling occurs. When the cursor reaches the end-of-text and the terminal is not in the EDIT, protect or
data validation modes, external scrolling occurs. That is, data is scrolled of f the screen and internal memory; therefore, it
is subsequently lost.

If the protect mode is on, the cursor moves right to the first unprotected position. When the cursor reaches the end-of-text
and when the terminal is in the EDIT, protect, or data validation modes, the cursor moves to the start-of-text of the cur-
rent text segment. If the start-of-text is not currently displayed, this forces the terminal to display the start-of-text.

4.4.3 CURSOR LEFT

This key moves the cursor one character position to the left. When the cursor reaches the upper left hand corner of the
display window scrolling occurs.

If the protect mode is on, the cursor moves left to the first unprotected position. When the cursor reaches the start-of-text,
it moves to the end-of-text and forces the terminal to display the end-of-text.

4.4.4 CURSOR UP

This key moves the cursor to the screen position immediately above the present cursor location. When the cursor reaches
the top of the display window, scrolling may occur.

If protect mode is on and the position immediately above is protected, the cursor moves left starting from the protected
position above to the first unprotected position that it finds. When the cursor reaches the start-of-text, it moves to the
end-of-text and forces the end-of-text to be displayed.
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4.4.5 CURSOR DOWN

This key moves the cursor to the screen position immediately below the current cursor location. If the cursor passes the
bottom of the display window, scrolling may occur.

If protect mode is on and the position immediately below is protected, the cursor moves right starting from the protected
position immediately below to the first unprotected position it finds.

If the cursor passes the end of text row and the terminal is in the EDIT, protect, or data validation modes, it moves to the
start-of-text and forces the start-of-text to be displayed.

4.4.6 BACKSPACE
The operation of this key is similar to that of the CURSOR LEFT key.

4.4.7 RETURN

This key performs the carrage return (CR) operation which moves the cursor to the first position on the same row. If pro-
tect mode is on, the cursor moves to the first unprotected position on the same row.

This key is switch selectable to perform the combination of the carriage return (CR) and the LINE FEED (LF) keys. (See
Appendix A). .

4.4.8 LINE FEED

The operation of this key is similar to that of the CURSOR DOWN key.

4.4.9 NEW LINE

This key moves the cursor to the first character position of the row immediately below. This operation is a combination of
that of the LINE FEED key and the carriage return operation.

4.4.10 TAB (unshifted)

This key moves the cursor right to the next column position where the tab has been set. If no column tab position can be
found, the cursor stops at the first position of the row immediately below. If the cursor passes the last character of the
display window, scrolling may occur. This tab operation is disabled if the column-tab mode is off.

If protect mode is on, the cursor moves right to the next unprotected field. If the cursor passes the end-of-text, it moves to
the start-of-text and forces the start of text to be displayed.

4.4.11 TAB (shifted)

This key performs the BACK TAB operation. The cursor moves left to the first column tab position it finds on the current
row. If there is no column tab position to the left, the cursor stops at the first position of the current row. If the cursor is at
the first position of the row when the TAB (shifted) key is depressed, the cursor moves to the right-most column tab posi-
tion of the row immediately above. This back tab operation is disabled if the column-tab mode is off.

If protect mode is on, the cursor moves left to the next unprotected field. If the cursor passes the start of text, it moves to
the end of text and forces the end of text to be displayed.
4.4.12 SET TAB (unshifted)

This key causes the current cursor column position to be stored as a column-tab position. The operation is similar to that
of setting the tab on a typewriter. Setting the tab turns on the column-tab mode.

This typewriter-styled tab setting operation affects the cursor movement only when the protect mode is off. Column tab-
bing under protect mode can be accomplished by setting a column of protected spaces at the cursor column position using
the ESC V sequence (see Section 5.2.7).

4.4.13 SET TAB (shifted)

This key causes the column-tab position previously stored at the current cursor column position to be cleared. Again, the
operation is similar to that of a typewriter tab clear. Clearing the column-tab at the first column turns the column-tab
mode off.

4.5 TEXT/DATA EDITING KEYS

The terminal provides a comprehensive set of editing features for form/data entry and text editing for the terminal user
and the host computer. Most of these features have been associated with an editing key on the keyboard‘ These editing
keys have been grouped functionally according to their frequency of use. )
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The user programmable switches allow the operator to determine whether these editing keys are totally/partially con-
trolled by the host computer, or whether they are totally local facilities of the terminal (see Appendix A for switch
setting).

If selected as host controllable (or duplex keys), their associated command sequences are sent to the host computer when
the terminal operates under conversation mode. Command code sequences generated by these editing keys are outlined in
Table 10.

4.5.1 DEL/INS CHAR (unshifted)

This key moves all the characters right one position starting from the cursor position to the end of the row. A space
character is placed at the cursor position. The last character on the row is lost.

If protect mode is on, this operation halts at the end of an unprotected field or the end of row, whichever is encountered
first.

4.5.2 DEL/INS CHAR (shifted)

This key deletes the character at the cursor position. All characters, starting from the cursor location to the end of the row
are moved one character position to the left. A space is placed at the last character position of the row.

If protect mode is on, this operation halts at the end of an unprotected field or the end of row, whichever is encountered
first.

4.5.3 LINE INSERT

This key causes all rows, starting from the cursor row to the end-of-text row of the text segment to be moved down one
row. A row of spaces is inserted at the original cursor row and the cursor is placed at the start of that row.

This operation is prohibited if the protect mode is on.

4.5.4 LINE DELETE

This key causes the cursor row to be deleted. Allrows, starting from the row immediately below the cursor row to the end-
of-text row of the text segment is moved up one row.

This operation is prohibited if the protect mode is on.

4.5.5 LINE ERASE (unshifted)
This key causes all characters, starting at the cursor to the end of the row to be cleared to spaces (X20%).*

If the protect mode is on, this operation terminates at the end of an unprotected field or end of row, whichever is en-
countered first.

4.5.6 LINE ERASE (shifted)
This key is the same as the above except it clears all characters to nulls (X‘00°).

4.5.7 PAGE ERASE (unshifted)
This key causes all characters, starting at the cursor position to the end of text to be cleared to spaces (X20’).

If protect mode is on, only the unprotected characters are cleared.

4.5.8 PAGE ERASE (shifted)
This key performs the same function as PAGE ERASE (unshifted) except that it clears all characters to nulls (X00).

4.5.9 INS/REP (unshifted)

This key places the terminal into the replace mode under which any character entered replacés the character at the cursor
position. i

4.5.10 INS/REP (shifted)

This key places the terminal into the insert mode under which any character entered is inserted at the cursor position. All
characters on the same row, starting from the cursor to the end of row (or end of unprotected field under protect mode),
are moved to the right by one position. The last character on the row (or unprotected field) is lost.

*These are ASCII codes, see Table 2.
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4.5.11 SCRN EDIT (unshifted)

This key places the terminal into the EDIT mode:

1. The automatic word-wrapping operation is activated. If character entry from the keyboard passes
the end of a row, the partially entered word is wrapped to the next row with the cursor position cor-
rectly adjusted so that efficient text entry is possible. The user does not have to worry about text
placement to ensure that a word is not broken up at the end of a row (see Section 3.7).

2. When the cursor passes the end-of-text, it moves to the start-of-text and vice versa. This ‘modified’
cursor movement method avoids accidental data loss at the start-of-text during local editing.

The EDIT submode is for local editing purposes when the terminal is in block mode.

4.5.12 SCRN EDIT (shifted)

This key turns off the EDIT mode and:
1 deactivates automatic word-wrapping at the end of a row, and
2. if neither the protect mode nor the data validation mode is on, external scrolhng
is allowed when the cursor passes the end of text.

4.6 BLOCK TRANSMISSION KEYS

The terminal transmits data to the host computer using standard ASCII codes (see Table 2) using the following rules:

1. Null characters (X‘00’) shown on the display are not transmitted.

2. The line-ending code sequence and the end-of-block sequence transmitted
to the remote computer are switch selectable (see Appendix A) to be one
of the following sequences:

a. ‘End-of-line’ = X‘IF’ (the New Line Operation Code)
‘End-of-transmission’ = X0D’ (the Carrage Return Code)
b. ‘End-of-line’ = X'0D’, X0A’, X‘00’ (CR/LF sequence)

‘End-of-transmision = X03’ (the End-Of-Text or ETX)

Screen enhancement attributes are sent as spaces.
4. If the protect mode is on, graphic codes are sent as spaces; otherwise, they are
sent as control codes (see Table 4.)

4.6.1 SEND LINE (unshifted)

If protect mode is off, this key causes all characters, starting from the start-of-row up to and including the cursor posi-
tion, to be sent to the host computer. The end-of-transmission sequence is sent as the terminator.

w

If protect mode is on, protected fields are replaced by a field separator code, X‘1C’.
4.6.2 SEND LINE (shifted) ‘
If protect mode is off, this key behaves the same as the SEND LINE (unshifted) key.

If protect mode is on, the protected fields are sent and bracketed by ‘write protect on’ code, ESC ) and ‘write protect off’
code, ESC (.

4.6.3 SEND PAGE (unshifted)

If protect mode is off, this key causes all characters, starting from the start-of-text up to and including the cursor posi-
tion, to be sent to the host computer. The ‘end of line’ sequence is sent at the end of each row, and the ‘end of transmission’
sequence is sent as the transmission terminator.

If protect mode is on, each protected field is replaced by a field separator code, X‘1C’.

4.6.4 SEND PAGE (shifted)
If protect mode is off, this key behaves the same as the SEND PAGE (unshifted) key.

If protect mode is on, protected fields are sent and bracketed by ‘write protect on’ code, ESC) and ‘write protect off’ code,
ESC (.

4.6.5 SOM/EOM (unshifted)
This key enters an ‘End Of Message’ (X‘03’) mark at the cursor position.
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4.6.6 SOM/EOM (shifted)
This key enters a ‘Start of Message’ (X‘01°) mark at the cursor position.

4.6.7 SEND MSG (unshifted, read as send message)

If protect mode is off, this key causes all characters, starting from the first SOM mark found to the left of the cursor posi-
tion to the first EOM mark encountered (starting from the SOM mark), to be sent to the host computer. The ‘énd-of-line’
sequence is sent at the end of each row, and the ‘end-of-transmission’ sequence is sent as the transmission terminator.

If protect mode is on, each protected field is replaced by a field separator code, X‘1C’. The SOM (X‘01’) and EOM (X‘03)
marks are not sent.

4.6.8 SEND MSG (shifted, read as send message)

If protect mode is off, this key behaves the same as the SEND MSG (unshifted) key.

If protect mode is on, each protected field is sent and bracketed ‘write protect on’ code, ESC) and ‘write protect off’ code,
ESC (. The SOM (X‘01’) and EOM (X‘03’) marks are not sent.

4.7 BREAK KEY

This key causes a break signal of roughly 250 milliseconds to be sent to the host computer. The BREAK key is disabled
when block transmission or local print is in progress.

4.8 PROGRAMMABLE FUNCTION KEYS

There are a total of 8 function keys on the terminal which can send up to 16 function key sequences to the host computer
when used in either the unshifted or shifted positions. These 16 function key sequences are programmable up to 8 charac-
ters/codes each or 16 characters/codes each if the terminal operates with the second page option (see Section 5.2.17).

Upon power-up, a default function key sequence is assigned with each of the 16 function key positions (see Table 3). The
host computer can independently and selectively program these 16 function keys with different sequences. Once pro-
grammed, depressing the appropriate function key causes the associated function key sequence to be sent to the host com-
puter. The function key positions that are not programmed send out the default function key sequence.

A programmed function key position can be ‘deprogrammed’ by using the function key programming sequence with a
“null” sequence. Once deprogrammed, the default function key sequence applies again.

4.8.1 FUNCT

This key can be used in combination with any other alphanumeric key to generate additional function code sequences.
Depressing the FUNCT key followed by any alphanumeric key X generates a function key sequence of SOH X CR to the
host computer (see Section 5.2.18).

4.9 LOCAL PRINTKEYS

For all local print operations, screen enhancement attributes are printed as spaces. Graphic characters are printed as
spaces under protect mode. If protect mode is off, they are sent to the local printer as normal ASCII control codes (see
graphic ASCII codes in Table 4).

If there is no local printer attached or the printer is off when any print operation is initiated, the print operation is aborted
so that the terminal will not hang up.

4.9.1 PRINT (unshifted)

This key causes all characters, starting from the start-of-text up to and including the cursor position, to be transmitted to
the printer port. Each row sent is terminated by the following sequence:

Carriage Return (CR), Line Feed (LF), and Null (X00°)
If protect mode is on, only unprotected data is transmitted so that pre-printed forms can be used.

4.9.2 PRINT (shifted)

This key causes both protected and unprotected characters to be printed regardless of the mode setting.

4.10 SCRLf (scroll up key)

This key causes the display window to scroll towards the start of the text by one row. Scrolling is defeated if the start-of-
text is displayed.
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4.11 SCRL} (scroll down key)

This key causes the display window to scroll towards the end of text by one row. Scrolling is defeated if the end-of-text is
displayed.

4.12 PAGE key

The PAGE key performs two entirely different functions in the unshifted and shifted positions; 1) unshifted: internal
paging, 2) shifted: split display window selection.

4.12.1 INTERNAL PAGING

The unshifted PAGE key performs the internal paging operation. This key causes the display window to roll up by one
display window. For example, if the display window displays 12 rows of text, it scrolls 12 rows of text in one operation.
The operation stops at the end-of-text and if the end-of-text is already dlsplayed this key forces the display window to
display the start-of-text.

4.12.2 SPLIT DISPLAY WINDOW SELECTION

The shifted PAGE key activates the alternate text segment if the terminal operates under the split screen display mode.
When the shifted PAGE key is depressed, the cursor moves up to the display window of the alternate text segment. Subse-
quent text editing and communication will be performed on this text segment. The previous protect mode status (on or
off) which this text segment is operated under will be restored.

4.13 RESET (unshifted)
The RESET key is provided to help the terminal operator in the following ways:

1. Assisting the operator to recover from a hang-up condition caused by the failure of the transmission
line or the host computer.

2. Allowing the operator to re-configure four of the user programmable switches during operation of
the terminal. (i.e., to select the RETURN key to perform the combination of the carriage return (CR)
and the LINE FEED (LF) keys).

3. Terminating a block transmission to the host computer or local printer before completlon of the
operation.

In general, the RESET key causes the terminal to perform the following three functions:

1. Unlocks the keyboard.
2. Resets (re-initializes) the communication electronics.
3. Reads the following user programmable switches (see Appendix A):
a. selection of edit keys that are transmitted to the host computer.
b. auto new line (NL) option.
¢. ENTER and RETURN key set up.
d. block transmission line ending and termination sequences selection.

If there is a block transmission to the host computer or printer in progress, depressing the RESET key only terminates the
transmission and does not cause the terminal to perform the above three functions.

Under normal operation, the RESET key should be used cautiously because it will cause the loss of data if there is com-
munication from the host computer while the reset operation is in progress.

4.13.1 RESET (shifted)

This key generates a ‘set block mode’ sequence (ESC B) which places the terminal under the block mode so that local
operation can be activated. Under the block mode, the terminal can be selected to operate in any other mode v1a the ap-
propriate sequence.

4.14 KEY-CLICK CONTROL

The terminal keyboard audio feed-back or key-click is controlled by the shifted ENTER key. Depressing thé shifted
ENTER key enables or disables the key-click in a toggling action. Enabling or disabling the key-click is only a local opera-

tion and will not affect communication with the host computer. The keyboard key-click is turned on upon power-up of
the terminal.

4.7



COMMUNICATION CONTROL

SECTION 5. COMMUNICATION CONTROL

The remote host computer can control the terminal operation via a series of command sequences. These command se-
quences fall into two categories: 1) Commands using single byte ASCII control codes, 2) Commands using ESCape
sequences.

Most of these command sequences correspond to keys on the keyboard. These keys and their corresponding command se-
quences are listed in Table 10. Their effects on communication are governed by the following rules:

1. If the terminal is operating under block mode, all command sequences generated from the keyboard
are only executed locally.

2. Ifthe terminal is operating under half-duplex conversation mode, all command sequences generated
from the keyboard are locally executed and subsequently sent to the host computer. Keys whose
functions correspond to escape sequences (e.g. DEL CHAR) can be programmed so that their escape
sequences are not sent to the host computer (see Appendix A for switch setting).

3. If the terminal is operating under full-duplex conversation mode, all command sequences are sent to
the host computer only. Keys whose functions correspond to escape sequences (e.g. DEL CHAR)
can be programmed so that they are only executed locally (see Appendix A for switch setting and
Table 10 for keyboard command code sequences).

5.1 ASCII CONTROL CODES

The control code commands are listed in Table 1. Control codes can be generated from the keyboard by using the CTRL
key in conjunction with certain alphanumeric keys. They can also be generated by some special keys on the keyboard such
as the HOME key (see Table 10).

Control codes generated from the keyboard are executed if the terminal is under block or half-duplex conversation mode.
If the terminal is under full-duplex conversation mode, they are only sent to the host computer and are not acted upon
locally.

5.2 ESCAPE SEQUENCES

Escape sequences are command sequences to instruct the terminal to perform certain operations. They are all preceded by
an ESC code. Escape sequences can be generated from the keyboard by the following two means:

1. By depressing the ESC key followed by one or more keys to generate the required sequence.

2. By using certain editing keys such as DEL CHAR to generate the specific escape sequence associated

with each of these keys (see Table 10).

Escape sequences generated from the keyboard are only locally executed or only transmitted to the host computer, or
both, depending on the current operating mode of the terminal. Escape sequences received from the host computer are
always executed (see Section 5).

The following sections list all the terminal escape sequences according to their usages. Spaces between codes within each
sequence are used for clarity only. These spaces are not part of the escape sequences. For quick reference to all these
escape sequences, see Table 9.

5.2.1 CURSOR SET/READ

The host computer can control the terminal cursor by the following sequences:

ESC = Sets cursor in the active window. This is a multiple code sequence.
ESC=rc " where r = cursor row (see Table 5)
¢ = cursor column (see Table 5)
ESC? Reads cursor of the active window. The terminal returns to the host computer with:
rcCR where r = cursor row (see Table 5) ]
¢ = cursor column (see Table 5)
CR = X0D’
ESC - Sets cursor to the specific split window. This is a multiple code sequence:
ESC-nrc where n = 0 or 1 = split segment number

r = cursor row (see Table 5)
¢ = cursor column (see Table 5)
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ESC / Read the active split segment number and the cursor position. The terminal replies with:
nrcCR where n = 0 or 1 = split segment number
r = cursor row (see Table 5)

¢ = cursor column (see Table 5)

In addition, the cursor can be moved from the active display window to the other split display window by using the split
segment selection escape sequence (see Section 5.2.13).

5.2.2 KEYBOARD LOCK/UNLOCK

The terminal keyboard can be locked and unlocked by the following sequences:
ESC” Unlock (enable) keyboard.
ESC # Lock (disable) keyboard, all key entries are ignored except:
1. the RESET key,
‘2. the BREAK key, and
3. the FUNCTION keys

5.2.3 COMMUNICATION MODES CONTROLS

ESCB Places the terminal into the block mode.

ESCC Places the terminal into the conversation mode.

ESCD Sets the terminal into either half or full duplex communication. This is a multiple code sequence:
ESCD x : where x = H if for half duplex

= F if for full duplex

ESCU ‘On’ monitor mode. All entries to the terminal are displayed, but none are interpreted or executed except
for the ‘off monitor mode’ sequence.

ESCu ‘Off’ monitor mode.

ESC X ‘Off” monitor mode.

5.2.4 TEXT EDITING MODES CONTROLS

ESCN ‘On’ EDIT mode (see Section 4.5.11).
ESC O ‘Off” EDIT mode (see Section 4.5.12).
ESC q ‘On’ insert mode (see Section 4.5.10).
ESCr ‘Off” insert mode (see Section 4.5.9).

5.2.5 PROTECT FORM CONTROLS

ESC & ‘On’ protect mode. If the terminal is under protect mode, all cursor movement will skip protected data
(see Section 4.4). In addition, external scrolling is prohibited.

ESC’ ‘Off’ protect mode.

ESC) ‘On’ ‘write protect’ mode. All characters entered will be displayed in half intensity and will be protected
under the protect mode. The ‘write protect’ mode can be activated when the terminal is under any other
mode. :

ESC ( ‘Off” ‘write protect’ mode.

ESC < ‘On’ data validation mode (see Section 3.6).

ESC > ‘Off’ data validation mode (see Section 3.6).

ESC. CODE All unprotected positions are written with the specified code, CODE (see Section 3. 8)

ESC ! ATTR  Allunprotected positions are written with the specified attribute code, ATTR (see Section 3.8 and Table
6).

5.2.6 SPECIAL CURSOR CONTROLS

ESCi Performs the TAB operation.
ESCI1 . Performs the BACK TAB operation (see Section 4.4.11).
ESC { Moves the cursor to the start of active text segment.
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5.2.7 COLUMN TABULATION CONTROLS

There are two kinds of column tabulation control: 1) The ‘typewriter styled’ column-tab setting which operates when pro-
tect mode is off, 2) The protect-space-column setting which facilitates the generation of data entry ‘forms’ with column

fields.

ESCO0
ESC1

ESC2
ESCV

Turns ‘Off’ the column-tab mode and clears all column tab settings.

Turns ‘On’ the column-tab mode and stores the current cursor column position as a tab position (see Sec-
tion 4.4.11 and 4.4.12).

Clears the column-tab position at the current cursor position.

Sets a column of protected spaces at the cursor column, starting from the row where the cursor is down
to the end-of-text row.

5.2.8 DATA/TEXT EDITING CONTROLS

ESC *
ESC +
ESC,

ESC:
ESC;
ESCE
ESCR
ESC Q
ESC W
ESCT"
ESCt
ESCY
ESCy

Clears all text with nuils (X‘00’). The active text segment is cleared to nulls (X‘00’), the protect mode is
turned off and the cursor is placed at the HOME position.

Clears all text with spaces. The active segment is cleared to spaces (X‘20’), the protect mode is turned off
and the cursor is placed at the HOME position.

Clears all text with protected spaces. The active text segment is cleared with protected spaces (X‘A0’), the
protect mode is turned off and the cursor is placed at the HOME position.

Clears all unprotected text with nulls (X‘00’).

Clears all unprotected text with spaces (X20°).

Inserts a line, see Section 4.5.3.

Deletes a line, see Section 4.5.4.

Inserts a character, see Section 4.5.1.

Deletes a character, see Section 4.5.2.

Erases to the end of the line with spaces, see Section 4.5.5.

Erases to the end of the line with nulls (X‘00’), see Section 4.5.6.

Erases to the end of the text segment with spaces, see Section 4.5.7.
Erases to the end of the text segment with nulls (X‘00’), see Section 4.5.8.

5.2.9 SCROLLING AND PAGING CONTROLS

ESCv
ESCw
ESCh

5.2.10
ESC G

ESC A

ESCH

5.2.11
ESCF

Performs internal scrolling up (towards the end-of-text), see Section 4.10.
Performs internal scrolling down (towards the start-of-text), see Section 4.11.
Performs internal paging of the active text segment, see Section 4.12.1.

SCREEN ATTRIBUTES AND GRAPHICS

Enters the attribute code at the cursor position. This is a multiple code sequence (see Section 3.9):
ESC G ATTR where ATTR = attribute code (see Table 6)
Sets special screen attribute. This is a multiple code sequence used to set the four special attributes on the
screen (Figure 3-1 and Section 3.9.1).
ESC A n ATTR where n = 0 for the data/text entry area
1 for the funct. key labeling line
2 for the local message field
3 for the host message field
ATTR = attribute code (see Table 6)
Enters the graphic code at the cursor position. This is a multiple code sequence:
ESC H GRAPH where GRAPH = graphic code (see Table 4)

Il

MESSAGE FIELDS AND LABELING FIELDS

Enters message to the host message field. This is a multiple code sequence (see Appendix B):
ESC F aaaa CR where aaaa is a character string of up to 46 characters, and
CR isthe ASCII Carriage Return Code. Required if aaaa is less
than 46 characters.
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ESC:z Enters message to the selected field in the Function Key Labeling Line. This is a multiple code sequence
(see Appendix C):
ESC z n aaaa CR where n = the field number of the labeling field from 0 to 7 corre-

sponding to each field from left to right, and
aaaa is a character string of up to 8 characters, and
CR is the Carriage Return Code. Required only if aaaa is less
than 8 characters.

If n = ( the 8 function key labeling fields can be used contiguously as one message field of 78 characters. An example of
using this message field is a ruler line which displays the margin settings and tab positions for word processing application.

Under either the ESC F or the ESC z sequence, embedded control codes in the message are displayed so that graphic
characters can be used to enhance the message.

5.2.12 DISPLAY MODE SELECTION

ESC x Changes display mode. This is a multiple code sequence:

ESC, x, mode where mode = thedisplay mode (see Table8)
If the mode selected is the horizontal split mode, the sequence is: :

ESC, x, mode, HSR where HSR = the horizontal split row number (see Table8)

WHILE CHANGING THE DISPLAY MODE THE FOLLOWING THINGS WILL HAPPEN:
1. All the text segments are cleared except for the top Message Field Line, the Function Key Labeling
Line, and the tab settings.
2. The communication electronics are reset, but the block/conversation mode and the HDX/FDX sub-
modes are maintained.
The operating switches (SW1 - 1,2,3,4) are read.
The EDIT, protect, write-protect, insert, and monitor modes are all turned off.
The new display mode is set up with the text segment 0 activated.
Enables the CR code in the default function key sequence and resumes the cursor up key to generate
a ‘Control K’ code.

7. An ACK is sent upon completion to the host computer if the change display mode command origi-
nates from the host.

OVPP

5.2.13 SPLIT SEGMENT SELECTION

ESCJ Activates the alternate split window or text segment.
ESCK Activates the alternate split window or text segment.
ESC ] Activates split segment 0.
ESC| Activates split segment 1.

5.2.14 VERTICAL SPLIT COLUMN

ESCn Sets a column of characters as specified at column 40 of the active display window. This sequence is used
to set the separation column for the vertical split mode of 39 columns with a character other than the
default vertical line (see Sections 3.5 and 3.9.1). This is a multiple code sequence:

ESC n COLCODE where COLCODE is the column code (see Table 7).

5.2.15 BLOCK TRANSMISSION

ESC4 Send line unprotected. Sends all unprotected characters starting from the start-of-row up to and in-
cluding the cursor character to the host computer (see the SEND LINE key operation in Section 4.6.1).

ESCS Send page unprotected. Sends all unprotected characters starting from the start-of-text up to and in-
cluding the cursor character to the host computer (see the SEND PAGE key operation in Section 4.6.3).

ESC6 Send line all. Sends all characters starting from the start-of-row up to and including the cursor character
to the host computer (see the SEND LINE key operation in Section 4.6.2).

ESC7 Send page all. Sends all characters starting from the start-of-text up to and including the cursor -
character to the host computer (see the SEND PAGE key operation in Section 4.6.4).

ESC 8 Enters a start of message mark (STX) at the cursor position.

ESC9 Enters an end of message mark (ETX) at the cursor position.
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ESC S Send message unprotected (see the SEND MSG key operation in Section 4.6.7).
ESCs Send message all (see the SEND MSG key operation in Section 4.6.8).

5.2.16 LOCAL PRINT CONTROL
ESC @ All unprotected characters starting from the start-of-text up to and including the cursor character are
sent to the local printer port. Each row is terminated with:
CR (carriage return), LF (line feed), and NULL (X‘00’)
Protected characters and attributes are replaced by spaces. Graphic characters are replaced by spaces if

the protect mode is on, otherwise they are sent as their corresponding control codes (see the PRINT key
operation in Section 4.9.1).

ESCP Prints all (see the PRINT key operation in Section 4.9.2).
ESCpor Prints unformatted. The sequence is the same as the ‘print all’ sequence (ESC P) except all characters are
ESCL sent as they are. Attribute codes are replaced by spaces and no line-ending sequence is sent.

5.2.17 PROGRAMMING THE FUNCTION KEYS

ESC z The 8 function keys can be programmed independently and selectively with a total of 16 function key se-
quences for their shifted and unshifted positions with the following command sequence (see Section
4.8):
ESC z KCODE sequence DEL (or RUBOUT code).

Where KCODE = key code of the key position to be programmed as follows:

UNSHIFTED KCODE SHIFTED KCODE
Fl @ Fl H
F2 A F2 1
F3 B F3 J
F4 C F4 K
FS D F5 L
F6 E F6 M
F7 F F7 N
F8 G F8 0

Sequence = function key sequence up to 8 bytes, or 16 bytes if the terminal operates with the second page option. If
sequence is a null sequence, the default function key code is used (see Table 3).

5.2.13 TWO CHARACTERS FUNCTION KEY SEQUENCES AND MODIFIED CURSOR UP KEY

The ‘CR’ code generated in the default function key sequences can be disabled and enabled by command sequences. If itis
selected to be disabled, the cursor-up key is also modified to generate a ‘control C’ rather than a ‘control K’ code. These
command sequences are as follows:

ESC % Disables the ‘CR’ code in the default function key sequences and modifies the cursor-up key to generate
a ‘control C’ code (X‘03’).
ESC$ Enables the ‘CR’ code in the default function key sequence and resumes the cursor up key to generate a

‘control K’ code (X‘OB’).

The ‘CR’ code and the ‘Control K’ codes are enabled upon power-up or completion of a display mode
selection (see Section 5.2.12).

5.2.19 READ CURSOR BYTE
The host computer can read the character/byte where the cursor resides:
ESCM Causes the terminal to send to the host computer the character at the cursor position.

Thisis a very useful command sequence for word processing and data entry when selective data is desired to be sent to the
host computer. This sequence, in conjunction with the function key, can create new functions such as send a sentence,
send a field, or send a word to the computer.
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5.3 REMOTE COMPUTER HAND SHAKING PROTOCOL
XON/XOFF

The terminal supports the XON and XOFF signals from the host computer. When the terminal receives a XOFF (DC3)
from the host computer, it stops further transmission. When the terminal receives a XON (DC1) from the host computer,
it resumes transmission.

ENQ/ACK

The terminal supports an internal receiver buffer to prevent the loss of data in communicating with the host computer. In
some cases, the terminal may be performing time consuming tasks such as clearing the entire text segment. But instead of
requiring the host computer to insert NULLSs or timeouts (as a lot of conventional terminals do), the terminal provides a
mechanism by which the host computer can inquire the busy/not busy status of the terminal.

The host computer can probe the terminal at any time to see if the terminal is busy or if its receiver buffer is empty by send-
ing an ENQ to the terminal. If the terminal is not busy or if its receiver buffer is empty, the terminal returns an ACK to the
host computer.

ACK AFTER DISPLAY MODE INITIALIZATION

While changing display modes using the ESC, x, MODE command, the terminal has to perform several time consuming
-operations (such as clearing the entire data storage). But instead of requiring the host computer to send an ENQ), the ter-
minal transmits an ACK to the host computer upon completion of the display mode initialization.

ACK AFTER LOCAL PRINT COMPLETION

the host computer.
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SECTION 6 TERMINAL SELF-TEST FACILITIES

The terminal has two internal self-test features and display/keyboard verification capability to ensure proper terminal
operation.

POWER-UP SELF-TEST:
Upon power up of the terminal, an internal self-test sequence is automatically initiated. The terminal halts all further

operation if a faulty module is detected. An error message is displayed near the lower right hand corner of the screen as
follows:

Z - faulty microprocessor 9 - faulty memory chip A9

4 - faulty memory chip A4 0 - faulty memory chip A10
S - faulty memory chip A5 1 - faulty memory chip A1l
6 - faulty memory chip A6 2 - faulty memory chip A12
7 - faulty memory chip A7 3 - faulty memory chip A13

8 - faulty memory chip A8
DIAGNOSTIC SELF-TEST:

The diagnostic self-test is a repetitive self-test sequence provided to assist the field engineer in isolating a faulty module in
the terminal. 1n addition to performing all the test sequences in the power-up self-test, the diagnostic self-test also verifies
the proper operation of the communication and printer port electronics. It requires two communication ‘loop-back’ con-
nectors, one for the primary communmnication port and the other one for the local printer output port:

Primary port loop back pins connection: (RS-232C) 2 to 3, 4 to 5, 8 to 20; (Current loop) 7 to 13, 9to 10, 11 to 12, 4 to
5,8t020

Printer port loop back pins connection: 3 to 20

The diagnostic self-test can be initiated by setting all the switches in SW 1 to OFF prior to the power up of the terminal. If
no error is detected, the terminal will repeat the self-test. If a fault is detected, the terminal terminates the diagnostic test
and displays a message near the lower right hand corner of the screen:

X - faulty communication port

Y - faulty printer port

DISPLAY/KEYBOARD VERIFICATION:

The terminal provides the field éngineer with the capability to verify proper keyboard connection and display adjust-
ment. When the ‘SPACE BAR’ of the keyboard is depressed during the diagnostic self-test, the self-test is terminated and
a pattern of all displayable characters and the screen attribute settings required for proper display adjustments appear on
the screen. .

Depressing any key at this point displays the associated key symbol at the 10th and 11th column position of the bottom
row. An ‘!’ symbol is displayed at column 9 if the depressed key is a function key or editing key. The following describes
these key symbols:
1. All alphanumeric keys including special symbol keys such as *, -, and keys on the numeric key pad
are displayed with their associated symbols at columns 10 and 11 (see Table 2). ,
2. Keys generating ASCII control codes are displayed with their associated ASCII symbol (see Tables
1 and 10). An exception is the RETURN key which is displayed with the ! and the double vertical line
graphic symbols at columns 9 and 10.
3. Keys generating escape sequences are displayed with an ! at column 9 and their associated escape
sequence code at columns 10 and 11. For example, the SCRL up key is displayed with !ww at columns
9, 10, and 11.
4. The RESET and BREAK keys are not displayed. They can be verified by the key-click feed back.
5. The CAPS LOCK, SHIFT, AND CTRL are not displayed. They can be verified in conjunction with
another alphanumeric key. For example, depressing the CTRL and A keys simultaneously generates
the ‘SH’ symbols at columns 10 and 11. '
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6. The function keys are displayed with the following symbols at columns 9 and 10:

UNSHIFTED SHIFTED
F1 !(blank) !'Bs
F2 ISH 'HT
F3 1Sx 'LF
F4 'Ex 'V

UNSHIFTED SHIFTED
Fs 'ET 'FE
F6 'EQ ICR
F7 1AK 'So
F8 'BL 1S|

7. The FUNCT key generates the ! and the control _symbols (see Table 1).

User programmable switch settings are displayed on the bottom row at columns 2 and 3 for SW1, 4 and 5 for SW2, and 6
and 7 for SW3. The following patterns can be used to verify the switch settings:

SWITCH POSITION DISPLAY POSITION ON BOTTOM ROW
1 2 3 4 5 6 7 8 2nd 3rd 4th 5th 6th 7th
PATTERN I:
SW1 on off on off on off on off #
SwW2 on off on off on off on off #
SW3 on off on off on off on off % V4
PATTERN II:
SWI off on off on off on off on AN E
SW2 off on off on off on off on \ E
SW3 off on off on off on off on V4 %
PATTERN III:
SW1 All on Locations 2, 3, 4, 5, 6, 7 are displayed
SW2 All on with solid ‘blocks’ or the rubout symbols.
SW3 All on
PATTERN 1V:
SW1 All off Locations 2, 3, 4, 5, 6, 7 are all blanks.
SW2 All off
SW3 All off
(SWITCHES)
—_— -
SEND | SEND | SEND | panT Alr|les]|rn mlm| ] ot OENE | NE | et H Wi " w2 " w3 JJ RESET
@ # % » - . ~
L I I A28 I - R S N Il B B -1 - B - O T N A R N
wo o fwlelalr|vfufofofe]t yggggg;@f,gﬁ“‘.ss,
esc [ oa | s Fls o e o T merum \ ~ | nome | — NN N
‘ 1
CTRL| sHFT | Z | X U LI LI DL I B B A NEW | Fumer c':v'cfén { scat 0 £
(SPACE BAR)




APPENDIX A

APPENDIX A SETTINGS OF USER PROGRAMMABLE SWITCHES

There are three banks of Dip switches each with 8 switch positions located on the keyboard. Facing the front of the
keyboard, the following diagram corresponds to the exact arrangement of the switches (also see the keyboard layout in
Figure 4-1 and the drawing at the end of Section 6):

SW1 (Ds1) SW2 (DS2) SW3 (DS3)
1{213({4{5{617]8 1{21314]5]6]7|8 11213{4(5]617 18

SW1 — OPERATING SWITCHES AND PRINTER BAUD RATE SETTINGS

Switches 1, 2, 3, 4 of SW1 are the switches which define the four operating options. These options can be selected by the

operator at any time by simply depressing the RESET key, aslong as the terminal is in anidle mode (i.e. no ongoing opera-
tion or communication.

SWi1-1: SW1-4:

OFF- All editing keys are set up as local keys and OFF- Selects the ENTER key to operate as the tab
are executable locally. Their ESC sequences (TAB or HT) function and the RETURN
are not sent to the computer. key to operate as the combination of the car-

ON - All editing keys are set up as duplex keys riage return (CR) and line feed (LF) func-
(host controllable) and operate as follows: tions.

BLOCK mode: all editing keys operable locally, their ON - Selects the ENTER key to operate as the car-
corresponding ESC sequences are not sent riage return (CR) function and the RETURN
to the computer. key to operate as the carriage return (CR)

HALF-DUPLEX CONVERSATION MODE: All function only.
editing keys are executed locally and their SW1-5t08:

‘corresponding ESC sequences are not sent to Printer Port Baud Rate Setting:
the computer (see Table 10). 5 6 7 8 Baud Rate

FULL-DUPLEX CONVERSATION MODE: Edit-
ing keys are not executed locally. When a
local editing key is depressed, it correspond-
ing ESC sequence is sent to the computer.
The terminal executes the function if the
computer ‘echoes’ the ESC sequence.

off off of f on 9600
off off on off 7200
off off on on 4800
off on off off 3600
off on off on 2400

off on on off 2000
SWI1 -2:

off on on on 1800
OFF- Selects the following block transmission on off off off 1200
sequences: on off off on 600
End of line = US (X'1F ") on off on off 300
End of Transmission = CR (X'0D ) on off on on 150
ON-  Selects the following block transmission on on off  off 134.5
sequences: on on off on 110
End of line = CR, LF, NULL (X'0D’, on on on  off 75
XIOAI’ X '00 /) on on on on 50
End of Transmission = ETX (X'03 ") NOTE: Data size, parity and stop bits selections are the
SW1-3: same as that of the primary communication
switches

OFF- Enables the auto-new-line (NL) operation.
When data is entered at the last position of
the row, the cursor is moved to the begin-
ning of the next row automatically.

ON-  Disables the auto-new-line (NL) operation.
The cursor does not advance to the next row
if data is entered at the last position of the
row.

This switch does not affect any other cursor movement
which is activated by a cursor movement command such
as cursor right or left.
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SW2 — COMMUNICATION SWITCHES
SW2-1:
OFF - 7 bits data
ON - 8bits data
SwW2-2:
If parity is enabled (SW2-4 ON):
OFF - Odd parity
ON - Even parity
If parity is disabled (SW2-4 OFF):
OFF - Space parity (most significant bit = 0)
ON - Mark parity (most significant bit = 1)
Requires 8 bit data setting.
SW2-3:
OFF - 1 stop bit
ON - 2stop bits
SW2-4:
OFF - parity disabled
ON - parity enabled

SW2-51t08:
RS232C Communication port ba..d rate setting:
5 6 7 8 Baud Rate
off off off on 9600
off off on off 7200
off off on on 4800
off on off off 3600
off on off on 2400
off on on off 2000
off on on on 18Q0
on off off off 1200
on off off on 600
on off on off 300
on off on on 150
on on off off 134.5
on on off on 110
on on on off 75
on oit on on 50

SW3 — CONFIGURATION SWITCHES
This set of switches initiates the start-up mode of the ter-
minal at power-up configuration.
SW3-1:
OFF - supportsa 1 page memory (or a 1920 charac-
ters data storage)
ON - supports a2 page memory (or a 3840 charac-
ters data storage)
*SW3-2:
OFF - 60 Hzscreenrefreshrate
ON - 50Hzscreenrefreshrate
SW3-3 and 4:
Reserved. Set to OFF position.
*SW3-5:
OFF - starts with black screen background
ON - starts with green screen background
*SW3-6:
OFF - Blinking cursor
ON - Non-blinking cursor
SW3-7:
-OFF - starts with Full Duplex
ON - starts with Half Duplex
SW3-8:
OFF - starts with Conversation mode
ON - starts with Block mode

*These switches are also read when the display mode is
being changed (see Section 5.2.12).

EXAMPLES: The following are three typical switch settings which operate in most micro-computer and minicomputer
environments under full duplex mode. Communication speed is assumed to be 9600 baud with SPACE parity.

SW1 (DS1) sW2 (DS2)

123456738 123456738

SW3 (DS3)

12345678

SWI1-4 selects the RETURN key to

| fod | [l fod [ [ ] T o

Z

IINEEEE

generate a CR code.

SWi-4 selects the RETURN key to

[Tl LEPTPTTT]

generate a CR code and SW1-3 disables
the auto-new-line operation. (When data

| oo | ] oy [of | ]

entered passes the end of the line, the
cursor does not move).

In addition to the above, SW1-1 selects

o fodod | [ fod fof [T [P ] LITTTTTT]

the ESC sequences generated by all
editing keys to be sent to the host com-

A-2

puter. This is used in an environment
where the host computer is given full
control of the terminal operations.
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APPENDIX B: TOP MESSAGE FIELDS LINE
AND FUNCTION KEY LABELING LINE

TOP MESSAGE FIELDS LINE
The top message field is arranged as follows (see Section 5.2.11):

. Column Description/Message
1 (Attribute for local message field)
2-5 CAPS - Keyboard CAPS mode on
LOCK - Keyboard locked
9 * — monitor mode on
10-12 BLK - Block Mode

FDX - Full Duplex Conversation Mode
'HDX - Half Duplex Conversation Mode

14-17 EDIT - Edit Mode on

19-22 PROT - Protect Mode on

24-27 WPRT - Write Protect Mode on
29-32 INS - Insert Mode on

33 (Attribute for Host Message Field)
34-79 (Host Message Field - 46 bytes)

80 (Attribute for data/text entry area)

Columns 2-32 are for local messages
Columns 34-79 are for host messages

FUNCTION KEY LABELING LINE

The bottom function key labeling line is arranged as follows (see Sec-
tion 5.2.11):

Column Description
l %%
2-9 Labeling field 0
10-11 **
12-19 Labeling field 1
20-21 ok
22-29 Labeling field 2
30-31 **
32-39 Labeling field 3
40-41 **
42-49 Labeling field 4
50-51 **
52-59 Labeling field §
60-61 **
62-69 Labeling field 6
70-71 **
72-79 Labeling field 7

80 *%

Column 2-79 can be used continuously as one message field using the
ESC z (aaaa CR command (see Section 5.2.11).

** = Attribute for labeling fields separation and enhancement.

B-1



TABLE 1

3

TABLE 1
TERMINAL CONTROL CODES

ASCII
codes Display Control Function/Operation
(in hex.) Symbol Key

00 (blank) @,/ NULL

01 SH A,a SOH

02 Sx B,b STX

03 Ex C,c ETX - Cursor up

04 ET D,d EOT

05 EQ E,e ENQ - Host check busy, Terminal
returns ACK if not busy

06 Ak F,f . ACK - Terminal sends ACK to
Host if it is not busy

07 By, G,g Sound beeper

08 Bg H,h Back Space

09 Ht Li Tab Cursor

0A Lp J,j Line Feed (cursor down)

0B V1 K,k Cursor Up

oC Fg L, Cursor Right

0D Cr M,m Carriage Return

OE So N,n Unlock Keyboard

OF Sy 0,0 Lock Keyboard

10 T P,p DLE

11 L Q.,q DC1 - XON

12 r R,r DC2

13 1 S,s DC3 - XOFF

14 . T,t DC4

15 J U,u NAK

16 | V,v SYN

17 | W,w ETB

18 + X,x CAN

19 . Y,y EM

1A —_— Z,z SUB - Clears all with spaces,
see ESC +

1B Z [ { ESCape sequence start

1C = \'| FS

1D *_ 11 GS

1E ’\: ~ Cursor Home

IF B — RUBOUT New Line

T-1




TABLES 2, 3

e ————— e

TABLE 2
ASCII CODES (7 BITS)

Bits 6,5, 4
Control Character codes
Codes
0 1 2 3 4 5 6 7
0 NULL DLE (space) 0 @ P p
1 SOH DC1 ! 1 A Q a q
2 | STX DC2 “ 2 B R b r
B 3| ETX DC3 # 3 C S c s
i 4 EOT DC4 $ 4 D T d t
t 5 ENQ NAK % 5 E 8] e u
s 6 | ACK SYN 6 F A f v
7 BEL ETB ’ 7 G W g w
3 8| BS CAN ( 8 H X h x
2 9 HT EM ) 9 I Y i y
1 A| LF  SUB * J z j z
0 B| VI  ESC + : K [ k {
Cc| FF FS , < L \ 1 |
D| CR GS - = M 1 m }
E}| SO RS . > N A n ~
F| sI US / ? (o) — o B
(DEL or
RUBOUT)
TABLE 3
DEFAULT FUNCTION KEY CODE
Function Key Code Sequence: SOH, Function Key Code, CR.
Function Key Unshifted Code Shifted Code
\ FI @ H
F2 A 1
F3 B J
F4 C K
F5 D L
Fé6 E M
F7 F N
F8 G (o}

T-2



TABLES 4, 5

TABLE 4
GRAPHIC CODES

Sequence to enter Graphic code: ESC H Graphic Code.

Graphic Display Symbol Display Symbol
Code (in ASCII HEX)
0 T 10
1 L 11
2 [ 12
3 1 13
4 + 14
5 d 15
6 | 16
7 [ | 17
8 -+ 18
9 - 19
: — 1A
; 1B
=— 1C
= i_ 1D
1E
? ] IF
TABLE 5
CURSOR ROW OR COLUMN CODE
*rorc ASCII Character *rorc ASCII Character *rorc ASCII Character
1 (space) 28 ; 55 A"
2 ! 29 - < 56 w
3 » 30 = 57 X
4 # 31 > 58 Y
5 $ 32 ? 59 Z
6 % 33 @ 60 [
7 & 34 A 61 /
8 > 35 B 62 ]
9 ( 36 C 63 A
10 ) 37 D 64 -
11 * 38 E 65 \
12 + 39 F 66 a
13 ’ 40 G 67 b
14 - 41 H 68 c
15 . 42 | 69 d
16 / 43 J 70 e
17 0 44 K 71 f
18 1 45 L 72 g
19 - 2 46 M 73 h
20 3 47 N 74 i
21 4 48 (0] 75 j
22 5 49 P 76 k
23 6 50 Q 77 1
24 7 51 R 78 m
25 8 52 S 79 n
26 9 53 T 80 o
: 54 U

*r = row number -
¢ = column number




TABLE 6

TABLE 6
SCREEN ATTRIBUTE CODES

The sequence to enter screen attributes is: ESC, G, Attribute Code

Attribute Code . Screen Attribute Effect

(space) Enter space code (X20°)
0 Normal (green character on black background)
Blank (no show)
Blink
Blank

W N -

Reverse

Reverse and Blank
Reverse and Blink
Reverse and Blank

B B NV I N

Underscore

Underscore and Blank
Underscore and Blink
Underscore and Blank

O oo

Underscore and Reverse

Underscore, Reverse and Blank
Underscore, Reverse and Blink
Underscore, Reverse, Blink and Blank

REAVE AN

Dim

Blank

Dim and Blink
Blank

» = ,0T

Dim and Reverse
Reverse and Blank
Dim, Reverse and Blink
Reverse and Blank

£<g -

Dim and Underscore

Underscore and Blank

Dim, Underscore and Blink

Dim, Underscore, Blink, and Blank

~—N M

Dim, Underscore and Reverse
Underscore, Reverse and Blank
Dim, Underscore, Reverse and Blink

P~

T-4



TABLE 7

TABLE 7
VERTICAL SPLIT COLUMN 40 SEPARATION CODE

Sequence: ESC, n, Column Code.

NOTE: This sequence is provided to set at column 40 the separation column for the vertical-split (with 39 column
text segments) display window. However, the sequence is recognized at.all times and can be executed
under other display modes.

Column Code Display Symbol Column Code Display Symbol Column Code Display Symbol
(space) (space) @ (BLANK)
! ! A SH a a
”» ”» B Sx b b
# # C Ex c c
$ $ D ET d d
% % E EQ e e
& & F AK f f
’ ’ G BL g g
( ( H Bs h h
) ) I HT i i
* * J LF j i
+ + K vT k k
’ ’ L FF 1 1
- - M CrR m m
N So n n
/ / (6] SI o o
0 P T_ p
1 Q q
2 R I r
3 S 1 s
4 T F t
5 U J u
6 Enter A" | v Enter
7 Attribute w u w Attribute
8 Code X -+ X Code
9 See Table 6 Y 5 y See Table 6
: Z - z
; [ : |
< \ = [
5 ‘ I ’
? /—\ é RUBOUT

T-5




TABLES 8, 9

TABLE 8

DISPLAY MODE SELECTION

Display
Mode
Code
0
1
and
2
and
3
and

Display
Window

Normal display:
24 rows X 80 char.

Horizontal Split:
M rows X 80 char.,
N rows X 80 char.

Vertical Split:
24 rows X 39 char..
24 rows X 39 char.

Vertical Split:
24 rows X 40 char.,
24 rows X 40 char.

Internal
Memory
Storage

1920 characters

1920 characters

1920 characters

1920 characters

*Horizontal Split Row Number Definition:

It defines the physical row number on the data/text area of the screen where the lower window starts, i.e. a number =
12 means that the lower split starts at row 12. The limit of the horizontal split number is from 2 to 25. If the horizontal
split row number equals 25, the terminal internal memory is split into two 24 rows x 80 character text segments. Thisis
a special mode where the screen data text area can be selected to display one text segment at a time. To select this mode,
the second page option is required. Horizontal split row number follows the rule outlined on TABLE 5.

‘Sequence: ESC, x, Display Mode Code, Horizontal split row (option)*

Display
Mode
Code

4

and

and

and

Display
Window

Normal display:

24 rows X 80 char.

Horizontal Split:

M rows X 80 char.,
N rows X 80 char.

Vertical Split:

24 rows X 39 char.,
24 rows X 39 char.

Vertical Split:

Internal
Memory
Storage

3840 characters

3840 characters

3840 characters

24 rows X 40 char.,
24 rows X 40 char.

3840 characters

TERMINAL ESCAPE SEQUENCES

TABLE 9

HEX| 2 3 4 5 6 7
0 0 clear all tab @ print unprotected P printall print unformatted
1 ! write unprotected 1 set tab at cursor A set special insert one char- on insert mode
with attribute* column attribute* acter space
2 ” enable keyboard 2 clear tab at cursor B set block mode delete line off insert
column mode
3 # disable keyboard 3 C setconv.or TTY S send MSG. send MSG. all
mode unprotected
4 $ enable CRin 4 send line D set HDX/FDX * T erase to end of “erase to end-of-line
funct. key seq. unprotected line to space with null
5 | % disable CR in 5 send page E insert line U on monijtor off monitor
funct. key seq. unprotected mode mode
6 | & onprotectmode 6 send lineall F message to host V enter protect internal scroll up
message field* space column
7 > off protect 7 send page all G enter attribute * W delete char- internal scroll
mode aracter down
8 ( off write protect 8 write SOM (STX) H enter graphic* X off monitor internal paging select display
mode mode mode*
9 ) on write protect 9 write EOM (ETX) 1 back tab cursor Y erase to end-of- tab cursor erase to end-of-text
mode < text to space with null
A * clear all to null clear unprotected J activate alternate Z message to funct.
to null split key or label line*
B + clear all to space ; clear unprotected K activate alternate [ cursor to SOTX
to space split (true home)
C *  clear all to pro- < on data validation L print unformatted \
tected space
D - set cursor to = set cursor to M Read cursor byte ] activate split activate split
selected window * active window* segment 0 segment |
E write unprotected > off data validation N on EDIT A enter column 40
with code * code*
F / read cur. and ? read cur. from O off EDIT - (DEL or Rubout)

active seq. #

active window

*Multiple character sequence, requires additional characters or codes

T-6




TABLE 10

TABLE 10

KEYBOARD COMMAND CODE SEQUENCES

KEYS GENERATING SINGLE ASCII CONTROL CODE:

KEY

BACK SPACE
Cursor Left

Cursor Right

Cursor Up (unshifted)

Cursor Down (unshifted)
LINE FEED
RETURN (SW1-4 on)
RETURN (SW1-4 off)
NEW LINE

HOME (unshifted)
TAB (unshifted)

ESC

RUB OUT

ENTER (SW1-4 on)
ENTER (SW1-4 off)

CODE SEQUENCE

BS (X08)
BS (X08")
FF (X0C)
VT (X'0B))
ETX (X03)
LF (X'0A?)
LF (X0A?)
CR, (X'0D’)

CR, LF (X‘0D’, X0A?)

US (X‘1F)
RS (X‘1E’)
HT (X09’)
ESC (X‘1B’)
DEL (X“7F")
CR (X‘0D")
VT (X09)

KEYS GENERATING ESCAPE SEQUENCES:

KEY

RESET (shifted)

SCRL Up

SCRL Down

HOME (shifted)

LINE INSERT

LINE DELETE

LINE ERASE (unshifted)
LINE ERASE (shifted)
PAGE ERASE (unshifted)
PAGE ERASE (shifted)
SEND PAGE (unshifted)
SEND PAGE (shifted)
SEND LINE (unshifted)
SEND LINE (shifted)
SEND MSG (unshifted)
SEND MSG (shifted)
PRINT (unshifted)
PRINT (shifted)

TAB (shifted)
SCRN/EDIT (unshifted)
SCRN/EDIT (shifted)
PAGE (unshifted)

PAGE (shifted)
INS/REP (unshifted)
INS/REP (shifted)

SET TAB (unshifted)
SET TAB (shifted)
SOM/EOM (unshifted)
SOM/EOM (shifted)
DEL/INS CHAR (unshifted)
DEL/INS CHAR (shifted)

CODE SEQUENCE

ESC B
ESC w
ESCv
ESC |
ESCE
ESC R
ESC T
ESC't
ESCY
ESCy
ESC 5
ESC7
ESC 4
ESC6
ESC S
ESCs
ESC @
ESCP
ESC I
ESC N
ESC O
ESCh
ESC K
ESCr
ESC q
ESC 1
ESC 2
ESC 9
ESC 8
ESC Q
ESC W

OPERATION

Back space cursor

Back space cursor

Cursor right

Cursor up

Cursor up (see Section 5.2.10)
Cursor down

Cursor down

Cursor to start-of-row
Cursor to start-of-next row
Cursor to start-of-next row
Cursor to HOME of window
Tab cursor

Generate a ESC code
Generate a DEL code

Same as RETURN

Same as TAB

OPERATION

Set block mode

Scroll towards the start-of-text

Scroll towards the end-of-text

Cursor to start-of-text

Insert line

Delete line

Erase to end-of-line with spaces

Erase to end-of-line with nulls

Erase to end-of-text with spaces

Erase to end-of-text with nulls

Send unprotected data from

Send all data from start-of-text to cursor
Send unprotected data from start-of-line to cursor
Send all data from start-of-text to cursor
Send unprotected data from SOM to EOM labels
Send all data from SOM to EOM labels
Print unprotected data from start-of-text to cursor
Print all data from start-of-text to cursor
Back tab cursor

On EDIT mode

Off EDIT mode

Internal paging

Activate alternate split

Off insert mode

On insert mode

Set tab at cursor

Clear tab at cursor

Enter EOM (X‘03’) mark

Enter SOM (X02’) mark

Insert a space character

Delete a character




Following are some notes on the WY-100 keyboard tables for firmware revision
23~394-81 REV. D.

1) The WY-100 keyboard tables are located between §73¢H and U7FFH.

2) There are two keyboard tables, namely the unshifted and shifted key code
tables. Each table contains 1J4 one-byte entries corresponding to the 144
kKeys on the keyboard. The key codes are arranged in the two tables in the
same order, basically according to the matrix of the keyboard layout. For
example, the first entry of the unshifted table contains the lower case "s"
and the first entry of the shifted table contains the upper case "S".

3) Keys associated with "ESC" sequences (see Table 19 in the Reference Man-
ual) are coded with their associated "ESC" sequence code with the highest
order bit set to "1". For example, the DELETE LINE key generates the ESC R
sequence and its key code is OD2H which is the ASCII code 52H (upper case R)
with bit 7 set to 1.

4) Keys associated with a control code are coded with the same control code,
l.e. TAB-J9H; LINE FEED = OAH.

5) Function Keys: Unshifted F1-F8
Shifted F1-F8

80H-87H
88H~-8FH

o

6) Special Key Codes (O0H to O7H & 90H are reserved):

SHIFT = @8 RESET = 01

CNTRL = 0@ CAPSLOCK = 02

BREAK = @6 ENTER (shifted) = @4
RETURN = 9EH ENTER (unshifted) = 95
FUNCT = 9FH

Following are same examples of key code table alterations:

1) Any keys on the keyboard can be disabled by replacing the associated key
code entry with J@H.

(V2
2) Functions of keys can be "e:/cpanged" by swapping key caps and their associ-
ated key code positions.

3) SHIFT and CTRL keys can not be moved.

4) "ESC" sequences also may be used as key functions which can be implemented

.by entering the key code (ESC sequence + bit 7 set) into the desirable
location in the key code table. Locations such as the shifted positions of
the numeric pad can be used.

I hope this answers your questions. Please call if you have any additional
questions. '



WYSE WY-108 TERMINAL KEYBOARD TABLE, COPYRIGHT WYSE TECHNOLOGY 1981,1982.

THIS KEYBOARD TABLE IS FOR USE IN THE WY-194 TERMINAL FIRMWARE
RELEASE 23-004-91 REV D. WYSE®TECHNOLOGY RESERVE THE RIGHT TO
MODIFY THIS TABLE WITHOUT PRIOR NOTIFICATION FOR FUTURE RELEASE.

THE WY-1909 KEYBOARD TABLE IS COMPOSED OF TWO TABLES LOCATED AT:

UNSHIFTED KEYCODE TABLE : ©@730H TO U797H
SHIFTED KEYCODE TABLE : 9798H TO @7FFH

w9 WMo ®g WP ©p Ws wg N mp “

*4k** POR FIRMWARE 23-004-01 REV D ****x*

Tk KEYTAB - KEYCODE TABLE

®e %o g DN Se Se se S0 e v

9739 EYTAB:
S, C, NEW LINE, LINE FEED, 3, SHIFT, F4, W
@730 73631F0A DB @373H,0063H,001FH,003AH
3734 33098377 DB ©033H,0000H,0083H,0977TH
;. H
: F7, ERASE LINE, 8, DELETE LINE, =, 3, 9, INSERT LINE
:
8738 86D438D2 DB @086H,09D4H,8838H,00D2H
@73C 3D3339C5 DB ©O3DH,J033H,3339H,00C5H
: J, ., INS/REP, SCRN EDIT, 9, CURSOR LEFT, INS CHAR, 1
@740 6A2EF2CE DB OJ36AH,J02EH,00F2H,8JCEH
2744 3908D169 DB  ©@939H,0098H,030D1H,B8069H
; K, /. \, RUBOUT, @, EOM, FUNCT, O
@748 6B2FSC7F DB OU6BH,d02FH,d995CH,337FH
374C 30B99F6F DB 0U30H,00B9H,009FH,J06FH
: H, ,, CURSOR DOWN, SET TAB, 8, HOME, CURSOR UP, U
3750 682COAB1 DB ©@0Q68H,002CH,J00AH,33B1H
@754 381E@375 DB ©038H,d01lEH,0003H,0075H
: G, M, SCRL DOWN, PAGE, 7, CRIGHT, SCRL UP, Y
2758 676DF7ES . DB Q@67H,096DH,008F7H,00ESH
@75C 370CF679 DB ©037H,000CH,J0F6H,0079H
: F' N' 0' 7' 6. l‘ 4‘ T
6760 666E3037 DB  G066H,006EH,0d30H,0037H
3764 36313474 DB 0U36H,0931H,9034H,3074H

“e =

ESC, %2, SEND PAGE, ERASE PAGE, 1, BACKSPACE, SPACE,
/
1 TA8



-

3768 1B7AB5D9 DB . OOlBH,907AH,dYB5H,d0D9H
@76C 31982009 DB 0d31H,0008H,0320H,0009H

F2, F3, SEND MSG, F5, PRINT, F8, F6, Fl

.-e wo ~o

8778 8182D384 DB Ud81H,dU82H,03D3H,0084H
©774 CU8785809 DB JYCOH,0087H,0085H,30806H

L' B' 2. 6. 5' 5) A R

e ®p =

8778 6C623236 DB B06CH,0062H,0032H,0036H
877¢C 35352E72 DB @835H,9035H,002EH,0372H

I) ] ‘,' E:n‘qrfgfl‘ flfﬂfsfgqf, ‘; [4 re s Eg

e wo oo

8780 64763591 DB J064H,9876H,0005H,09d1H
3784 342C2065 DB @Y34H,902CH,Y92DH,J065H

A, X, SEND LINE, BREAK, 2, CAPS, CTRL, Q

2788 61788436 DB J0U61H,0078H,09B4H,0006H
378C 32320371 DB 9032H,0002H,0000H,9071H
H 7o .o ]c .: e [0 RETURN, P
8793 3B275D69 DB ©J3BH,08027H,005DH,03640H
8794 2D5B9E7Q DB 002DH,d95BH,J89EH,0870H

SHIFT KEY TABLE

S, C, NEW LINE, LINE FEED, #, SHIFT, F4, W

®e me we %0 g wp wp

8798 53431F0A DB 9953H,0043H,001FH,000AH
279C 23UQ08B57 DB Q923H,0000H,008BH,0057H

F7, ERASE LINE, 8, DELETE LINE, +, 3, 9, INSERT LINE

a9 wp ~¢

U7A0 8EF438D2 DB U9Y8EH,00UF4H,0038H,09D2H
©¥7A4 2B3339CS5 DB @92BH,0033H,0039H,00C5H

J, >, INS/REP, SCRN EDIT, (, CURSOR LEFT, DEL CHAR,

. w9 e

@7A8 4A3EF1CF DB 004AH,003EH,09F1H,0U9CFH
@7AC 2808D749 DB J028H,d998H,90D7H,0949H

K, 2, |, RUBOUT, ), SOM, FUNCT, O

e we wy

27BO 4B3F7CTF DB Y@4BH,Q03FH,907CH,007FH
©¥7B4 29B89F4F : DB ©¥d329H,00B8H,009FH,094FH

H, <, CURSOR DOWN, SET TAB, *, HOME, CURSOR UP, U

e %o wp



@188
378C

B7Ca
g7C4

27C8
B7cCC

2700
47D4

@708
@7DC

@7EQ
G7EA

@7ES
@7EC

97F8
Jd7F4

Q7F8
B7FC

0009

483COAB2
2AFB@355

474DF7CB
260CF659

464E3037

5E313454

1B5AB7F9
210820C9

898AF38C
D@8F8D88

4C423236

25352E52

445604C2
242C2D45

4158B606
40020051

3A227D7E
SF7B9E5Q

- wo we ~e wp = ~ wo we « = wp ~e. mp we e ws = o N e

. wms wg

e

DB 0Q48H,J93CH,000AH,dUB2H
DB UQ2AH,00FBH,0003H,J055H

G, M, SCRL DOWN, PAGE, &, CURSOR RIGHT, SCRL DOWN, Y

DB UJ947H,004DH,0VF7H,dUJCBH
DB 0Y26H,9d0CH,J0F6H,0059H

F, N, 6, 7, ", 1, 4, T

DB Q046H,004EH,0030H,8037H
DB UO5EH,J031H,0934H,0854H

ESC, Z, SEND PAGE, ERASE PAGE, !, BACKSPACE, SPACE, TA

7

DB ©01BH,J805AH,0dB7H,00F9H TAB

DB @021H,0098H,00820H,089C3H
F2, F3, SEND MSG, F5, PRINT, F8, F6, Fl

DB (Q089H,008AH,ddF3H,J08CH
DB @ODOH,008FH,008DH, 3088H
Ll B' 2l 6' %' 5' N 4 R

DB J04CH,0042H,0032H,0036H
DB @925H,0835H,9002EH,0052H

D, V, ENTER ( KEY CLICK ), RESET ( BLOCK ), $, ., -, E

DB 9d44H,0356H,0904H,30C2H
DB 0024H,002CH,J02DH,0045H

A, X, SEND LINE, BREAK, @, CAPS, CTRL, Q

DB ¥241H,0058H,09B6H,0006H
DB 0940H,0002H,090890H,0851H

-} "o }c ~a _ {u RETURN, P

DB UO3AH,0022H,007DH,897EH
DB Y05FH,007BH,009EH, 0050H

END
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APPLICATION NOTE - WY-100/ADDS EMULATION FIRMWARE
( REV. A 1/21/83 )
PURPOSL

This application note documents an ADDS terminal compatible firmware prom
which operates in the WY-100 terminal.

INSTALLATION

The ADDS terminal compatible firmware replaces the standard WY-100
firmware prom, serial no. 23-g@4-@1. To install the ADDS terminal compatible
firmware, follow these steps:

1. Turn off the WY-100 terminal and remove the top cover of the terminal.

2. Remove the firmware prom at location 2B of the terminal logic board.
The standard WY-10¢ firmware pram is labeled with serial no. 23-9U@4-01.

3. Ihsert the ADDS termunal campatible prom into location 2B.

4. Set up the switch settings which are outlined in page 11 of this
application note and the standard WY-10J reference manual.

5. Replace the top cover and you are now have an ADDS compatible terminal.
If you has further questions on the ADDS terminal compatible firmware,

please contact the WYSE local distributcr or the WYSE Technical Support,
telephone number 488-946-3075.
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PURPOSE

This application note documents the special WY-100/ADDS terminal firmware
which emulates the ADDS terminal line.

COMPACTIBILITY

The WY-100/ADDS firmware is estimated to provide the following result with
respect to the terminal being emulated:

ADDS Regent 69 - 79% Compatible
ADDS Regent 49 - 90% Coampatible
ADDS Regent 25 - 95% Campatible
ADDS Regent 200 - 95% Compatible
Viewpoint 3@ - 95% Campatible

Although this piece of firmware is designed to emulate an ADDS terminal in
most operating environments, the user should study and compare this firmware
with the particular ADDS terminal to be replaced.

Wyse Technology makes no representation or warranties with respect to the
contents hereof and disclaims any implied warranties of fitness for any
particulation application. Wyse Technology reserves the right to make changes
to this piece of firmware without prior notice.

ENHANCED FEATURES

In addition to the ADDS terminal emulation functions, almost all the enhanced
features which are standard in the WY-10J terminal remain the same except the
command seguences (escape sequences) to activate them has been changed to
avoid conflict with those in the ADDS termunals. These enhanced features are:

1. Horizontal and vertical split screen modes and the abilities to
operate all terminal function within a split window.

2. 26th row function key labelling fields.

3. Top row host message field.

4. Special screen enhancement attributes (using ESC A).

5. Protect form data entry.

6. Soft function keys (totally 16 software programmable function key-
positions). ‘

7. Automatic data validation capability (supported only with 2nd page
option). .

Although the command sequences are different, these features are functionally
described in the Wyse Terminal Reference Manual.



APPLICATION NOTE: WY-10@/ADDS TERMINAL LINE EMULATION FIRMWARE

TERMINAL COMMANDS

This section addresses the WY-1@0@/ADDS firmware command sequences comparing to
the ADDS terminal line. The standard WY-19@ terminal command sequences are
listed for reference purposes in the standard WY-1@00 Terminal Reference
Manual. Compatible commands in the ADDS terminals are checked with an "X" and
deviations are listed in the following section.

COMMAND WY-100/ADDS VIEWPOINT ADDS23/25 ADDS 43 ADDS 68 STANDARD
Wy-100

Abort Transmit/
Print Local Reset Key Reset Key

Address,Absolute ESC Y r C X X X X ESC=rC
Address,Horiz'l DLE C X X X X
Address,Verti'l VT r X X X X
Attribute, Set
Video ESC @ a* X* X X ESC G a
Bell BEL X X X X BEL
Carriage Return/
New Line CR X X X X CR
Cursor Back NAK or BS X X X X - BS
Cursor Down L¥ X X X X LF
Cursor Forward ACK X X X X FF
Cursor Home SoH X X X X RS
Cursor Up SUB X X X X vT
Delete Character
(In Line/Field) ESC E X ESC W
Delete Line ESC 1 X X ESC R
Erase All FF X X X X ESC*
Erase To End Of
Field/Line ESC K X X X X ESC T
Erase To End of
Page ESC k X X X X ESC Y
Erase Variable/
Unprotected Data ESC G X* ESC ;
Insert Character
(In Line/Field) ESC F X* ESC Q
Insert Line ESC M : X X ESC E .
Keyboard Lock ESC 5 X X X X ESC #
Keyboard Unlock ESC 6 X X X X ESC "
Line Drawing
Mode OFF ESC 2 X*
Line Drawing
Mode ON ESC 1 X*
Line Feed LF X X X X LF
Mode,
Conversational ESC V X ESC C
Mode, Iocal
(Block) * ESC t X X ESC B
Mode, Monitor
OFF Shifted

Reset Key X* X* X* X* ESC u



APPLICATION NOTE: Wy-10@/ADDS TERMINAL LINE EMULATION FIRMWARE

COMMAND WY-100/ADDS VIEWPOINT ADDS 2@/25 ADDS 43 ADDS 6@ STANDARD
WY-100

Mode, Monitor
ON Shifted

Reset Key X* X* X* X* ESC U
Mode, ON LINE* ESC T X X ESC C
Print All
(Local) ESC x X* ESC P
Print Variable/
Unprotected ESC X xX* ESC@
Printer ON
(Aux. ON) DC 2 X* X* X*
Printer OFF
(Aux. OFF) DC 4 X* X* X*
Status Line
Disable ESC B X X ESC Aa
Status Line
Enable ESC b X X ESC Aa
Display Control
Code ESC Z

Code X X X ESC Code
Trasmit Page ESC DC1 X* ESC 7
Transparent
Print OFF ESC 4 X X X X
Transparent
Print ON ESC 3 X X X X
Tag Bit Reset SI ESC (
Tag Bit Set (e} X ESC )
TAB HT X*
BACK TAB ESC O X*
WY-100 FEATURES:
ON Protect Mode ESC & ESC &
OFF Protect Mode ESC ESC '
ON Write Protect/
Tag Bit Set ESC ) ESC )
OFF Write Protect/
Tag Bit ReSet  ESC ( ESC (
Erase All to
Protected Spaces ESC , ESC ,
Set Cursor to
Active Windows  ESC-nrc ESC-nrc
Write Unprotected
with Attribute ESC | a ESC ! a
Write Unprotected
with Code ESC . code ESC .

code

Read Cursor and
Active Seg. # ESC / ESC /
Write SOM (STX) ESC 8 ESC 8



APPLICATION NOTE: WY-10@/ADDS TERMINAL LINE EMULATION FIRMWARE

COMMAND WY-100/ADDS VIEWPOINT ADDS 20/25 ADDS 40 ADDS 60 STANDARD

WY-100
Write EOM (ETX) ESC 9 ESC 9
ON Data Valid- , _
ation Mode ESC < ESC <
OFF Data valid-
ation Mode ESC > ESC >
Read Cusor
Position ESC ? ESC ?
Erase Unprotect-
ed to Space ESC G ESC ;
Erase to End of
Line with Null ESC I ESC t
Erase to End of A
Page with Null ESC 1 ESC y
Erase Unprotect—
ed to Null ESC g ESC :
Set “"typewriter"
Colum Tab ESC a ESC 1
Clear "typewriter"
Colum Tab ESC' (@960H) : ESC 2
Clear All "type- ,
writer"” Tabs ESC P ESC @
Set Special Screen
Attributes ESC Qna ESC Ana

Enter a Column
of Protected

Space ESC W _ ESC V
Send Message,

Unprotected ESC S ESC S
Send Message, ' '

All ESC s ESC s
Send Line, Un~ -

protected ESC \ ‘ ESC \
Send Line, All ESC ° ESC ©
Send Page, Un- ’

protected - ESC ] ESC 5
Send Page, All ESC - . ESC 7
Internal Paging

(2 page mode) ESC j ESC h
Read Cursor

Byte ESC m , ESC M
Enter Column

49 with Code ESC n a ESC n a
Erase All

to Null ESC O ESC *
Print Unformated ESC p ESC p
ON Insert Mode ESC g ESC q
OFF Insert Mode ESC r ESC r
Internal Scroll

Up (2 page) ESC v ESC v
Internal Scroll :

Down (2 page) ESC w ESC w



APPLICATION NOTE: WY-10@/ADDS TERMINAL LINE EMULATION FIRMWARE

COMMAND WY-100/ADDS VIEWPOINT ADDS 2@/25 ADDS 430 ADDS 6@ STANDARD
WY-2100

Select Display

Mode ESC y n ESC x n

Function Key

Set Up ESC z ’ ESC z

Activate Split

Segment @ or 1  ESCL or ESC} ESC] or
: ESC}

Cursor to Start
of Text ESC { ESC {

EXCEPTIONS AND CONVENTIONS
VIEWPOINT 30

This emulation firmware contains all the functions of those in the
Viewpoint 30 except the ESC ¢ function. The ESC @ function in the Viewpoint
30 terminal selects the attribute enhancement for the "tag" bit of each -
character. This conflicts with ESC @ sequence in the ADDS 4@terminal. The
WY-100/ADDS firmware select to use the ESC @ sequence to be compatible to
those in the ADDS4@. Characters with the "tag" bit on appear in half
intensity in the Wyse Terminal and is not alterable by the ESC # sequence.

MONITOR MODE

The WY-100/ADDS firmware uses the shifted RESET key to toggle the monitor
mode on and off.

AUX/TRANSPARENT PRINT MODE

There is only one transparent print mode supported by the WY-10@/ADDS
firmware. It can be enabled either by the DC2 or ESC3 seguence and disabled
either by the DC4 or ESC4 sequence.

Once the transparent mode is enabled, all subsequently received data will
be retransmitted to the printer or AUX port. No data will be entered onto
the screen and the keyboard is locked except the RESET key.

Pressing the RESET key during the transparent print operation terminates
the transparent print mode. The terminal is back to the normal mode again.

The transparent print mode can be activated only the by host computer.
X-ON/X-OFF are sent from the terminal if the printer is detected to be
busy/not busy.

SCREEN ATTRIBUTES;

The screen attribute codes follow the same convention as those in the
ADDS 4% and 60.



APPLICATION NOTE: WY-10@/ADDS TERMINAL LINE EMULATION FIRMWARE

GRAPHIC LINE DRAWING MODE

The graphic line drawing mode follows the same convention as those in the
ADDS 40 and 60 except that all line graphic characters appear in NORMAL
intensity only. Also, the WY-100/ADDS firmware supports five additional
symbols for bar charts and enhanced line graphics:

GRAPHIC CODE VISUAL EFFECT
1 - E (solid block)
P pzz (quarter tone block)
t — (double horizontal line)
X 11  (Gouble vertical line)
l B (half tone block)

ADDS 63

The FORM, PAGE, MESSAGE and MODIFY modes of the ADDS Regent 6@ Terminal
are not supported. The PAGE mode and LOCAL mode sequences are supoorted to
enable the BLOCK mode operation which is standard in the WY-1080 terminal. (See
the WY-100 Reference Manual)

ENHANCED FEATURES OF THE WY-100

Command sequences which activate other standard WY-190 features are
modified to avoid conflict with sequences in the ADDS terminals. For example,
the split screen mode can be selected with the ESC y sequence instead of the
ESC x sequence. Also, the ESC a sequence is used to set column tab position
instead of the ESC 1 sequence.

KEYBOARD COMMANDS

All the keys on the WY-108/ADDS keyboard are set up as "duplex" keys;
their key-codes or command sequences are transmitted to the best computer.
Under the full duplex conversational or on-line mode, key functions are not
executed unless they are "echoed" from the host computer. Under the half
duplex conversational mode, key functions are executed and their associated
keycode and command sequences are transmitted to the host computer.

The following table lists the keycode or key command seguences:

WY100/ADDS ACTION/KEYCODE/COMMAND SEQUENCES STANDARD WY1@0
Alphanumeric Keys Send corresponding key code to the host Same
and Unshifted Computer; i.e. the "A" key, (unshifted)
Numeric Pad Keys sends out a hex. 61 code.
CTRL Generate control code if pressed simual-
taneously with certain alphanumeric key. Same
Caps Lock All alpha keys generate upper case alpha
characters. Caps Only
Shift Invert the polarity of the alpha key code.

If the Caps mode is on, presing the Shift
key simultaneously with any alpha key gen-
erates the lower case alpha key code. If
the Caps mode is off, the result is inverted.

7
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WY-100/ADDS TERMINAL LINE EMULATION FIRMWARE

WY108/ADDS ACTION/KEYCODE/COMMAND SEQUENCES STANDARD WY100
ESC ESC CODE ESC
TAB HT CODE HT
TABR (SHIFTED) ESC @ (BACK TAB FUNCTION) ESC I
BREAK SEND 250 MS. BREAK SIGNAL SAME
BACK SPACE BS CODE SAME
LINE FEED LF CODE SAME
RUBOUT RUBOUT OR DEL CODE SAME
RETURN CR OODE OR CR, LF CODE SEQUENCE

(SEE SWITCH SETTINGS) SAME
NEW LINE CR CQODE Us
CURSCR ¢ SUB CODE vT
CURSOR |, LF CODE SAME
CURSOR — ACK QODE FF
CURSOR ¢~ NAK Bs CODE aaz BS
HOME SOH CODE RS
SCRN EDIT ESC T (ON LINE) ESC @
SCRN EDIT (SHIFTED) ESC t (LOCAL) ESC N
SET TAB " ESC a ESC 1
SET TAB (SHIFTED) ESC * (HEX 6@H) ESC 2
PAGE ESC j (INTERNAL PAGING) ESC h
PAGE (SHIFTED) ESC J (SELECT ALTERNATE SPLIT WINDOW) ESC K
INS/REP ESC r (OFF INSERT MODE) SAME
INS/REP (SHIFTED) ESC q (ON INSERT MODE) SAME
DEL/INS. CHAR ESC F (INSERT CHARACTER, IN LINE/FIELD) ESC Q
DEL/INS CHAR (SHIFTED) ESC E (DELETE CHARACTER, IN LINE/FIELD) ESC W
SCRL 4 ESC W (INTERNAL SCROLLING UP) SAME
SCRL J, ESC V (INTERSAL SCROLLING DOW) SAME
SEND PAGE ESC ] (SEND PAGE, UNPROTECTED) ESC 5
SEND PAGE (SHIFTED) ESC_—_(SEND PAGE, ALL) ESC 7
SEND LINE ESC \ (SNED LINE, UNPROTECTED) ESC 4
SEND LINE (SHIFTED) ESC © (SEND LINE, ALL) ESC 6
SEND MSG ESC S {SEND MESSAGE, UNPROTECTED) SAME
SEND MSG (SHIFTED) ESC s (SEND MESSAGE, ALL) SAME
LINE INSERT ESC M (INSERT LINE) ESC E
LINE DELETE ESC 1 (DELETE LINE) ESC R
LINE ERASE ESC K (ERASE TO END OF LINE WITH SPACES)ESC T

LINE ERASE (SHIFTED)

PAGE ERASE

PAGE ERASE (SHIFTED)

ENTER
ENTER (SHIFTED)

ESC I (ERASE TO END OF LINE WITH NULLS) ESC t
ESC k (ERASE TO END OF PAGE WITH SPACES)ESC Y
ESC i (ERASE TO END OF PAGE WITH NULLS) ESC y

CR or HT CODE (SEE SWITCH SETTINGS)
TOGGLE THE KEY CLICK OPTION ON/OFF

SAME
SAME



APPLICATION NOTE: WY-100/ADDS TERMINAL LINE EMULATION FIRMWARE

WY1020/ADDS ACTION/KEY CODES/COMMAND SEQUENCES STANDARD WY100
FUNCTION KEYS: GENERATE THE FOLLOWING SEQUENCES TO THE HOST COMPUTER.
F1 STX 1 CR* (SEE SWITCH SETTING) USE ADM-31
F2 STX 2 CR* CONVENTION
F3 STX 3 CR*
F4 STX 4 CR*
FS STX 5 CR*
F6 STX 6 CR*
F7 STX 7 CR*
F8 STX 8 CR*
Fl1 (SHIFTED) STX | CR*
F2 (SHIFTED) STX " CR*
F3 (SHIFTED) STX # CR*
F4 (SHIFTED) STX $ CR*
F5 (SHIFTED) STX % CR*
F6 (SHIFTED) STX & CR* J
F7 (SHIFTED) STX ' CR*
F8 (SHIFTED) sTX ( CR*
FUNCT KEY GENERATES STX X CR* sequence if press preceding alpha

numeric key X.
NOTE: Fl1 - F8 keys can be soft programmable; see WY-100 Reference Manual.

* Set switch SW1-2 to the ON position to delete the CR Code; to be compatible
to the viewpoint 30 terminal.



APPLICATION NOTE: WY-100/ADDS TERMINAL LINE EMULATION FIRMWARE

WY100/ADDS

- ACTION/KEYCODES/COMMAND SEQUENCES

STANDARD
WY-100

NUMERIC PAD:

UNSHIFTED @, 1, 2,
3' 4' 5' 6' 7' 8'
9' ’

O (SHIFTED)
1
2
3
4
5
6
7
8
9
: N'g

-

THE UNSHIFTED KEYS ON THE NUMERIC PAD
GENERATE SINGLE CODE ASSOCIATED WITH
THEIR KEY LEGEND. IF DEPRESSED WITH
THE SHIFTED KEY, IT GENERATES FUNCTION
KEY SEQUENCES SIMILAR TO THOSE IN THE
ADDS25.

STX @ CR* OR ESC @ (SEE ** SWITCH

SETTING)
STX 1 CR* OR ESC 1
STX 2 CR* OR ESC 2
STX 3 CR* OR ESC 3
STX 4 CR* OR ESC 4
STX 5 CR* OR ESC 5
STX 6 CR* OR ESC 6
STX 7 CR* OR ESC 7
STX 8 CR* OR ESC 8
STX 9 CR* OR ESC 9
STX . CR* OR ESC .
STX , CR* OR ESC , v

* JF SW1-2 is ON, the CR Code will be

SINGLE NUMERIC
KEY CODE ONLY

deleted to be

campatible to the Viewpoint 3 Terminal.

** SW3-4 = ON, Numeric pad generates STX, Code, CR

Sequence.

SW3-4 = OFF, Numeric pad generates ESC, Code

Sequence.

10



APPLICATION NOTE: WY-100/ADDS TERMINAL LINE EMULATION FIRMWARE

SWITCH SETTINGS

The Dip Switch located at the upper right hand cover of the keyboard are

assigned as follows:

SW1 (DS1)

J 1231415 L{7!8

a¥r OFF OFF ON

SW2 (DS2) ,
L/ 12z]3l4lslel7]g
SW3  (DS3)
1 lalsl4lslel7 |8
oV ,*/th *

I= 209 1P
= Bote Lot
5z w  PLE
| - Mob'K  BLIVE

11

Iocal

Print Baud Rate

96(@ Baud (See WY-1292 Reference
Manual for additional rate
settings.)

CR ; RETURN = CR

ON - ENTER =

OFF -~ ENTER = TAB or HT OCDE;
RETURY = CR, LF

ON - Disable AUTO CR LF for CR Code

OFF - Enable AUTO CR LF for CR Code

ON =~ Delete CR Code for Function Key
Sequence

OFF - CR as Terminator for Function
Key Sequence

ON - Disable AUTO Scroll

OFF - Enable AUTO Scroll

SAME AS STANDARD WY-100 FIRMWARE (Bavr rA7cc)
(See WY-100 Reference Manual) rPe 22

N - Block or Local Mode
OFF - Conversational (CONV) or

On—-line Mode
ON =~ Half Duplex
OFF - Full Duplex
ON - Shifted Numeric Keys generate
STX, Code, CR
OFF - shifted Numeric Keys generate

ESC, Code

N - Campatible to ADDS Console 588
: Bt and STX are
used to lock/
unlock KB.
OFF - No ADDS Console 580 Campat-
ibility.
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SCREEN ATTRIBUTE CODE TABLE*

ATTRIBUTE CODE IN HEX SCREEN EFFECT
@ 49 Normal (green character
on block)
* 63 Normal, underlined
P 50 Reverse Video
P 79 Reverse Video, underlined
R 52 Reverse Video, blink
r 72 Reverse, blink, underline
B 42 Blink
b 62 Blink, underline
A 41 Halk intensity
C 43 Half intensity, blink
Q 51 Halk intensity
s 53 Halk intensity, reverse,
blink
g 71 Halk intensity, reverse,
- underline
s 73 Half intensity, reverse,
blink, underline
a 61 Halk intensity, underlined
c 63 Halk intensity, underline,
blink
D 44 Zero intensity (blank)
T 54 Zero intensity (reverse

video)

* Following the ADDS 4@/6@ convention sequence used:

13

ESC Q attribute code
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GRAPHIC CODE TABLE*

GRAPHIC OODE HEX CODE

SCREEN SYMBOL

e X YT O D

—_— -

40
44
48
4C
50
54
58
5C
60
64
68
eC
790
74
78
7C

NDBt-|Fkr=~4dLT 2

* First 12 Synbols follows ADDS 4¢/6@ convention.

ESC 1 enables line graphic mode.
ESC 2 enables line graphic mode.

14
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