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been subjected to misuse, abuse, neglect, accident, improper installation or application, 
alteration or neglect in use, storage, transportation or handling, or if the serial number 
has been removed, defaced or altered. 
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Section I 

Overview ana Features 





CONCEPT 

The CONCEPT display system is composed of a CRT display, a 
detached keyboard, up to four com~unication tines, and a 
microprocessor controller. All terminal electronics, except 
the keyboard, are contained on a single circuit board, 
which, with the power supply module and monitor, is housed 
in the display case. All connectors and switches are 
located on the oaCk panel of the display case. 

1.1 DISPLAY 

A high resolution 2U.5 cm (~") x 26.7 cm (10.5) CRT screen 
pr~vioes display of 1920 Characters in a 24 line by ~O 
column format (one display page). Up to 8 display pages of 
data (optional) may De stored, with 24 lines viewable. A 
nonglare screen and use of a 7x9 dot matrix in a 10x12 dot 
array create sharp easy to read characters. Data may be 
displayed as white characters;n a black background (normal 
Vldeo) or as black characters in a white background (reverse 
viaeo). Pedestal mounting of the display places the screen 
at an optimal viewing height. Tilt adjustment within a 20 
degree range provides additional flexibility and viewing 
comfort. The display may be used without the pedestal where 
the application requires wall or shelf .ounting. A 
brightness control on the underside front left of the 
display case allows convienient adjust~ent to individual 
preterence~ 

ASCII and APL character sets are selectable from the 
keyooard or communication line(s). Characters from Doth 
Character sets may oe intermixed on the same screen. APL 
legendS appear on the top of the keys and ASCII legends, 
where they ditter, appear on the front of the keys. 

The ASCII character set, shown in Appendix At includes the 
9b upper-lower case characters with lower case descenders 
and nondestructive underlining. The 32 control codes, 
displayea 1n transparent mode (see below), provide line 
drawing, continuous curve approximation, and special 
symbols. 

Tne APL character set includes the 96 APL characters shown 
in Appendix B in a typewriter paired coding structure with 
full overstrike capaQility. The 32 control codes have 
display representation ;n transparent mode as the 
sUDscripted and superscripted digits "0" to "9", Hi", "j", 
Uk", Un", "=". and "," - also with full overstrike capacity 
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for technical text creation. 

Up to a total of four character sets may be provided on the 
concept terminal tor extended graphics, foreign language, 
technical, or other requirements. A number of standard 
character sets are available as well as facilities for 
creation of special user defined character sets. Characters 
from different sets may be intermixed on the display and 
appear in adjacent locations. 

The "Cursor" points to the location for the next character. 
It appears on the screen as a blinking underline or a 
blinking block, selectable by the operator or program. Both 
incremental cursor movement and absolute cursor adaressing 
are provided as well as reading ot the cursor address. 
~hile one cursor is normally used to Doint to the next 
location for keyboard or program data, the program can 
select to use an invisiole cursor to position its data 
without affecting the location of keyboard data. 

A window is a rectangular area of display ~emory which is 
treated as the user's logical display. Any number of 
windows ot arbitrary size and location can be used, limited 
only by the ~U columns and 24 lines (or more if multiple 
pages are installed) of physical display memory. 

Use ot wlndOws allow multiple indeoendent operations 
slmultaneously in different areas of the screen. For 
example, a user might list his program in one window while 
he tests it in another. A data entry/retrieval application 
might keep heaaer information and field headings displayed 
at the top of the screen (one window) and scroll through 
inatv1aual data records in the botto~ ~f the jisplay (a 
second window). Windows allow fuller use of the screen in 
dlsplay terminal applications. As with the cursor, the 
keyboard ana communication line(s) can maintain and operate 
in separate independent windows. Default operation, 
however, uses one window consisting of all disolay memory 
for compatibility with CRT terminals without windowing 
capability. 

Each character position may be assigned attributes to 
highlight the data or. protect it troft being o~erwritten. 

Attributes include underlining, reverse video, half 
intensity, blinking, secure (nondisplay), and protection. 
Any combination ot attributes may be selected for a 
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cnaracter position. Such highlighting features combined 
wltn line drawing can be used to significantly enhance 
dlsplay :tpplications. In APL, overstruck operators can only 
select the reverse video attribute. 

1.2 KEYBOARD 

The keyDoard ;s composed of a main pad, a numeric pad, a 
terminal function pad, and up to 19 programmable function 
keys, with distinct shifted ana unshifted codes. The 
keyooard 1S designed with positive touch, matte finished 
keys in a layout for efficient and comfortaDle operator use. 

The main pad has the familiar typewriter layout. In 
aadit;on to the character keys there are several control 
keys which are generally familiar to terminal users. These 
include the following: 
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TaDle I 

Control Keys 

-------------t------------------------~----------------~--I 
RETURN 'Returns the cursor to the left ~argin of thel 

Icurrent line. I 
---------~---t-------~-----~------------------------------I 
LINE ~EED IPositions the cursor in the sa~e 

Ithe next line, 
column ofl 

1 
-------------t--------------------------------------------I 
BACK SPACE IPositions the cursor one 

Iwith wrap around to the 
I line. 

space to the left" 
end of the previous' , 

-------------t--------------------------------------------I 
TAB/BTAB IPositions the cursor at 

I(unshlfted)/previous (shifted) 
Ithe line. See Forms ~ode for 
lapplications. 

the nextl 
tab stop onl 

use in formsl 
I 

I-------------t-------------~------------------------- -----, 
IESC IGenerates the ESCAPE character (decimal 27>1 
J------~------t~-------------------------------------------, 
IRUBOUT IGenerates the RUBOUT character (decimal 127)1 
,-------------t--------------------------------------------1 
ICTRL 
I 

'Pressed in conjunction with any character I 
Ikey produces the corresponding control codel 

,-------------t-----~--------------------------------- -----1 
'BREAK 
f 
I 

,Causes a "Break" 
Icommunication line 
Imilliseconds. 

or high level on 
for approximately 

thel 
3DJI 

I 
I-------------t---------------------------------~----------1 IREPT IPressed in conjunction with any ~ther keyl 
1 Irepeats that key at a rate of 15 times perl 
I Isecond. I 
I-------------t--------------------------------------------1 
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Tne numeric pad includes tne decimal digits, minus sign, and 
decimal point in a calculator layout for fast and convenient 
numeric data entry. Five keys with yellow silkscreened 
front legenos used in conjunction with the Mult-Code key on 
tne function pad (legend also in yellow) provide easy 
recognltion of normally variable mode settings (see Tables 
IV and VII for details). 

Tne function pad provides one key execution of frequently 
useo terminal functions. This pad may also be set to 
transmit function seQuences instead of executing the 
functions. See TaDle VIII for details. 

Taele II 
Function Pad Keys 

-------------t-------------~------------------------------I t IMoves the cursor up one line with wrap" 
'around to the last line. 

-------------t-------------~------------------------------I 

t I~oves the cursor down one 
laround to the first line. 

line with wrap' , 
-------------t--------------------------------------------, 

IMoves the cursor right one position 
Iwrap around to the next line. 

with I 
I 

-------------t-----~--------------------------------------I 
IMoves the cursor left one position with wrap 
)around to the previous line. 

-------------t--------------------------------------------
HO!'lE I~oves the cursor to the HO~E eosition (upper 

Ileft corner). 
-------------t--------------------------------------------
TAB SET/ClR lSets (unshifted)/clears (shifted) a tab stop 

lat the current coLumn. 
-------------t--------------------------------------------
SCROl I~oves the display area down (unshifted)/up 

'(shifted) one line (for terminals with 
Imultiple pages of memory). 

-------------t-------~-------------------------------- ----
PAGE IMoves the display area to the next 

Ilunshifted)/previous (shifted) 24 lines (for 
Iterminals with multiple pages of memory). 

-------------t--------------------------------------------
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-------------t-------~-----~------~-----------------------I 
PRINT Unshi1ted: Prints all data fro. the "homel 

position" up to (but not including) the' 
cursor position. If the cursor is at thel 
home position the entire window is printed., 
Shifted: Prints all data from the beginning' 
of line up to (but not including) the cursor. 
position. If the cursor is at the beginningl 
of line, the entire line is printed. I 
Control Unshitted: Attaches the printer fori 
terminal output so that any charactert 
displayed on the screen is also printed. I 
Control Shifted: Detaches the printer. I 

-------~-----t--------------------------------------------I TAPE 'SendS the messag! starting from 
'beginning of line (unshifted)/start 
'print/transmit(shifted) to the end of 
I(unshifted)/end of window (shifted) to 
15. 

thel 
ofl 

linel 
linel 

I 
-------------t--------------------------------------------I 
~ULT CODE 'Used in "~ULT-CODE"/"ESCAPE" 

,inVOke terminal functions. 
,Functions below. 

sequences tot 
See Terminal' 

I 
-------------t--------------------------------------------I 
STAT/RESET IUnshifted, displays a status line on the' 

124th line of the screen. See Status below.1 
IShifted, resets the terminal to its initiall 
Icondition. I 

-------------t-------------~------------------------------I 

Elgnt (19 OPtional) programmable function keys with distinct 
ihittea and unshifted versions provide one key stroke 
execution or transmission of a sequence of character codes. 
Programmable function keys in a transmit mode can be used to 
alert the application program of a pa~ticular operator 
request or for transmission of frequently used statements. 
In execute mode, these function keys can be used to perform 
a sertes of terminal functions with one key. 

Detaults for function keys "INSRT" to "SEND" provide local 
editing and message transmission. The default settings for 
Fl to f3 (F14, if optional function keys installed) provide 
transmission of an alert character, a key IDt and a message 
terminating character. See Table VII for these default 
sequences. 

I-7 



The edlting and transmission k~ys allow the user to create 
ana edlt text easily, verify it, and then transmit it to the 
comouter or peripheral device. 

TABLE III 
Editing and Transmission Keys 

I-------------t--------------------------------------------1 
IINSRT , 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 
I 

IUnshifted, places the keyboard in insertl 
Imode and lights the insert mode indicator.t 
IShifted, returns the keyboard to normall 
lentry mode and resets the insert mode light.' 
lIn insert mode data is right shifted asl 
Inecessary to accomoaate newly entered aata.1 
IInsert mode can be used to insertl 
Icharacters, words, sentences, paragraphs, orl 
Itext of arbitrary size. Data is rightl 
,shifted only to the first available space.f 
IRight shifting will overlap lines if I 
Inecessary, and if no available space isf 
lencountered, the last character of thel 
Iwindow is lost. In User mode (see below)1 
Iright shifting terminates on encountering al 
Iprotected field. Spaces actually entered byl 
Ithe user are treated as characters, so thatl 
'special spacing can be maintained. I 

I-------------t--------------------------------------------1 
'DEL CH~R IDeletes the character at the current cursorl 
I Iposition, left shifting all subsequent datal 
I Ion the line (unshifted)/window (shifted)1 
I Iwith line wraparound. A blank is placed inl 
I Ithe last position vacated by the left shift., 
I lIn User Mode (see below) left shiftingl 
I Iterminates on encountering a protectedl 
I If; e l d • I 
I-------------t--------------------------------------------1 
ILINE INS/OELIUnshifted, ins~rts a line of blanks on thel 
I Icurrent cursor line, moving the current and 
I lall subsequent lines of data down one line. 
I IThe last Line of data is lost. 
I IShifted, deletes the current line of data, 
I Imoving all subsequent lines of data up 0 
I Iline and creating a blank last line. 
I lIn page mode, this function has no effect. 
I-------------t--------------------------------------------
ICLEAR 
I 
I 
I 
I 
I 

EOL/EOPIClears all unprotected data from the current 
Icursor position to the end of line 
I(unshifted) or end of window (shifted). A 
Iseparate function is provided which clears 
Iboth protected and unprotected data (see 
Ibelow). 

I-------------t--------------------------------------------
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I-------------t--------------------------------------------1 
ISEND 
I 
I 
I 
I 
I 
I 

ITransmits all unprotected data from thel 
Istart of the line or field to the cursorl 
Iposition (unshifted) or from the hornet 
Iposition to the cursor position (shifted)., 
IA separate function allows the transmission, 
lot all data including protected fields (seel 
Ibelow). I 

I-------------t-------------~------------------------------1 

1.3 CO~~UNICATION LINE(S) 

The CONCEPT terminal provides one com~unication line as 
standard <line 1) and up to three optional communication 
l1nes (lines 2-4). All lines are EIA RS232C compatible. 
2UmA interfaces are available as an option. Pin assignments 
and use are described in Appendix E. The standard 
communication line has a four foot cable from the back panel 
terminating with a '25 pin male connector for connection to 
communication or peripheral equipment via a user supplied 
cable with matching female connector. 

Oefault baud rate, parity, stop bits, and full/half duplex 
settings are selected for each line independently on the dip 
switches on the Dack panels. See Table V below for 
settings. These settings can be overridden after 
initialization by functions from the keyboard or 
communication line. 

In addition to normal use of the primary line (line 1) for 
computer ~ommunication, arbitrary networking among the 
communication lines, the keyboard, and display may be 
selected from the keyboard or under program control for more 
complex communication requirements or control of local 
peripherals, such as tape cassettes, printers, and floppy 
disks. 

1.4 MODES OF OPERATION 

Several modes of operation are provided to meet various 
application needs. Table IV below shows the various modes 
and default selections (in capital letters). 
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Taole IV 

Modes of Operation 

I-------------t--------------------------------------------1 
ILocal/REMOTE lIn local mode, data entered at the keyboaral 
, lis displayed or executed. No data isl 
I Ireceived or transmitted on the primaryl 
I Icommunication line. This setting does nott 
t latfect data transfers on the optional' 
I ,auxiliary lines. In remote mode, data froml 
I Ithe keyboard is transmitted to the primaryl 
I tcommunication Line, and display or executionl 
I lof keyboard data is determined by the duplex' 
, Iselection. Data from the primary line isl 
I Idisplayed or executed. , 

I-------------t--------------------------------------------1 
IHalt/full ,(Default selection ;s determined by dip' 
IDuplex Iswitch settings on the back panel.) In fulll 
I 'dupLex, keyboard data is only transmitted.1 
I lIn half duplex, keyboard data is bothl 
I Itransmitted and displayed or executed. , 

t-------------t--------------------------------------------1 
IBloCkl lIn Character mode, keyboard data isl 
ICHARACTER Itransmitted a character at a time as typed.1 
I '9lock mode allows the operator to type inl 
I Idata and edit it on the screen without' 
, 'transmission. The data may then bel 
I Itransmitted Dy using the send key or under! 
f 'program control. I 
I-------------t-----~--------------------------------------1 
IUPPER-LOW~R/ ITo provide compatioility with certainl 
ICaps Lock learlier terminal types, Caps Lock model 
I Iconverts all lower case characters to their! 
, lupper case equivalents. Upper-Lower case! 
, Imode provides the tull character set. ~henl 
I Iselected by the keyboard or mainl 
I Icommunication line applies to both devices.' 

I-------------t--------------------------------------------, 
'Device IFor dependent jevtces, contr~l codes or! 
IDEPENDENTI 'escape/mult-code sequences marked below withl 
IIndependent fa <0> received from that device aooly to all' 
I 'other dependent devices. For independent! 
I ,devices, these escape/mult-code sequences I 
I lapply only to that device. 1 
I-------------t--------------------------------------------1 
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I-------------t--------------~-----------------------------1 
'USER/ 
,Programmer 
I ( 0 ) 

,Programmer mode aLlows use of all terminall 
'caoabilities and overwriting of protectedl 
Idata. User mode allows execution of only af 
'subset ot. the terminal functions for the' 
luser who does not need or want to bel 
Iconcerned with the special display orl 
'communication features of the terminal.1 
IMode selections restricted to orogrammert 
,mode are indicated by a (P). I 

I , , , 
I , 
-------------t-------~------------------------------------I 
TEXTIform (D)JText mode (P), which automatically selectsl 

Iscroll mode, is designed for normall 
linteractive terminal use and text editingl 
'applications. Data scrolls up on bottoml 
Iline overflow and Tab/Back Tab executel 
Itypewriter tabs to the next/previous tabl 
Istop. Editing and send functions apply tol 
Ilines and windows. Form mode (P), whichl 
lautomatically selects page mode, is designedl 
Itor field oriented data entry/retrievall 
lapplications through formatted screens.' 
IScrolling of data is inhibited to preventl 
floss of the screen form and Tab/Back Tabl 
lexecute torm tabs to the next/previousl 
lunprotected field. Edit and send functionsl 
tapply to fields and the window. f 

I--~----------t---------------------------~----~-----------1 
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-------------t--------------------------------------------
SCROLL/Page lIn Scroll mode (P>, overflow on the bottom 
(DJ Iline causes all data to be scrolled up one 

'line and the bottom line to be cleared for 
Inew data. The top line of data ;s lost. In 
'Page mode (P>, overflow on the bottom line 
Imerely overwrites data on that line. 

-------------t--------------------------------------~-----
Transparent INormally (transparent ~ode off) control 
On/OFf lD) Icodes are executed. With transparent mode 

Ion (P) control COdes are treated as 
Icharacters and displayed on the screen in 
Itheir display representation shown in 
IApoenoices A and 80 The only exception to 
Ithis treatment of control characters in 
Itransparent mode is the control sequence to 
tturn trJnsparent mOde off, which is 
lexecuted. t 

I-------------t--------------------------------------------1 
IAuto Line tWhen auto line teed is selected (P), al 
IFeed On/OfF ,carriage return will auto~atically cause at 
,(D) Iline feed to be executed following thel 
, Icarriage return. I 
1-------------+--------------------------------------------1 
'Auto Tab 
'On/Off (D) 
I 
I 

IAuto ta~ selection (P) causes an 
,tab to the next unprotected field 
Icursor is moved into a protected 
lwhile entering data. 

automaticl 
when thel 
locationl 

I 
I-------------t--------------------------------------------1 

I., TERMINAL FUNCTIONS 

All terminal functions, such as cursor controls, carriage 
return, mOde selections, anj character attribute setting, 
are invoked by control codes or MULT-CODE/ESCAPE sequences 
and may be executed from the keypoard or under program 
control trom the communication line. A MULT-CODE/ESCAPE 
sequence is invoked oy typin~ ~ULT-CODE key on the keyboard 
or transmitting the ESCAPE character from the communication 
l1ne followed bya function 10 and parameters as necessary. 
The "ESCAPE" character indicatin~ a function from the 
communication line is by default the ESC control code (27 ), 
but may be reset by the user if necessary for equipment 
compatlbility. 

As shown in Tables 1, II, and Ill, certain commonly used 
terminal functions (both control coae and MULT-CODE/ESCAPE 
sequences) have individual keys for one key execution. 
These keys have the same effect as typing the corresponding 
function sequence. FOf example, pressing the "HOME" key has 
tne same effect as typing MULT-CODE, "?" and pressing 
"RETURN" has the same effect as depressing the "CTRL" key in 
conjunction with the "M". 
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TaDle X in Section III lis~s all 
their invoking sequence as well 
description of their operation. 

terminal functions and 
as providing a detailed 

1.6 STATUS LINE 

A status line, showing current mooe and com.unication line 
settings, may De displayed on the ~4th line of the screen. 
The status line has the following form~t: 

Baud Rate--------~ 
full/Halt 
Parlty---------------------­

*CHR 
BlK 

Upper-lower Case/Caps 
Block/Character-----------------J 

*REM 
lOC 

Remote/Local 
~----~ser/Programmer 

~------Scroll/Page 
~----------Text/Form 
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SECTION II 

Installat;on and Operat;on 





11.1 INSTALLATION 

After removing the terminal from the carton and removing the 
protective packing material, the terminal should De 
inspected for any physical signs of damage during shipping. 
If there are any signs ot damage, the U$er should report 
them immediately to HOS, and not attempt to ooerate the 
terminal. The tilt of the display can be adj~sted to 
individual preterence Dy the knob on the front of the 
pedestal. Sliding the knob to the left (right) lowers 
(raises> the screen. The knob should be released prior to 
use and retightened when the CRT is in the desired viewing 
pos1t;on. 

After unpaCking the terminal, the keyboard cable connector 
Should De connected to the matching female connector on the 
back panel and the screws tightened to insure proper fit. 
If the terminal is to communicate with a computer andlor 
local peripherals, the communication lines should De 
connected to the appropriate devices, and the connector 
screws tightened. For details on pin assignments and usage 
see Aopendh E. 

The CONCEPT terminal requires only a normal 110 volt - 60 
cycle grounded outlet. For best operation the terminal 
should De on its own or lightly loaded power line. When 
turned on the display should show a blinking underline 
cursor in the home position on the screen. Brightness can 
be adjusted by use of the knob unoer the front left side of 
the term;nal. 

A European version of the terminal is available running on 
240 volt - ~u cycle power. 

Tne default baud rate, parity, stOD bits, and duplex 
settings should be set on the dip switches on the back panel 
as required Dy the equipment with which the terminal will be 
communicating. A dip switch package ;s provided for each 
communication line on th~ system. The switch oackage for 
the main communication line is located above the keyboard 
caDle connector and all other switches are located above 
their respective connectors. Table V below presents the 
switCh settings. One setting from each category should be 
selected. Stop bits are normally set to one for baud rates 
ot jUU ana above and set to two for slower speeds. 
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laDle V 

D;p S.,dtch 
Settings '-6 (X=On, O=Otf, Blank=Unused) 

I---------------t--------------------------, 
1 2 3 It 5 6 7 8 

I---------------t----~---------~-----------I 
50 Baud X X X X 
75 Baud 0 X X X 

110 Baud X 0 X X 
135 Baud 0 0 X X 
150 Baud X X 0 X 
300 Saud 0 X 0 X 
bUO Baud X 0 0 X 

1200 3aua 0 0 0 x 
l~UO Baud X X X 0 
2000 Baud 0 X X 0 
2400 Baua X 0 X 0 
3600 Baud 0 0 X 0 
41:SUO Baua X X 0 0 
noo Baud 0 X 0 0 
9600 Baud X 0 0 0 

---------------t-------------------------~ , Even Parity 
I Oda Parity 

o 
X 

I---------------t·-------------------------
I Halt Duplex 
I F.u II D up lex 

o 
X 

I 
I 
I , 
I 
I 
I I 
I 
I 

I-------------~-t--------------------------I 
I Two Stop Bits t 0 
lOne Stop Bit I X 

J---------------t--------------------------I 
I No Parity 
I Parity 

o 
X 

I---------------t--------~-----------------I 
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11.2 OPERATION 

.hen tne terminal is turned on (power switch located in the 
mlddle ot the rear back plate) or the reset function 
executed, the terminal is initialized by setting the 
communication lines to their default selections, setting the 
detault mOdes of operation shown in Table IV, clearing the 
screen, and homing the cursor. To test the keyboard and 
display locally, the operator can place the terminal in 
local mode by typing the MULT-CODE key followed by a "('I 
(Shltt Y). Text is displayed on the screen as it is typed 
on the keyboard. Characters appear with the current 
keyboard attribute settings. Control codes, function keys, 
ana MULT-CODE/ESCAPE sequences cause the appropriate action. 
It text is typed beyond the right margin, it wraps around to 
the lett margin of the following line. The terminal 
recognizes when data has just overflowed to orevent an 
immeaiately following carriage return-line feed from causing 
an extra line in the text. Overflowing the bottom line with 
data or a line feed causes all data to scroll UP one line 
and the bottom line is cleared and tne first line of data is 
lost. Page and Form mode, as described above, may be used 
to prevent scrolling of data. 

The unaerline character is treated differently than other 
characters to provide compatibility with hard copy 
underlining ot text. An underline character will underline 
the character at the cursor position rather than replacing 
it. Typing a blank over an underlined character in ASCII 
mode wlll ~emove the underline. 

To put the terminal in communication (remote) mode, the user 
types MULT-CODE, "9~. Data from the keyboard (depending on 
tne duplex setting) and the communication line(s) is 
displayed and executed as above. While the keyboard and 
communication line(s) normally use the sa.e cursor, the 
keyboara ana each communication line can establish an 
indepenaent cursor in its own window. The keyboard cursor 
is the only visible cursor. Independent communication line 
cursors serve as pointers and can be controlled as the 
keyboard cursor but have no visible representation. 

It terminal power is turned off or disconnected, the 
ooerator snould wait 1~ seconds before restoring power. 
Tn;s time is required to provide adequate time for the CPU 
and terminal memory to reset. 
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PROGRAMMER'S REFERENCE 

Tne CONCEPT display system may be regarded as a set of 1/0 
devices including a keyboard-display unit and up to four 
communication lines. A microprocessor syste~ controls all 
data flow among these devices as well. as the execution of 
control COde and ~UlT-CODE/ESCAPE sequence functions. This 
design allows not only normal terminal data flow between the 
keyboard-display and the primary communication line, but 
also more complex networking for more soohisticated 
communication applications and local peripheral support. 

Each 1/0 device has a network word which defines the output 
devices to which received data is sent. The network word 
has the following tormat with 1 bit for each possible device 
tor output. If the bit is a "1", the device is sent 
received data; if HUH, it is not. 

I---t---t---t---t---t---t---t---I 
I 3 it I Bit I B it I 3 it 18 it I 8 it 18 it 1 Bit l 
I 7 I b I!> I 4 I 31 2 I 1 10 I 

f - -t- -t- -t- -t- -t- -t-\:-y :.~ . 
.. llne 4 (oPtional) 

. line 3 (optional) 
ignoreo Line 2 (optional) 

~-------------Line 1 (primary) 
~----------------Display 

Local/Remote, Full/Halt Duplex, and Block/Character settings 
affect the oisplay and line 1 indicators of the keyboard and 
line 1 network word to cause the proper data flow as 
described in the mode settings. The network word may be 
read and written to create any desired data flow. Attaching 
the printer will select line 2 (assumed to be the printer) 
for output trom line 1 and the keyboard, if the display is 
receivlng keyboard data. On power up or after a reset all 
OPtional devices (lines 2-4) are networked to the display 
only (bit 4 of the netwQrk word is set to one, all others 
are set to zero). 

A ill i ndow 
wnich a 
pOSition 
columns. 

is the rectangular area of the display memory in 
device operates. The winaow is defined by a Home 
(the upper left corner) and the nu.ber of lines and 

The position and size of the window is limited 

1II-2 



only by the display MeMory width of 80 colUMns and length 
which depends on the numbe, of optional pages installed (24 
lines are standard with additional 24 lines per OPtional 
page). The device's cursor address and c~rsor move.ent are 
relative to the window~ "allowing applications to run in 
different windows invisible to the program as long as the 
window size is sufficient for the apDj1cation. Cursor 
movement and consequently data display for the devi~e is 
restricted to the current window. tursor right/left 
movement beyond the boundaries of the window wraps around to 
the next/previous line. Scrolling up or down is restricted 
to the window. All other data is unaffected. 

-
.nile a winaow is logically defined, the display screen is a 
physical entity, always displaying 24 lines of 80 
cnaracters. In the standard unit with, one page of memory, 
all 24 lines of display memory, possibly including several 
windows, are displayed on the screen by necessity. ~hen 
multiple pages of memory are available, portions of or 
entire windows may not be visible. 

The keyboard's visiole cursor 1s the link between display 
memory ana the screen. The keyboard cursor always remains 
visible on the screen. Thus, as the cursor moves above 
(below) the display screen, the display screen moves up 
(down) one line of display memory to )eep the keyboard 
cursor visible. 

111.4 Character Attributes 
--------------~-----

ASSOCiated with each character in display meMory 
defining the attributes for that character. 
attribute$ are described below in Table VI~ 
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Table VI 
C~aracter Attributes 

1-----------------------+----------------------------------1 
'Video Reversal IIf on, the character is displayed I 
t lin the reverse video combinationl 
, '(black on white - white on black), 
I lof the display. I 
I-----------------------+---~------------------------------1 
IBlinking IIf on, the character appears' 
, ,blinking at the rate of twice perl 
, Isecond. I 
I-----------------------t----------------------------------1 
'Underline tIf on, the character apoears withl 
I , a nun de r lin e • 1 
1-----------------------+----------------------------------1 
tHalt 8right IIf on, the character apoears ~ithl 

I Ihalf the normal video intensity.1 
I-----------------------t----------------------------------1 
ISecure (nondisplay) 
I 

lIt on, the character will not bet 
Idisplayed on the screen, but isl 
,stored in display memory. I I 

,-----------------------t----------------------------------1 
ICharacter Set IThis field indicates from whichl 
, ICharacter set the character is tol 
, Ibe displayed. Up to fourt 
I Icharacter sets may ,be used. I 
1-----------------------+----------------------------------1 
,Protection lIt on, the character may not bel 
I loverwritten by data from a devicel 
I lin user mode. Such an attempt tol 
t loverwrite the character will causel 
, I t he be II to sound. I 
I-----------------------t----------------------------------1 
The attribute word has the tollowin; for.at: 

I---+---+---+---+---+---t---+---I 
IBitlBitlBitlSitlBitlSitlBitlBitl 
17161)14131211101 

character set '-{-+ji-+)'-t.l-~t- -t-~-'\t-~l=nO~dISPI.Y 
1=rvs video . 1=bllnk 
1=halt bright 1=underline 
O=protect------------------------~ 

Each device has a current attriDute word. Functions allow 
setting and resetting of individual bits and setting and 
reading of the entire word. The device's current attribute 
word is put into the display me~ory for each character 
received ana aisplayed by the device. Selected attributes 
can also De set or reset tor a block of display memory 
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without effecting the data. 
below. 

See function descriptions 

Each 1/0 device, keyboard-display and co.munication line(s), 
may have its own window, cursor, mode settings, attribute 
settings, and character set selection. Thus the keyboard 
operator can be entering data ;n block and form mode while 
the program is scrolling reverse video messages in another 
area ot the screen. On power up or after a reset all 
devic~s are set "dependent" causing mode changes originating 
from one device to atfect all other dependent devices 
(default-all devices). Any dev;ce may be set "independent" 
so that mode changes originating from that device affect 
only that device. Similarly, on power uo or after a reset 
all devices share a common window and are tied to the 
keyboard window. Thus, changing one window will affect all 
device windOWS. Device windows can be "untied" allowing 
separate windOWS. 

The current settings of half/tull duplex, local/remote, and 
block/character mOdes determine the capability of creating 
separate windows andlor aevices for the keyboard and primary 
communication line. In full duplex/remote/character mode of 
operation characters typed on the keyboard are transmitted 
down the primary communication line and not echoed to the 
display. The host computer sUbsequently r.transmits these 
characters down the primary communication line. Thus, an 
independent keyboard window andlor device definition will 
not have the desired effect. In half duplex, block or local 
moae of operation keyboard characters are transmitted to the 
display allowing an independent keyboard window or device. 

All terminal functions are executed by a control code or a 
MULT-CODE (trom the keyboard)/ESCAPE (from a communication 
line) sequence. The function normally affects all devices. 
For example, if a computer program sends out an escape 
sequence to select programmer mode, the. selection affects 
the communication line and the keyboard. In this case all 
devices are dependent. However, there is often a need for 
devices to have different mode settings. To fill this 
requirement, individual devices can be set independent. 
When independent, termi.nal functions from a requesting 
device affect only that device. For, example,;n a half 
duplex or block mOde application, putting, the communication 
line in programmer mode allows that device to create and 
overwrite protected data, out the keyboard user, if 
previously in user mode, is still in user mode and unable to 
type in protected fields. 

Frequently, when devices are independent, one device needs 
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the abllity to execute a function on another device. For 
example, a data entry retrieval program may want to put the 
keyboard in block, user, and form mode. This can be done by 
Function Routing. A device executes a function ~outing 

command followed by the message length, the device number to 
De affected, and the message. The message is then treated 
as if it had come from the specified device. 

A few functions by their nature ~r for user convenience, are 
exceptions to the dependent/independent device relationship. 
These include duplex, Local/Remote, Block/Character, and 
Reset functions. 

Tne eight (optionally 19) function keys can be programmed to 
transmit or execute a separate user defined sequence of 
codes tor the Shifted and unshifted version of the keys. In 
transmit mOde the sequence wiLL be transmitted even if the 
user is in block mode, allowing function key program 
alerting even in block mode applications. In execute mode, 
depressing the function key is equivalent to typing the code 
sequence on the keyboard. 

Tne default sequences tor the program function keys are show 
below in Table VII. The default execute sequences o~erate 
as if preceded by a MULT-CODE causing the corresponding 
function. The default transmit sequences precede the 
message ~tth the programmable function key identifier (FS, 
decimal 2~, by default) and terminate it with a programmable 
EOM (CR, decimal 13, by ~efault). 
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Table VII 
Programmable Function Key Defaults 

--------t-----t------~--~----------t----------------------I KEY IE=Xecl 
,T=Xmtt 

Unshifted Shifted 

--------t-----t--------------------t----------------------INSRT E lAp (Insert mode on) 'NUL (Insert .ode off) 

--------t-----t--------------------t-----~----------------&EL CHARI 
I 

E I AQ (Delete Char in t 
I Line) I 

~A (Delete Char in 
Window) 

--------t-----t--------------------t----------------------
LINE I 

INS/DEL' 
E I 

I 
AR (Insert line) I 

I 
AS (Delete line) 

--------t-----t------------~-------.----------------------CLEAR , 
EOL/EOP I 

E IftS (Clear to end of 
I Line/Field) 

I -C (Clear to end of 
I Window) 

-·------t-----t-----~-------<-------t-----~----------------
SEND E -T (Transmit 

Line/Field) 
I ~D (Transmit WindOW) 
I 

--------t-----+--------------------t----------------------
fl T 5 

--------t-----t------~-------------t----------------------
F2 T 6 & 

--------t-----t--------------------t----------------------, 
fj T 7 

,. 

--------t-----t--------------------t----~-----------------
F4 T 8 ( 

--------t-----t--------------------+----------------------
F5 T ) 

~-------t-----t---~---------~~-----t----------------------
fO T . . * 

--------t-----t----------------~---t----------------------
f7 T ; + 

I--------t-----t----~~---~---~------t--·-------------------
T < , 

I--------t-----t-------------~~-----+------------------~---
FY T = ,--------t-----t--------------------t----------------------

FlO T > • 
I--------t-----t--------------------t----------------------1 Fll T ? / 

I--------t-----t--------------------t------~---------------, 
F12 T c 

,--------t-----t--------------------t----------------------1 Flj T A D 

I---~----t-----t--------------------t-------------------~--I 
F14 T 8 E 

I--------t-----t--------------------t----------------------1 
The sequences associated with an unshifted or shifted 
function key can De set with a te~.inal function described 
below. The character sequence length' is limited to a total 
length of 34 character codes assign_ble to all function keys 
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(unless additional memory is purchased with the terminal). 
Detault settings do not use any of these positions. 

The 12 keys in the function key pad (cursor control pad) 
normally execute immediately. While these key sequ~nces are 
not modifiable, the entire pad may be set to transmit 
insteaa ot execute where the application requires the 
program to control all terminal operations. The coae 
sequence transmitted in this moae is the keyboard's 
programmable escape character and a one character key 10. 
The key lOs are shown in Taole VIII below. 

Taole Vlll 
Function Key Pa~ - Transmission ~ode Defaults 

I----------t-----------t----~------t-----------t-----------1 
I KEY I Unshitted I Shifted I Control I Control & I 
I I I I I Sh i ft ed 1 
I----------t----------~t-----------t-----------t-----------1 
'''lULl-CODE I : I I: 1 :. I 
I----------t----------~t-----------t-----------t-----------1 
ISTAT/RESETI + 1 t I + I , I 
I----------t-----------t-----------t-----------t-----------1 
I PRINT I { I I I ) I IV f 
I----------t-----------t-----------t-----------t-----------1 
I PA bEl I. I I. I 
I----------t-----------t-----------t-----------t--~--------1 
I + • ; I ; I ; I ;. I 
I----------t-----------t-----------t-----------t-----------1 
, TAPE t \ I " I Ii I .. I 
I----------t-----------t-----------t-----------t-----------1 
I .-- I > I > I > f > I 
I----------t-----------t-----------t-----------t-----------1 
I HOME I ? I ? I ? I ? I 
I----------t-----------t-----------t-----------t-----------J 
I ~ I = I = , = I = I 
I----------t-----------t-----------t-----------t-----------, 
I SCROLL I ( I \ I ( I \ I 
I----------t-----------t-----------t-----------t-----------1 
I + I < t < I < I < I 
I----------t-----------+-----------+-----------+-----------1 
ITABSET/CLRI J I _ , ) I _ I 

t----------t-----------t-----------t-----------t-----------1 

To provide the greatest flexibility and ease of use with a 
variety ot computer and communication systems, the CONCEPT 
terminals allow user selection of terminal message and alert 
codes through the "Message Character" function described in 
laole X. The mooifiable codes and their defaults are shown 
1n TaDle IX below. When Changing message characters, a null 
value (decimal 0) entered for any cnaracter indicates that 
cooe is not to be used. 
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Table IX 
~essage Characters 

I--------------------------------------t-------------------1 
C OOE IDEFAULT 

I------------------------~-----~-------+-----~-~-----------1 
IESCAPE Code tor 
IseQuence tunctions 

terminal escapelESC (decimal 27) 
I 

1--------------------------------------+-------------------1 
IAcknowledgement of satisfactorylACK (decimal 6) 
,completion of terminal request I 
1--------------------------------------+-------------------
INegative 
IreQuest 

Acknowledgement to terminallNAK (decimal 21) 
I 

I--------------------------------------t-------------------
IStart ot message 
Itransmission (SOM) 

prior to messagelNot Used 
I 

1--------------------------------------+-------------------
lEnd ot fiela on transmission (EOF) 

1--------------------------------------+--------------~----
lEnd ot line on transmission (EOl) fCR (decimal 13) 
t--------------------------------------i-------------------
lEna ot message on transmission (EO~) ICR (decimal 13) 
I--------------------------------------t-------------------
Ifunction key transmission leadin I FS (decimal 28) 

I--------------------------------------t-------------------1 

The concept terminal system provides several functional 
capabilities allowing local or block mode editing and 
manlpulation ot screen data. These capabilities include 
insert mOde, delete character in line/window, insert/delete 
line and clear to end of line/window. The functions are the 
detault programming on the first four programmable function 
keys and are, also, available un~er program control. The 
terminal can determine character positions where .data has 
not been typed. These characters, referred to below as 
'olanks', are stored in display memory as spaces (decimal 
52) wlth the nonaisplay bit in Ule attribute word set. 
functions such as insert mode and delete c~aracter terminate 
Wlth 'blanks'. The distinction between typed and untyped 
areas ot the screen can be eliminated through use of the 
block attribute setting function (set nondisplay bit to 
display). These functions are discussed 1n detail below. 

All terminal functions are executable from the keyboard and 
communication line(s) by control codes (~) or 
Escape/Mult-Code (~C) sequences. The following table 
describes all terminal functions, in topic order. A list in 
code order is contained in Appendix E. Shown below;s the 
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tunctlon, followed by a (P) if executable only in programmer 
mode and a (O) if it is device dependent/independent type 
function. Column ~ indicates whether a special key exists 
(k), shifted (K), control (-k), or control shifted (~K). 
Column 5 presents the multicode sequence if typed from the 
keYboard including the Mult-Code (~C), co~mand identifier, 
character, and required parameters. Column 4 presents the 
decimal eQulvalent of the command identifier character (CI). 
Column 5 describes the command in detail. 
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Table X 
Terminal Functions 

-------------t---t---------t-----t-----------------~----~------
fancti~n IKeYISequen~e ICI IOescri01ion 
---~---------t---t---------t-----+----------------~------------
beneral .1 
-------------t---t---------t-~---t------------------~----------
Reset I K 
- Initialize. 

I 
I 
I 
I , 
I 
I 
I 
I 
I 

MC , I (44)ISets the communication lines 
I Ito the ~efaultpro~ile 
I Isettings on the back panel 
I I(baud rate, parity,.duplex, 
I land stop bits); aets all 
I Idevices dependent and to 
I Irem~te, text, and user mode; 
1 Ities all device windows and 
I Icursors to the keyboard 
1 Iwindow ~nd cursor of all 
I ldisplay me.ory and the home 
I Iposition; and clears the 
I Idisplay me.ory to blanks I 
I I(untyped spaces). Resets thel 
I 'terminal to ASCII, I 
I upp~r/lower case, character I 
I .ode, default message I 
I characters, transparent mode I 
I otf, auto line feed off, auto. 
I tab off, default tab I 
I settings, blinking underline I 
I cursor, insert mode off, I 
j blink off, reverse video off,1 
t underline off, half bright I 
I off, protection off, security. 
I otf, normal screen video, I 
I normal intensity protected I 
• fields, default output I 
I network, form feed prior to 1 
t print on, default function I 
I keys and function pad in I 
I execute mode. I 

I-------------t---t---------t-----t-----------------------------1 ,status 
I 
I 
I 
I 
I 

f k 
I 
I 
I 
I 
t 

MC • I (43)IDisplays t~e terminal's • 
f Icurrent status aa shown on I 
f Ipage. If the status line isl 
I lalready displaye~, this I 
I Ifunction turns the display I 
I loff. I 

I-------------t---t~--------t-----t--------~--------------------1 
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-------------t---t---------t-----t-----------------------------1 
Set Dev i ce 
Oepenaent 

I MC 3 (S1)'Sets that device dependent. 
I ICommands listed below I 
I Ireceived by that device applyl 
I Ito all dependent devices: I 
I IAPL/ASCII, user/programmer I 
I I~ode, text/form mode, 
J Iscroll/page mode, transparent 
I Jmode, auto linefee~, auto 
I Itab, olink, reverse video, 
, Ihalf bright, underline, 
I Inondisplay, protection, 
I 'select character set, set 
, ,attribute of block. These 
I 'commands are marked below 

I I J lwith a (0). 

-------------t---t---------t-----t-----------------------------
Set Device I I Me. I (3j)ISets device indeoendent. All 
Indepenaent I I I Icommands (mult-code/escape 

I I 'Isequences) received from thatl 
" I Idevice apply only to that 
'I 'Idevice. 

I-------------t---t---------t-----t-----------------------------
'Change 
,J'IIessage 
ICharacter , 
• t , 
I 
I 
I 
t 
I 
I 
I 
I 
I , 
t 
f 
I 

I , 
(P) i , , 

I 
I 
I 
I , 
I , 
I 
I 
I 
t 
I 
I , 
I 

I Me 0 
, chr,w 
I 
I 
I , , 
I 
I , 
I 
I , 
I 
I 
I 
1 
I 
I 
I 

,( 111) c h r s pee i f ie s t he me S sag e 
character to be changed: 
32="ESe"(Sp)3b="EOF"(S) 
33="ACK" (!)37="EOL"(X) 
34="NAK" (")38="EOM"(&) 
35="SOM" (~)39=function 

key leadin 
(') 

w specifies the new 
c~aracter. A ~eparate escape 
character (ESC> applies to 
each device in the system 
(keyboard, communication 
lines 1-4). All other 
message characters apply to 
all devices in the system. 
The negative acknowledgement 

l(NAK) for requests from the 
,keyboard is the bell cooe. 
I("G) 

I-------------t---t---------t-----+-----------------------------1 
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Table X (continued) 

-------------t---t---------t-----t-----------------------------, APL/ASCII 

-------------t---t---------t-----t-----------------------------1 
MC 0 (48)ISelects APL mode, APL I 

Icharacter set, andoverstrikel 
'.ode for that device if I 
lindependent, all dependent I 
Idevices if dependent. , 

-------------i---t---------t-----t-----------------------------1 
APL Mode -
Alternate 

(14)ISelects APL mode, APL 
lcharacter set, and .overstrikel 
Imode for that device if I 
lindependent, all dependent I 
'devices if dependent. 1 

-------------t---t---------t-----t-----------------------------, 
fASCII MOde Me) I (41)ISelects ASCII mode, ASCII J 
I (0) I • character set ,and , 
I I Inonoverstrike mode for that I 
t I ldevice if indeoendent, all I 
I t Idependent devices if I 
I I I I ldependent. I 
I-------------t---t---------t-----t-----------------------------1 
'ASCII Mode - I f·O I (15)ISelects ASCII mode, ASCII I 
I A l t e rna tel 1 I I c h a r act e r set , and I 
t 'I I Inonoverstrike mode for that I 
I t I I Idevice if independent, all I 
I I I I Idependent devices i~ I 
I I I J Idependent. I 
I-------------t---t---------t-----t-----------------------------1 
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Taole X (continued) 

-------------t---t---------t-----t-----------------------------, 
Mode ~ettin9sl I I I I 
-------------t---t---------t-----t-----------------------------1 
User (D) liMe u 1(117)ISelects user mode, preventingl 

I I I lexecution of certain terminall 
1 1 1 Ifunctions. TheSe functions I 
1 I I lare marked below with a (P). I 

-------------t---t---------t-----t-----------------------------1 
Programmer liMe u I (~5)ISelects progra~mer mode, I 
(D) 1 I I lallowing execution of all 1 

I I 1 'terminal functions. , 
,-------------t---t---------t-----t-----------------------------1 
Ilext (P) (D) I 1 MC f 1(102)ISelects text mode,and I 
I " I Jauto~at;cally selects scroll 1 
J 1 I 1 I~ode. Tao (back tab) I 
1 1 I I lexecutes a typewriter tab to , 
, I I 1 'the next (previous) tab stopd 
f I 1 "Also affects block 1 
I " "transmission, see below. , 
I-------------t---t---------t-----t-----------------------------, 
IForm (P) (D) I I Me f 1 (70)ISelects for~ mode and I 
, " I lautomatically selects page I 
I I I I I~ode. Tab (back tab) 1 
I " 1 lexecutes a form tab to the I 
f " 1 Inext (previous) unprotected , 
I I 1 I Ifield. Also affects plock I 
I I I I Itransmission, see below. I 
,-------------t---t---------t-----t-----------------------------1 
I~croll (P) 1 1 MC s I(115)ISelects scroll mode. On I 
1(0) 1 I 1 Ibottom line overflow, all , 
I 1 I I Idata in the window is I 
I " I '''scrolled'' up one line (the I 
1 I I I Itop line is lost) and the 1 
t I I ',bottom line is cleared to I 
, " "blanks (untyped spaces). I 
I-------------t---t---------t-----t-----------------------------1 
,Page (P) (0) I I Me s '(~3)ISelects oage mOde. On botto.1 
f I I I Iline overflow, display-memoryl 
I 1 I I land cursor remain in place I 
I I I I land bottom line data is I 
I " I loverwritten. 1 
I-------------t---t---------t-----+-----------------------------, 

III-14 



I-------------t---t---------t-----t-----------------------------1 ,Character , , 
I 
I 
1 
I 

Me 7 (S5)'Selects character mode. If 
lin Remote mode, characters 
lare transmitted as they are 
Ityped on the keyboard to the 
Iprimary communication line 
'Cline 1). If in local mode, 
Ithis mode has no effect. 

I-------------t---t---------t-----t-----------------------------
'BloCk , 
I 
t , 
I 
I 
t 
f 

I 
f 
I 
f , 
I 
I , 
I 

Me & (38) Selects block mode. 
Characters typed on the 
keyboard are displayed but 
not transmitted. Placing the 
terminal in block mode 
automatically selects 
protection for the main 
communications line (line 1). 
See transmit functions belo~. 

I-------------t---t---------t-----t-----------------------------
tupper/Lower 
ICase 
I 
t 
I 
I , 
I 
I 

Me 5 (S3),Selects upper-lo~er case 
Imode, displaying .the full 
lupper-lower case character 
Iset. When selected by the 
Ikeyboard or main 1 
'communication line applies tal 
Iboth devices regardless of 1 
Idependent I indeoendent I 
'status. I 

I-------------t---t---------t---~-t-----------------------------1 
'Caps LoCk I Me x (37)ISelects caps lock mode, 
, I Idisplaying and transm~tting 
, I Ilower case characters in 
I I Itheir upper case torm. 
I f ICharacters 97 through 122 
I , I(a-z) are displayed as 
I I Icharacters65 through 90 
I I ICA-Z). Applies to all 
I I Idevices regardless of 
I I I I Idependent status. I 
I-------------+---t---------t-----+-----------------------------1 
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-------------+---t-----~---t-----t-~---------------------------
full Duplex MC t! (S6)ISelects full duplex mode. If 

lin Remote mode, data typed on 
Ithe keyboard is transmitted 
Ion the pri~ary communication 
Iline but not displayed. An 
,indeoendent keyboard window 
Idefinition will not apply in 
Ifull duolex unless the 
Iterminal is in block moae. 

-------------t---t---------t-----t-----------------------------
Halt Duplex MC * (42)ISelects half duplex mode. If 

lin Remote mode, data typed on 
Ithe keyboard is transmitted 
Ion the primary line and 
I"echoed" to the display. An 
lindependent keyboard window 
,definition does apply in half 
Iduplex ~ode. I 

f-------------t---t---------t-----t-----------------------------
~emote Me y (~l)ISelects Remote mode. Data 

'typed on the keyboard is 
ltransmitted on the primary 
Icommunication line and if in 
Ihalf duplex "echoed" to the 
Idisplay. Data from the 
Iprimary com.unic~t;on line is 
Isent to the display. 

-------------t---t---------t-----t-----------------------------
Local Me ( (40)lSelects local mode. Data 

Ityped on the keyboard is sent 
Ito the display. Data is 
Ineither sent or received on 
Ithe primary communication 
Iline. 

I-------------t---t---------t-----t-----------------------------
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I-------------+---+---------t-----t--------------------~--------I 
'Transparent I I MC t 1('16)ISelects normal handling of I 
IMode ott (D) I I J Icontrol codes. I 
I-------------t---t---------t-----t-----------------------------1 
ITransparent I 1 MC T • (~4)ISelects transparent mode. I 
IMode on (P) I I I IControl codes are treated as I 
I (I)) I I I I normal characters appearing 
I I I I lin their display 
I I 1 I I representat ion shown in 
I I I f IAppendices A & B. The only 
I " I lexception ;s the ESC t 
I I I I Isequence which will reset 
I I I I Itransparent ~ode. Escape 
I , I I Icharacters are not displayed 
I I I I luntil the following character 
I " 1 lis received. Control code 
, I I I Idisplay reoresentations can 
I I I I lalso be generated through use 
I I I I lot the repeat character 
I I I 1 I~eneration function. 
I-------------t---t---------t-----t-----------------------------
/Auto Lineteedl I MC l 1(10dJISelects normal handling of 
10tt (P) (D) I I I Icarriage return. 
I-------------t---t---------t-----t-----------------------------
IAuto Lineteedl I MC l I (7o)ISelects auto linefeed causing 
IOn (P) (D> I I I Ian automatic linefeed to be 
I I I I Iperfof!lled (but not 
I " I Itransmitted) after receipt of 
, I I I la carriage return. 
I-------------t---t---------t-----t-----------------------------
IAuto Tao Ott I I MC 0 I (98)IELiminates automatic taobing 
I (P) (0) I I I I 

I-------------t---t---------t-----t-----------------------------
IAuto lab On I I MC a I (66)ISelects auto tab mode. When 
ItP) (D) I I I Itne cursor moves into a 
I I I I Iprotected location, a form 
, I I I Itab (torm mode) or text tab 
I I I I I(text mode) is automatically 
I I' I lexecuted. I 
I-------------t---t---------t-----t-----------------------------/ 
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TaDle x (continued) 

I-------------t---t---------t-----t-----------------------------1 
I Cursor t I I I I 
IControls I 1 1 1 I 
I-------------t---t---------t-----t-----------------------------1 
ICarriage 1 k 1 ~M 1 (13)IReturns the cursor to the I 
IReturn I I I Ileft margin of the cu~rent I 
I 1 I I Iline • .If auto line feea;s I 
I I I 1 Iset, a line feed will also I 
I I I I lautomatically occur. I 
I-------------t---t---------t-----t-----------------------------1 
Iline Feea I k , ~J 1 (10)'~oves the cursor dOwn one I 
1 I I I Iline in the same column I 
I I I 1 ,position. If the cursor is I 
1 I I I Ipresently on the Dottom line I 
f " I lof the window, action is I 
I I I I Idetermined Dy the page/scrolll 
I I I I ,mode selection describeo I 
I 'I I I aoove. 1 
I-------------t---t---------t-----t-----------------------------1 
I~ackspace I k , ~H I (~)I~oves the curs,r back one I 
I I I I Ispace. If at the left most I 
I I I I Iposition of the line, the 
I I I I Icursor wraps around to the 
I I I I Ilast column of the previous 
I I I I Iline. The backspace is 
I I 1 I linoperable when the cursor is 
I I I I lin the home position. 
I-------------t---t---------t-----t-----------------------------
ITab I k I -I 1 (9)1!~!1_~Qgt - moves the 
I I I "cursor to the next taD stop. 
I I I I IIf none is encountered, the 
I I I I Icursor is positioned at the 
I I I 1 I ri ght margin. 
I I I I I 
I I I I IfQt!_~QQ~ - moves the 
I I I 1 Icursor to the next 
I I I 1 lunprotected field. If none 
I " I lis encountered, the cursor isl 
I I I I Ipositioned at th~ end of the J 
I I I I Iwindow. I 
I-------------t---t---------t-----t-----------------------------1 
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t-------------t---t---------t-----t-----------------------------1 
dack Tao I K 1 Me' f (39)1!~!!_~Q~~ ~ moves the I 

1 I I Icursor to the orevious tab I 
I 1 I Istop. If none is I 
I I I lencountered, the cursor is I 
I I f Ipositioned at the left I 
I I J Imargin. I 
I 1 " I 
" I IfQ!m_~2g~ - moves the I 
I I I Icursor to the previous I 
1 I I lunprotected field. If none I 
I 1 1 lis encountered, the cursor isl 
" I Ipositioneo in the Home 

I If' /position. 
,-------------t---t---------t-----t-----------------------------
ITao Set I k I MC J I (Y3)ISets a tab stop at the 
I I I • Icurrent cursor column. 

,-------------t---t---------t-----t-----------------------------
'lab Clear I K I Me _ I (9S)IClears the tab stop at the 
, I I I 'current cursor column. 

I-------------t---t---------t-----t-----------------------------
ICursor Up t k I MC; '(59)I~oves the cursor up one line 
I I 1 1 Iwith wraparound to the oottom 
I I I 1 Iline. 
I-------------t---t---------t-----t-----------------------------
ICursor Down 1 k I Me < I (bU)I~oves the cursor down one 
I " I Iline with wraparound to the 
f 1 1 I Itop line. 
I-------------t---t---------t-----t-----------------------------1 
Cursor Right 1 k t Me = I (61)I~oves the cursor right one 1 

" I Icolumn with wraparound to thel 
1 I I Inext line or first line if I 
f I I Ipresently on the last line. I 

-------------t---t---------t-----t-----------------------------, 
Cursor Lett 1 k I MC > 1 (e2)I~oves the cursor left one 1 

1 I I Icolumn with wraparound to thel 
I I I /previous line or last line itl 
I 1 I 'presently on the first line. I 

-------------t---t---------t-----t-----------------------------1 
HOME I k 1 Me? 1 (63)I~oves the cursor to the home I 

1 I I /position - upper left corner I 
I I 1 lot the window. I 

-------------t---t---------t-----t-----------------------------1 
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I-------------t---t---------t-----t-----------------------------1 
I~r'te Address 1 MC a 1 (97)IPositi~ns the cursor at line' 
I(P) I ln1,Col 1 l(ln1-32), column (Col-3l). I 
I I I ILine and colum~ numbering I 
, I I 'starts at O. I 
I 1 I I I 
I 'I ITo address lines beyond 0-95 I 
I I I la two p.rameter line number -I 
I I' Iln', ln2 - must be used. Thel 
, I I leffective line number is: I 
I I I l(ln1x96)+(ln2-32). ln1 must 

, 1 Ibe 0-3. 

-------------t---t---------t-----t-----------------------------
Read Address I I Me A I (~5)ITransmits the cursor address 
(P) I I 1 las in H~r;te Address" aDove 

I 1 I Ipreceded by the programmable 
I I I ISO~ character an~ followed by 
I I I Ithe program~aDle EOM 
I I I 'character to the primary 
1 I I lcoillmunication line if 
I I I (requested by the keyboard or 
I t I Ito the requesting 
I I 1 Icommunication line. A code 
I I I lot 1 to 3 for ln indicates a 
1 I I Itwo para~eter line number is 
I I I Ibeing sent. 

I-------------t---t---------+-----t-----------------------------
lEnd ot Text I I MC p 1(112)I~oves the cursor to the last 
I t I I InonDlank character posit.ion 
1 I I I lin the window. I 

I-------------+---t---------t-----+-----------------------------1 
ISet Cursor tol I MC w 1(119)ISets the cursor to a blinkingl 
I~link I I I lunderline. I 
IJnderline I I 1 I I 
I-------------t---t---------t-----t-----------------------------1 
Iset Cursor tol I MC W 1 (~7)ISets the cursor to a blinkingl 
II:Hink BLOCk I I I Ireverse video block. I 
I-------------t---t---------t-----t-----------------------------1 
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Table X (continued) 

I-------------t---t------~--t-----t-----------------------------1 
HOiting I I I I 1 
I-------------t---t---------t-----t-----------------------------1 
Iform Feed I I ftL I (12)lClears the window to blanks I 
I I I J I(untyped spaces) and homes I 
, I I lithe cursor. I 
-------------t---t---------t-----t-----------------------------1 
Insert Moce I k I MC -P I (16}ISets insert ~ode. As data isl 
On I I I lentered, data startjng at the! 

I I Icurrent cursor position is I 
I I fright shifted up to the firstl 
I I Iblank (untyped space) with , 
I I Iline wr~paround if necessary.1 
I liThe ent.red data and the I 
, 'Icurrent attribute word are , 
I f Iplaceo in thellacated I 
I I Iposition and the cursor I 
I ,'incremented. In User mode I 
I I Iright shifting terminates on I 
I I lencountering a protectea I 
I I Ifield. If no blank is found I 
I I Ibefore the end of window or al 
II I pro t e c ted l 0 cat ion ( Use r I 
I I I~ode) is encountered, the I 

I I I I Ilast character is lost. I 
t-------------t---t---------t-----t-----------------------------1 
Iinsert Mode I K , MC"iiI I (O)IResets the device to normal 1 
10tt f I I Idata entry with entered data I 
I I I I Ireplacing or overstriking I 
I I I I lexisting data. I 
I-------------t---t---------t-----t-----------------------------1 
IDelete I k I Me ftQ I (17)IOeletes the character at the I 
ICharacter in I I I 'current cursor position, leftl 
'Line/field I I I IShifting all data on the I 
I I I I Icurrent line until a blank I 
I I I I I (untyped soace) or the right I 
I I I I Imargin is encountered, at I 
I I I I Iwhich ooint a blank is placedl 
I I I I lin the last position. In 1 
I I I I IUser mode, left shifting I 
I I I I Iterminates on encountering a I 
I I I I ,protected field. I 
I-------------t---t---------t-----t-----------------------------1 
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I-------------t---t---------t-----t-----------------------------1 
1 Delete It-., Me -A ,(01) ISame as delete character in I 
ICharacter in I I I Iline, except left shifting I 
,winaow t I I Iwill continue across lines if I 
I " I Inecessary until the right I 
I I I I Jmargin of the last line is I 
I " 1 lencountered. I 
I-------------t---t---------t-----t-----------------------------1 
Ilnsert Line 1 k I Me -R I (18)lln text mode, the data on I 
til lithe current line and above isl 

I 1 I Iscrolled UP one line ana the I 
I I I Icurrent line is cleared to I 
I I "blanks (untyped spaces). I 
1 I I 'Data in the top line is lost./ 
I I 'tIn form mode this function 
I 1 "has no effect. 1 

-------------t---t---------t-----t-----------------------------1 
Delete Llne I K I Me"lj 1 (UZ)IIn text mode, the data on I 

I I I Isubsequent lines is scrolled I 
" "up one line replacing the 1 
I I I lcurrent line. The oottom I 
I' I 'line is cleared to blanks. I 
" I lIn form node this function I 
" I Ihas no effect. I 

-------------t---t---------t-----t-----------------------------1 
Clear I k I Me"S 1 (19)lln forn node, unorotected I 
Unprotected I I "data from the current cursor I 
to t::na ot I I I lposition to the first I 
Line/~,eld I I I Iprotected field is cleared tol 

I I I /blanks. 1 
I I I lIn text mode, unprotected I 
I I I Idata from the cursor positionl 
I I I Ito the right margin is I 

I " "cleared to blanks. , 
I-------------t---t---------t-----t-----------------------------1 
IClear 1 K I Me -c I (U3)'Unor~tected data from the 1 
'Unprotected " I Icursor position to the end ofl 
Ito Ena ot I I I Itne window is cleared to I 
,Hinaow I I I ,blanks. I 
I-------------t---t---------t-----t-----------------------------1 
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-------------t---t---------t-----t-----------------------------1 
Clear All to I I MC ftU I (21)11n text mode, clears to I 
end ot I I I Iblanks all data (protected I 
line/field I I I land unprotected) from the I 
(P) I I I Icursor position to the end ofl 

I I 1 Iline. In form mode, clears I 
t I I Ito olanks unprotected data I 
I I I Ifrom the current cursor 1 
I I I Iposition to the first I 
I I 1 Iprotected field. I 

-------------t---t---------t-----t-----------------------------1 
Clear All to I I MC ftE I (OS)IClears to blanks all data I 

,End of windowl I I I(protected and unprotected) I 
I(P) I I I Ifrom the cursor position to I 
I I I lithe end of the window. I 
t-------------t---t---------t-----t-----------------------------1 
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Table x (continued) 

I-------------t---t---------t-----t-----------------------------1 
IDisplay 1 1 1 I I 
I-------------t---t---------t-----t-----------------------------1 
'clink On (P) I I MC C I (b7)ISets the blink indicator in 1 
IlD) I 1 I Itne device's attribute word. I 
I-------------t---t---------t-----t-----------------------------1 
I~link Ott (P)I I MC c 1 (YY)IClears the blink indicator inl 
IlO) I I 1 lthe device's attribute word. I 
,-------------t---t---------t-----t-----------------------------1 
IReverse Viaeo' I MC 0 I (o8)ISets the reverse video 1 
'On (P) (0) I I I lindicator ;n the device's I 
I I 1 1 lattribute word. 1 
I-------------t---t---------t-----t-----------------------------1 
IReverse Vioeol I MC d 1(10U)lClears the reverse video I 
lott (P) <D) I I 1 lindicator ;n the device's I 
I I I 1 'attribute word. I 
I-------------t---t---------t-----t-----------------------------1 
IHalt ~right I l MC E I (69)ISets the half bright I 
IOn lP) (0) 1 I I lindicator in the device's I 
I I I I lattribute word. I 
I-------------t---t---------t-----t-----------------------------1 
IHalt ~right I I MC e 1(101)lClears the half bright I 
lott (P) (D) I I I lindicator in the device's 1 
I I 1 I lattribute word. I 
I-------------t---t---------t-----t-----------------------------1 
IUnderline On I I Me G I (11JISets the u~derline indicator I 
I(P) (0) 1 I I lin the device's attribute I 
1 I I I Iwore. I 
f-------------t---t---------t-----t-----------------------------1 
IUnderline Oftl I MC 9 1(1U5)IClears the underline I 
'(P) (0) I I I lindicator in the device's I 
I I I J lattrioute word. I 
t-------------t---t---------t-----t-----------------------------1 
INoneisplay Onl I MC H I (72)ISets the nondisplay (secure) I 
IlP) (D) I I I lindicator in the device's I 
I I I I lattrioute word. I 

I-------------t---t---------t-----t-----------------------------1 
INono;splay I I MC h 1(1U4)IClears the nondisolay I 
lott (P) (D) I I I I(secure) indicator ;n tne I 
1 I I I Idevice's attribute word. I 
I-------------t---t---------t-----t----------------~------------1 
IProtection Onl I MC I I (73JISets the protection indicator! 
I(P) (0) I I I lin the device's attribute I 
I I I 1 I wore. 1 
I-------------+---t---------t-----+-----------------------------1 
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I----------~--t---t---------t-----t------------------- ----------1 
,Protection 
lott (0) 
I 

MC i 1(10S)IClears the protection 
I lindicator in the device's 
I Jattribute ~ord. 

I-------------t---t---------+-----t-----------------------------1 
I ~elect I 
ICharacter Setl 
t (p) (I> ) I 
I I 
I I 
I t , I 
I I 
I I 
I r 
I I 
I I 

, MC 
I n 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

j 1(106)ISelects character set (n-32) 
1=0,1,2,3. If optional 
Icharacter sets are not 
Ipresent, all characters from 
Itnat set selection ~ill 
lappear as blanks. Normally, 
ICharacter set D is ASCII, 
Icharacter set 1 is Graphics 
l(oPtional), and character setl 
13 is APl. If APl is selected 
lin this ~anner, overstrike 
I~ode will not be in ettect. 

t-------------t---t---------t-----t-----------------------------
IReverse 
Iscreen lIioeo 
I 
I 

Me k 1(107)ISets the aisplay screen to 
I Iblack characters on a wnite 
I Ibackground. Does not apply 
I Ito an individual window. 

I-------------t---t---------+-----t-----------------------------
INormal 
IVideo 
J 
I 

Screenl 
I 
I 
I 

MC I( (7S)ISets the display screen to 
Iwhite characters on a black 
Ibackground. Does not apply 
Ito an individual ~indow. 

,-------------t---t---------t-----t-------------------------~---
'Halt tjright 
,Protected 
'fields 

Me M (77)IDisplays all protectea 
Icharacter positions at half 
lintensity. 

I-------------t---t---------t-----t------------------- -------~--
'Normal 
I Intensity 
IProtectea 
IFields 

MC m 1(109)IDisplays all protected 
I Icharacter positiQns at normal 
I lintensity. 
, I 

I-------------t---t---------t-----t-----------------------------
'Set AttriDutel Me N (7a)lSets the attribute ~ord to w 
t~ora (P) (D> I I w ,as described in Section 
I " I 1111.4. 

I-------------t---t---~-----t-----t-----------------------------
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I-------------t---t---------t-----t-----------------------------
IRead I MC n 1(110)ICauses the device's attribute 
IAttrioute 1 1 Iword preceded by a SOM and 
I~ora (P) I f Iterminated by an EOM to be 
I I 1 Itransmitted to the requesting 
I 1 I Idevice. Initiated by the 
1 I I Ikeyooard, the sequence is 
I f 1 Itransmitted over the primary 
I I I Iline. The transmitted 
1 I I lattribute word is offset by 
I I I 164 (bit 6 is set) to 
1 I I Iguarantee a control code ~ill 
I I I Inot be transmitted. I 
I-------------t---t---------t-----t-----------------------------1 
Ikepeat 1 I Me r 1(114)IGenerates the character "c" 1 
ICharacter I I c,n 1 Irepeatedly in the horizontal I 
IHorizontal I I I Idirection (n-32) times, I 
I(P) 1 I I Istarting at the current 1 
I I I I Icursor position. The cursor I 
I I I I lis then positioned 1 column I 
I I I I lafter the last repeated I 
I I I I ICharacter. Display versions I 
I 1 I 'Iof control codes can be I 
I " I Igenerated in this manner. I 
I-------------t---t---------t-----t-----------------------------1 
,Heoeat " Me R I (tS2)IGenerates the character "c" I 
(Character I I c,n I Irepeatedly in the v.rtical I 
Ivertical (P)' I I Idirection (n-32) times I 
I I I I Istarting at the current I 
I I I I Icursor position. The cursor I 
I I I I lis then positioned in the I 
I I I I Isame position as the last I 
I I I I Irepeated character. Display I 
1 I I f Iversions of control codes canl 
I I I 1 lbe generated in this manner. I 
I-------------t---t---------t-----t-----------------------------1 
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I-------------t---+---------t-----t-----------------------------1 
ISet Attributel I MC J (74)ISets selected attributes of al 
lot Block (P) I I m,w, Iblock of display memory. Thel 
I , I lns,cls Ibits of m specify which I 
I I I 'attributes are to be , 
I , I 'affected. A 1 indicates it'sl 
I I I Ito be affected; a 0 indicatesl 
I I I Ithe attribute is to remain I 
I I I lunchanged. m can be , 
I I I Idetermined by summing the I 
I I , IVdlues corresponding to the 1 
I I I ,desired character attributes' 
, I I las follows: I 
, I I 11=displaylnondisplay, 2=blinkl 
I I I lon/oft, 4=underlining, I 
I I I I~=protection, 16=orightness , 
I I I /control, S2=normal/reverse I 
I I I Ivideo. Attrioutes not I 
I I I Ispecified in m will retain I 
I I I Itneir Drior values. Since I 
I I I 'bits 6-~ are not used the I 
I / I Iparameter can be offset by ~41 
I I I Ito allow input of displayablel 
I I I Icharacters. w is the settingl 
I I I Ifor the selected attributes I 
I I I las shown on page. The blockl 
I I I lis defined by the cursor in I 
I I I Ithe upper left corner and thel 
I I I Inumoer of lines (lns-52) and I 
I I I Ithe number _of columns I 
I I I l(cls-32). Example: Set the I 
I I I lentire screen to reverse I 
I I I Ivideo. Home the cursor and I 
I I I Iput the keyboard in I 
I I I I prog rallmer :node O'IUL T-CODE I 
I I I !U). Reverse video of screen I 
I I I Iby typing ~ULT-CODE J \ '8 I 
I I I I I p. I 
I-------------t---t---------t-----t-----------------------------1 
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Taole x (continuea) 

-------------t---t---------t-----t-----------------------------1 
Transmission I 
-------------t---t---------t-----t-----------------------------1 
~et 8aud Rate I 
( P ) I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MC 0 
n 

I (7Y)ISets the baud rate on the I 
1 Irequesting line (or primary I 
1 Iline if requeste~ by the I 
1 Ikeyboard) according to I 
I l(n-3l): I 
I 10=50 (Sp) 8=1800«) I 
I 11=75 (!) 9=ZDOO(» I 
1 12=110 (") 10=2400(*) 1 
I 13=134.5(#) 11=3600(+) I 
I 14=150 ($) 12=4~OO(,) I 
I 15=300 (%) 13=7200(-) I 
1 16=600 <&) 14=~600(.) I 
I 17=1200 (') 1 

-------------t---t---------t-----t-----------------------------1 
Set Parity 
(P) 

I MC P 
1 n 
I 
I 
I 
t 
1 
I 

(~O)ISets the parity on the 
Irequesting line (or primary 
Iline if re~uested by the 
lkeyboard) according to 
l(n-32): 
I 0 = none(sp) 
1 1 = event!) 
1 2 = odd(tI) 

-------------t---t---------t-----t-----------------------------, 
Set Start ot ~C 1 (4Y)ISets the start of 
Print I Iprint/transm;t to the currentl 

ITransmit Iposition for all I 
, Iprint/trans~it windo_ I 
I I I 1 frequests. 1 
J-------------t---t---------t-----t-----------------------------1 
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I-------------t---t---------t~----t-----------------------------1 
ITransmit I k I Me -, I (20)JText Mode - Transmits to I 
Iline/field I I I Ithe re~uesting line (or I 
I I I I Iprim~ry line if requested I 
I I I I ,from the keyboard) I 
I I I I lunprotected characters from I 
I I I I Ithe begi~ntng ~f line up to I 
I 'I I Ibut not including the cursor I 
I I I I Iposition. If the cursor is I 
I I I I lat the beginning of a line, I 
I I I I lall unorotected data on the I 
I I I I lline is transmitted. The I 
I I I I Iprogrammable EOF character isl 
I I I I Itransmitted after each I 
I I I I lunprotected field except for I 
I I I lithe last field which is I 
, I I I Iterminated by the I 
I I' I Iprogrammable EOM character. I 
I I I f ITrailing spaces in t 
I I I I lunprotected fieldS are I 
I I I I Isuppressed. Underlined and I 
I I I I lunprotected data results in I 
I I I I Idata, backspace, underline. I 
I I I liThe cursor is returned to itsl 
I I I 'original position. I 
I I I I I 
I , I iForm Mode - Transmits I 
t I I Ito the requestinq line (or I 
, , I Iprimary line if requested I 
I I I Ifrom the k~yboard) all I 
I I I lunprotected data from the I 
I I I Ifirst previous protectea I 
I I I ICharacter or the start of I 
I I I Iwindow (if no orotected data)/ 
, I I Ito the. first protected I 
I I I ICharacter at or after tne I 
I I I Icursor position. If the I 
I I I lunprotected field crosses I 
I I I Ilines the orogrammable EOl isl 
I I I Itransmitted at the end of I 
I I I leach line. The seQuence is I 
1 I I Iterminated with the I 
I I I Iprogrammable EOM character. I 
I I I I IAll else as ab~ve. I 
I-------------t---t---------t-----t-----------------------------1 
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I-------------t---t---------t-----t-----------------------------1 
ITransmit I K I Me -0 I (04)ITransmits t~ the requesting I 
I.'ndow I I I Iline (or pri~ary line if I 
I 1 I I Irequested from the keyboard) 1 
I I I I 'all unorotected data from the' 
I I I I I"start of print/transmit" I 
I 'I I ,(default - home position, seel 
I 'I "aoove) up to but not 1 
I I I I lincluding the cursor , 
I I I I Iposition. If the cursor is I 
I " 1 tat or before the "start of 1 
I I I I Iprint/transmit" all 1 
I I I I lunprotected data I 
I I I lin the I 
I ,,'window is transmitted. The I 
, I I Iprogrammable EOl is I 
I I I Itransmitted for all fields I 

, I 'which soan lines. An EOl is I 
I I Inot transmitted when a field I 
I "ends at the right margin. I 
I IThe programmaole EOF is , 
I Itransmitted after each field, 
I lexceot for the last which is I 
I Iterminated by the I 
I Iprogra~maole EOM. Trailing I 
I 'spaces in f·ields are I 
I Isuopressed. EOM, EOl and EOFI 
I Icnaracters are handled as I 
I laoove for blank lines and I 
I Ifields. The cursor is I 
I Ireturned t~ its original I 

I I I Iposition. I 
I-------------t---t---------t-----t-----------------------------1 
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,-------------t---t---------t-----t----------------------~------I 
,Transmit ALL' I MC -V I (22)ITransmits to the requesting I 
ILine (P) I J I lline (or primary Line it I 
I " t Irequested from the keyboard) I 
, I I I lall data tro~ the beginning I 
1 I I I lof line up to but not I 
I J I I ,including the cursor I 
I 1 1 I ,position. If the cursor;s , 
I I I "positioned at the beginning , 
I t I I lof the line, the entire line I 
I I I I lis transmitted. Transmissionl 
I I I "is terminated with the ( 
, I I ,(programmable EOM character. f 
I I I I IUnderlined data results in I 
( " t Idata, backspace, underline. I 
I I' 'IThe cursor is returned to itsl 
I I I I ,originaL position. I 
I-------------t---t---------t-----t-----------------------------( 
'Transmit All I MC -f I (06)fTransmits to the requesting I 
,.indow (P) I I Iline (or primary line it I 
I 1 I Irequested trom the keyboard) , 
I (I 'all data from the "start of , 
I 1 I Iprint/transmit" (default - I 
I I I Iho:ne position, see above) up I 
I I I Ito but not including the I 
I I I Icursor Dosit;o~. It the I 
I I I' cur so r ; sat 0 r b e f·o ret he I 
I " I"start of orint/transmit" all 
1 1 I I data in the window is I 
' I " I " Itransmitted. Tne 
I " 'progra~mable EOL terminates 
I I I lall lines exceot for the last 
I 1 I Iwhich is terminated by the 
I I I Iprogra~~able EOM character. 
I " IUnderlined data results in 
I I I Idata, backsoace, underline. 
J I I ITrailing spaces in lines are 
I I I ,suppressed. EOM and EOL 
I " ICharacters are treated for 
I I I IOlank lines as above. The 
I I I /cursor is returned to its 
I I I 1 loriginal position. 
I-------------t---t---------t-----t-----------------------------
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Taole x (continued) 

I-------------t---t---------t-----t-----------------------------1 
I Mu l tip lei I 'I I 
IDevlces I I I I I 
I-------------t---t---------t-----t-----------------------------1 
,Set Output I MC Y 1 (~9)ISets the device's output 
INet~ork (P) 1 n I Inetwork to n as described in 
I I I ISection 111.2 If successful, 
I 1 lithe programmable ACK 
I I I Icnaracter ;s returned to the 
I 1 1 Irequesting device (nothing 

I 1 I returned if re~uested from 
I lithe keyboard). If 
I 1 lunsuccessful the programmable 
I I INAK character is returned 
I I I(oell returned if requested 
I I Ifrom the keyboard). 

-------------t---t---------t-----t-----------------------------
~eao Uutput I I MC y 1(121)ICauses trans~tssion of the 
Network (P) I 1 I Idevice's output network word 

I I I Ito the requesting line (or 
I I I Itne pri~ary li,e if requestej 
I I I Iby the keyboard). The oata 
I I I lis preceded by an SOM and 
I I I Iterminated by an EOM. 

-------------t---t---------t-----t-----------------------------
Functl0n I I MC Q (~1)IRoutes a message to operate 
Route (P) I I oev,ms9, las if it came tram another 

I I EOF Idevice. (Oev-32) is the 
I I Idevice number, and msg is the 
I I 'message. Valid entries for 
1 , f(Oev-32) are: 
I 1 1 U(sp)=Keyboard/Video 
I I I 1(!) =Line 1 (primary 
I I I communication 
I I I l ; ne) 
I I I 2(") =Line 2 
I 1 I 3(#) =Line 3 
I I I 4($) =Line 4 
I I I EOF is the end of field 
, , Icnaracter (default A W). The 
I I I~aximun message length is 7 

I I I 1 Icharacters. 
I-------------t---t---------+-----t-----------------------------
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,-------------t---t~--------t-----t-----------------------------1 
IPrint window I k , MC { 1(123)IPerf~rms a orinter attach I 
I I I I !sequence if the printer;s I 
I I I I Inot currently attached (will I 
I I I I Itransmit ACK or NAK sequence I 
I I I I las above). Transmits to the I 
I I I I Iprinter (line 2) all data I 
I I I I Ifromthe beginning of the I 
I " I Iline containing the "start ofl 
I I I I Iprint/transmit" (default - I 
I 'I thome, see aoove) up to out 
I I I Inot including the cursor 
I I I ,position. If the cursor is 
I I I lat or before start of 
I I I Iprint/transmit all 
I I I lunprotected data in the 
I I I Iwindow is transmitted. I 
I I I I If 
I I lithe cursor is oositionea 
I I I after the start of 
I I I print/transmit but in column 

I lone of any line, the entire 
I I line is printed. Control 
i I characters are replaced with 
I I spaces and, if in form mode, 
I I protected characters are 
I I replaced with spaces. 
J I Underlined data to be printed 
I I results in data,oackspace, , 
I I underline. The orinting I 
I I sequence is terminated with al 
I I carriage return, line feed. I 
I I It the "Form feed prior to I 
I I print" indicator is set, a I 
I I form feed (~L) followed by 1S1 
I I rubouts is transmitted prior I 
I I to the data. The cursor is I 
I I returned to its original I 
I I posi t ion. I 

-------------t---t---------t-----t-----------------------------1 
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-------------t---t---------t-----t-----------------------------
~rint Line K , Me I 

I 
I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 
I 

(124)IPerforms a printer attach 
Isequence if the printer is 
Inot currently attac~ea (will 
Itransmit ACK or ~AK sequence 
las above). Transmits to the 
Iprinter (line 2) all data 
Ifrom the beginning of line up 
Ito but not including the 
Icursor position. If the 
lcursor is positioned at th~ 

Ibeginning of line, the entire 
Iline is printed. Control 
ICharacters are replaced with 
Ispaces and in form mode, 
protected characters are 
replaced with spaces. 
Underlined data to be printed 
results in data, oackspace, 
underline. The orinting 
sequence is terminated with a 
carriage return, line feed. 
If the "Form feed prior to 
print" indicator is set, a 
form feed (~L) followed by 1~ 
rubouts is transmitted prior 
to the data. The cursor is 
returned to its original 
position. 

-------------t---t---------t-----t-----------------------------
Attacn I ~kl MC } (12S)IAttaches the printer (line 2) 
Printer I I las an auxiliary device for 

I I lall I/O from the keyboard and 
I I Iline destined for the 
I I Idisplay. If line 2 is 
I I lunavailable the terminal 
I I Isounds the bell tf requested 
I I Iby the keyboard or sends a 
I I I~AK if requested by a line. 
I I lIt line 2 is available an ACK 

, I I Isequence is sent. 
I-------------t---t---------t-----t----------------~------------
IDetach I -KI MC ~ 1(126)IDetaches the printer (line 2) 
IPrinter I I I las an auxiliary device. 
I-------------t---t---------t-----t-----------------------------
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I-------------t---+---------t-----t-----------------------------1 
Iff Prior to MC Z (9Q)ICauses a form feed (~l) and 
'Print On J1~ Rub Outs to be, 
I Itransmitted to the printer 
, I(line 2) prior to every Printl 
I I I "to EOW/EOl. I 
I-------------t---t---------t-----t-----------------------------1 
IFf Prior to I I Me z 1(12Z)ITurns off the form feed priori 
'Print Off I I I Ito print. f 
J-------------t---t---------t-----t-----------------------------
IAttacn Tape ~kl MC @ (b4)IAttaches the tape (line 3) as 
I 1 Ian auxiliary device for I/O 
I I Ifrom the keyboard and primary 
I I Iline destined for the 
I I I I Idi splay. 
t-------------t---t---------t-----t-----------------------------
,Oetacn Tape I ~KI Me ~ I (94)IDetaches the tape (line 3) as 
I 'I I Ian auxiliary device. 
I-------------t---t---------t-----t-----------------------------
IMessage to I k I Me \ I (Y6)ITransmits to the tape (line 
Pape 'I ,,3) all data from the "start 
I I I I lof print/translllH" up to but 
I I I I Inot including the. cursor 
I I I I Iposition. If the cursor is 
I I I I 'positioned at or before the 
I I 1 I Istart of print/transmit all 
I I I I Idata fr01l the cursor position 
I I I I ,to the end of windo. is 
I 'I I Itrans~itted. 

t-------------t---t---------t-----t-----------------------------
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Taole X (continued) 

,-------------t---t---------~-----t-----------------------------1 
I ~ c r een I I I I I 
leo nt r 0 l I I I I I 
I-------------t---t---------t-----t-----------------------------1 
IDef,ne windOW' 1 Me v 1(11~)IDefines the del/ice's window 1 
IlP) I Iln1,cl1, I Iwith home position (ln1-32), I 
I 'Il,c I J(cl1-32) and with (l-32) I 
, I I I Ilines and (c-32) columns. I 
I I I liThe cursor is homed. Note: I 
I I I I ILine and column numbering I 
I I I I Istarts at O. I 
I-------------t---t---------t-----t-----------------------------1 
ITle window 1 I Me q 1(113),Ties the re~uest;ng device's I 
1 lP> lin , Iwindow to another device's t 
I I I J 'window. (n-32) ~pecifies thel 
I I I 1 Iwindow to tie to as follows: I 
I I I I 10 = keyboard, else equals I 
1 I I I Jrequesting devices window. AI 
I 1 I I Idevice which ties to its own I 
I I I I Iwindow creates an independentl 
I " I ,window for that device. I 
I-------------t---t---------t-----t-----------------------------1 
IP~ge t ' K I Me. I (4b)l~oves the disolay up 24 I 
I I I I Ilines. The display, however, 
I I I I Iwill not lIIove above the first 
I I I 'Iline of the keyboard window. 
I I I I I~ultiple pages of memory 
I I I I Ion l y. 

I-------------t---t---------t-----t-----------------------------
IPage. I k I Me - I (45)I~oves the disolay down 24 
I I 1 I Ilines. The display, however, 
I I I 1 Iwill not ~ove beyond the last 
I I I I Iline of the keyboard window. 
I I I I I~ultiple pages of memory 
I I I I lonly. 
,-------------t---t---------t-----t-----------------------------
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,-------------t---t---------t-----t-----------------------------1 
'Scroll t 'K I Me \ I (92)I~o~es the display up one I 
I 'I I Jline. The disolay, however, I 
I I I 1 'will not ~ove above the firstl 
, I I ',line of the keyboard window. I 
, " "~ultiple pages of memory I 
, I I I I on l y. I 
I-------------t---t---------t-----t-----------------------------1 
'Scroll + 1 k , MC ( I (91)I~oves the dispLay down one I 
I I I I Iline. The disolay, however I 
, I I I Iwill not move beyond the lastl 
I " I Iline of the keyboard window. I 
f " I I~ultiple pages of memory 
I I I I I on l y. 

I-------------t---t---------t-----t-----------------------------
I~tart of I 'MC V I (~6)'Sets the first line of the 
,Screen 1 1 In I 'display to line (In-32) 
I I I "subject to 24 lines being 
I 'I I lavailable for display and at 
I 1 I I Ileast one line of the 
I I I I Ikeyooard window being 
I / I I Idisplayed. Multiple pages of 
1 I I I /Tlernory only. 
I-------------+---+---------+~----+-----------------------------
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Table X (continued) 

I-------------t---+----------+-----+-----------------------------1 
,function Keysl I I I I 
I-------------t---+---------t-----+-----------------------------1 
IProgra~ (P) I Me 4 I (S2)IOefines a character sequence I 
I I L,K, I Ito be associated with a I 
I 1 t,msg 1 Iprogrammaole function key. I 
I I I I(L-32) is the length of the 
I I I Isequence. (K-32) is the key 
1 1 I Ito oe orogramm~d as follows: 
, I 1 132-47 shifted keys 1-16 
I I I 140-63 unshift keys 1-16 
I I I 16 .. -66 unshift keys 17-19 
I I I 167-69 shifted keys 17-1" 
I I I I Note: 'Insert Mode' 
I I I I corresponds to 
I 1 I I key 1, Fl corresponds 
I I I I to key 6. 
1 I I It =32 ; m p lie s 
, , I I default transmit(Sp> 

I I It=33 imolies 
I I I default execute(!) 
I I It=34 implies transmit(U) 
I I It=35 implies execute I 
I I I immediate(N) I 
I I Imsg is the actual character I 
, I Imessage to be orogrammed on 1 
I I ithe function key. A total ofl 
I I 134 characters (unless I 
I I ladditional memory is I 
I I ipurchased with the terminal) I 
I I lean be programmed on the I 
1 I Ifunct;on keys. Setting t I 
I I lequal to 32 or 33 with a I 
I "message length of 0 wi II I 
I I I return a k.ey to its default I 
I I Isequence (which does not use I 
I I {any of the 34 orogrammaole I 

, " I ICharacters). I 
I-------------t---t---------t-----t-----------------------------1 
IReset All (P)I I Me $ I (36)iResets all programmable I 
I I I I Ifunction k~ys to their I 
I I I I Idefault sequences. I 
I-------------t---t---------t-----t-----------------------------J 

III-38 



,-------------t---t---------t-----t-----------------------------1 
ISet Function' I Me x I (~8)/Sets t~e function pad to I 
,Pad to XMT I 1 I Itransmit mode. I 
I(P) 1 1 I I I 
I-------------t---t-------~-t-----t-----------------------------1 
ISet Function liMe x 1(120)ISets th~ function pad to I 
IPad to XEC I I I lexecute mode. I 
I (P) I I I I I 
1-------------+---+---------+-----+-----------------------------1 
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~ 
I 
I-' 

ASCII CHARACTER SET* 
:. iooo" 0000':' io.;·· 000; .-:. Dooi" 0002':' Do03" 0003':' DOO'" GOO,':' Do05" 0005':' D006" 000"" 000';" 000';' :'0008" ooio'" DOD;" 00;;':' DO;." 00;2'" DO;;" 00; j'" 00i2" 00;,':' DO; i" 00;5':' DO;." 00;6':' 00;5" 00; 1" ... .... . . . . . . . ... . .... ... · · ... ... · ... · · · · · · ... · · · .......... · · · 

· · · ....... · 

· ... ....... . .. . · . · . ... . . . . . 
· · · .. 

..... . .. . 
· . 

:. DO;"" 0020 .: . DO;';' . 002; . :. DO; i .. o:!~ . :. :01; .. 002i .:" Doio .. ooi, .: . 002; .. o:!~ . : . :022 .. 0026 . : . 0023 .. 002i' :. D02.' . ooio' : . :~!~::~~i! . : . :026' . oo;i . : . :027 .. ooii . : . DozI' . 00;' . : . D02;' . 00;5 .: . 00;0' . 00;6':' iii; .. 00;;' : 

. · 

. . · 
.. . 

. · 
· · · · . 

..... . ... . · . · .... . · · . . . .. .. ...... · 
:. Doii .• 00,0' : • Doii' . 00'; . : . DO;'" oo'i . : . DO;; .. 00. i . : . DO;' .. 00" . : . DOl'; .. GO,; , : ' 0038 ' , 00" . : . 003' . , 00'7' :. 00,0" 0050 . : ' DO,,' . 0051' : . 00'2 " 0052' : . 00'3' . 0053 . : . DO,,' . 00;' .: . 00'5' , 0055' : 'Do .. " 005,' : . 00'7 " 0051" 

....... . 
· . · . ...... · 

. . . 
.. . . ..... . · . . 

· . 

:'00.8" 0060':' 00'9" 0061':' 0050" 0062':' 0051" 0063':' 0052" 0064':' 0053" 0065':' D05_" 0066':' 0055" 0067' :. 00;6" 0070':' 0057' '00';;':' 005&' '0072':' 0059" 0073':' 0060" 00';. ':. 006;" 007S':' 0062" 0016 ': '00'3" 0077" 

.. . . . . .. . .. 
..... . 
.. . 

. . ..... . 
. · ...... 

. ..... . · . . . .... · · 
. . 

,. DO"" 0100': '0065" 0;0;': '0066" 0;02':' D061" 0103':' D06s" a;o~':' D069" 0105':' DO';O" 0;06':' DO';;" 0;07' :. 0072" 0;;0':' 0073" oli;':' DO';," 0;12': 'D075" oi, 3':' 0076" 0;;,':' 0077" 0;;5':' 00';&" 0;;":' 0019" 0;;7" 

· .. . · .. . 
. .... · . . .... 

....... · ..... · 
. .... . 

. ..... . · . 
· · .. . . .. .. 

..... · 

,. 0080" 0;20':' D081" 0;2;':' 0082" 0122':' nOS]" o;i]':' 008." oli_':' 0085" 0;i5':' 0086" 01i6':' 0087" 01i7' .. 0088" 0;30':' 0089' 0;31':' D090" Oi3i':' 0091" 0;33':' 0092" oi;,':' 0093" oi35':' DO;." oi36':' 0095" 0;3';" ...... · ...... · 
. .. . 

. ..... · . 
. .... · . 
..... -

. ..... . · " 

· . . ... 
. . . . . 

.... . 
. . 

. . . . 

., 0096" oi,o':' D097" 0;,;':' 0098" oi'2':' 009Q" 0;43':' 0;00' '0;"':' 0;0;" 0;,5':' 0;02" a;'6':' 0;03" 01.7' " 0;04" 0;50':' 0;05" 0;5;':' 0;06' '0;52':' 0;01" 0;53':' 0;0&" 0;5":' 010;" 0;~5':' Dll0" 0156·:' D;;;" 0;~1" 

.... . · .... .. · .. 
. .... · . .... . . .... · ....... · 

.. . . 
.... . . ..... . .. · . . . 

. . .. · · 
· ... ... . · . · . · . . 

:. 0;;;" 0;60':' Di; i' '0;';' :-' 01;." 0;6;':' o;;~·· 0;63':' 0;;6" 0;64':' D; ;1" 016s':' 01;8 ',' 0166':' 0119" 0;61' :' 0;20" 0170':' 01;;" ;"1;':' D;2;" 0;12':' D;23" 0;13':' 0;2." 0;7":' 0;25" 0175':' 01i6" 0;76':' 0;21" 0;11" 

...... · . ...... · 
. ..... . · .... .. . . ..... · ..... . . ..... . . 

. ..... . 
· · 

· · .... ... . ... . .. 

*Standard character set. Control 
codes (characters 0-31) are dis­
playable in transparent mode . 
Decimal and octal character val­
ues are shown and preceeded by 
a "D" and an "0" respectively. 

>" ~ 
Ul '" () '" H t1:j 
H Z 

t1 
() H 
::r:>< 
III 
Ii ~ 
III n 
rt 
CD 
Ii 

Ul 
CD 
rt 





tIl 
I 

...... 

APL CHARACTER SET* 
.. 0000" 0000':' 0001" 0001':' 0002" 0002': '0003" 0003': '000," 000":' 0005" 0005':' 0006" 0006':' DOo;" 0007': 'Do08" 0010':' 0009" 001;':' 00;0" oo,i':' 00;;" 00; i'" Do;i" oo;~·:· ooi3" 00;;':' DO;~ 0016 001') '}Oq 

... . ... . .... . .... . . .. . . . .... · ... . . . ... ... . ... ... . . . .... . . . . . . . . . 
.. DO;6" 0020'" 00;1" ooil'" P018" 0022':' DO;9" ooi3':' 0020" ooi,':' 002;" 002;':' Doii" 0026':' D02i" 002;':' Doi," 0030':' 002;" 003i':' 0026" ooii':' 0021" 00;3':' 0028" 00;":' 0029" 0035':' 0030" ~O~6 0031 YIp ... . .... .... . ..... ... ..... ... ... . . . . II. I... . ... 

• II. • •••• ••• • . ..... . . . . 

.. Doii" ooio':' Doii" oo~;': 'Do;i" oo~i':' D03;" 00';':' Doii.·· 00 •• ': '0031" 00';':' 0038" 00,6': '0039' '00'7':' DO'O" 0~50':' 00'" 'oDs;':' 00,2" 0052': '00';' '0053'" DO,.·· oo~.·:' oo,~·· 00s5':' DO,," 00S6':' 00'1" 0051" 

. . . . 
. .. 

. ..... . . ....... . .. . 
:'00.8" 0060':' DO.;" 006;':' ooso· '0062':' Dos;" 0063':' oosi" 006,':' 0053" 0065':' 005_" 0066':' 0055" 0061':' Dos6" 0010':' 0051" DOT,':' Dos8" oOli':' 0059" 007;':' 0060" 007":' D06," 0075': '0062" 0016':' 00,3" 0071" 

.. .. .. . . 
. · 

..... . 
... . ....... . 

...... . ...... . . 
. ..... . . . . 

. .... . 

. .... . . 
. .... · . ..... · .. . 

. . . 

. 'D06i" 0;00': '0065' '0;0;':' D066" 0102': 'n061" 0;0;': 'D~68" 0;0.':' 0069" 0105':' 0070" 0106': '0071' '0;07':' 0012" 0;;0'" 0073" 0,;;': '001," 0;;2': '0015" 0;i3':' 0016" o;i.':' Do.;!·· 0;;;': '0018' '0;16':' ;'019" oiil" 

... . ..... . . ..... . 
0080 'O;20':'D08;"Oi2;"'D082"O;22':'D~:i~~O;23 :'D08~"O;2~"'Oo8s"oi25':'ooa6"o;26"'Oo81"oi27" 0088 0130 • 0089 0131 0090 0132 

. . . . 
..... . 

.. · . .. ... 
. ..... . 

.. D096" 0;;'0':' 0097" 0;;';':' 0096" o;ii':' 0099" 0;'3':' D;OO" 01410':' oiQ;" 0;45':' 0;02' 0;4,':' 0;03" 0147' .. 0;04" 0;50 

....... . 
...... · . 
...... · . 

. .... . . . ..... . . . .... · 

. .. · 

............ 
0105 0151 . 0106 0152 

. 

0091 0133 0092 013_ 0093 01)5 

. ..... . . 
............. 

0107 0153. 0108 01511 0109 0155 

... . . .... . . . 

00911 0136 0095 0137 

01'-0 0156. 0111 01'51 

.. . 

..... . . 

:. 0;;2" 0;60':' 0; i3" 0;61':' Dl iij" 0;62':' 0; 15" 0;63':';';;6" 0;6":' 0;;7" 0;65':' O;~8" 0;66':' 0119" 0;61' :. o;io" 0;70':' oli;" 0;1;':' D;ii" 0112':' o;i3" 0113':' D12_" 0;7,': 0;2S" 0;75'" 0;26" 0;16':' 0127 0117 ...... . . . ..... · . . ...... . . · · . 
• •• II . 

. . . . . . ..... . . 
...... .. . . ..... . ... . .. 

*Standard character set. Control 
codes (characters 0-31) are dis­
playable in transparent mode . 
Decimal and octal character val­
ues are shown and preceeded by 
a "0" and an "0" respectively. 

> > 
'"d '"d 
t"' '"d 

t:tj 
() Z 
::r t:1 
PI H 
Ii >: 
PI 
() tIl 
rt 
(D 
Ii 

Ul 
(D 
rt 





() 
I 
I-' 

CONCEPT GRAPHICS CHARACTER SET* 
............................................................................................................................................................... 
,0000 0000 • 0001 0001. 0002 0002. nOOJ 0003. 1)00" 0004. llOO~·; 0000;. [1006 0006. 01)07 0007., DOOB 0010. [1009 0011 • DOlO O'H2. D011 0013. [1012 0014. 0013 0015 • D014 0016. D015 0017. 

:. D~i~" ~~;~.:. Doi;" .;.;;;.:. Doia" 00;;':' DO~9" ~;i':' ~~;o" ~o;~·:· ~~;; .. 00;;':' DO;;'" ~o;~':· ~(;;i" ~O~~;·:· D02~" ooio':' Dois" cOli':' D02~" 0032':' D02;" Doii':' [.028" ooi~':' DO;;" 00;;':' D;'30" 003":' Doii" ooi;" 

:. tHjji" 0040':' Doii" oo~i':' 003;" 00 .. 2':' D035" 004:;':' ~oi;'" D044':' DO;;' '004~':' DOle" oo~~·:· DO~~" ~~~;.:. ~~~~ .• O~5~':' Do~i" 005i':' DO~;" o~52':' oo~;·· 005;':' D044" OOS~':' ~045" 005;':' ;.O~;·· 00;;':' DO~7" 0057" 

.. ~o~;·· ~o~o·:· DO;;" Do~i':' DO;O" oo~;·:· DO;';" OO~,':' DO;;" OO~4':' 00;3" oo~;·:· D~;\4" (;O,~·:· ['(');;;" ~O~7':' ~~;~'. ~~;~.:. ;I~~-;" ~~;~':. ~~;~ •• ~~;;.:. ~~;~ •• ~~;; .. :. ~~~~ .• ~~;~.:. f.~~~·· ~~;;":' :!~6? 0076. 

.................................................................................................................................................................................................. , ............. . 
• I'064 0100. [1065 0101 • no ........ 010:;>. rj()67 (1I0:-;. rlOAH 0104 n06<,O (H()~J. 1)070 (lJ()6 1'071 0107 [Ion 0110 [1073 0111 • [1074 0112. [1075 0113. 0076 0114 non 011~ I.079 0117. 

***** ***.* . ****u*"* . u.**... ********.. ***** ***** . *****_ .. ** . ***.* •• *.* . * ••••• ** ••. ••••• * ••• * *.**.**.... u..... * ... u. u.* •• **.* . ****. ***** . **-*.*****. . ***** . ****.*.*** . 
***.* ***** **********. ****... .**h *.*.****.* , *.**. ..*** . ********** . .**** *** •• *** ••. ***** ***** . ****u*... . u**. *.u* . ***** **.**.**** . ****. **-**.,*.** . **.** *.*.>: **.** ***** . ***** * ••• * . **.** *.*.*..... *.*****.** .•• ******'** ***** *uu ****_ **'*' . *,.*. . ***** . ,.,** *-*********' ********** **********. ********** ***** *.*** ***n ***.. . ***** . .**.. . **.** **.******* ********** **.**.**** ***t** •• ** 

[1080 0120. ['081 0121 

*U .. 

nu* n* .. *uu 

U* .. 
U .. * .. u* 

****' ..*** .***, 
****. 

['08? 01:'::'. f'OB3 OLQ 

.**** .UU*.u* *UU *UU*UU 

· *UU · *un 
· u*** · *uu 

***** *********. *U** . ***u***** 

n*** 'U** ***U 
***** 

U**. U:..... ***** . **.*. . *.*.. . ***** . ********** ****.**n. 

nu* 
*'*** ***** 1;«*** 
****' .,,*, 
**'** 

I,OH', il\:""-, 

*.**'" 

*-*-*** UUk 

**'** . ***.* 
***** ***,* *.*«, 

. ***** 

*-.,** .*,** 
***-* **.,** 
'**,* 
***'* 

!,OHI ne'l 

***** ***--*.*.* **u. ,********* *,,*****n *,**-.*.* •• 
****' **'** ***** *.*** *,**, 
***'* ***** n*'* 

tl08S 01.30 

u*n nu* 
**"* **u* 

**.t* 
*u** .**** n*** 

[1089 0131 • D090 0132. [1091 013~ 

***u ***" . **uunu ***** * ••• * .*.** • ..,** uu* U*** .. ***"*u ****t . ,*,*, **tt** ... * 
***** . ***** *..,,* UU* . nu* ***u 
*,*** . .*.** . * •• ** ***** . .t*.* . ***** 

***** ***** nu* ***** u*** *uu ***** ***** *un ***.* .**** ***** 

.*.****u, 
******** .. ***,***.** ****.*** .. *.*** 
***** *u** 

(1094 0136 

***** ***** U**. 
***** ****It ***.* ;t**** 

"*'*It**.** . ***,****** ********** **,**:t:**** ***** *,**. **.** *:t:**:t: **..... *.,** 
***** ***** .................................................. , ................................... . 

[1096 0140. [.097 0141 [1098 0142. [.099 n14.~ lilOO m44 • !.l01 111'';, l'I():' O~41' !'H)3 1J14} 

********** *'******** **.******* ***u***" 

0150 • [1105 01S1 

**U* **,** *u** un* 

[1106 0152. [1107 0153 

*u** . u******** .*,.* ********** ***,* *.*.* •• *** ***U UU****U 

[1108 01;'4 1'110 01:':.A 

.**** **t*' ****"t..,* . **,n UU. *****- ***** 

****. tn .. 
***** 

**u* *U** . **U*U*** *U*t U..,* . *U***UU tU** nu* 

***.* t***' *un 
•• *** **u* ,**** *u** 

***** 

***** ***** ***** . ,****-
*-**** ,* •• * 
***** '**** ***** **H* **'** 

***** 

***** ***** 

***** ,n** 
**n* 

un* nut 
*.*** ***** ***** ***** ***** **.** 
***'* *.,*' 
***u 

."*' * .. ** 
***** ***** . 

*.*t* **t** 
'**** ****. *t**. **t** 
***** H'U 

'**** ****, 

***** 
.. *** 
***** ***** 

*****.***, u*U***** 
******.*** ****.****, 

,.*** 
**,** 
***** 

,**** *n** ***-** ***** ****,.*,** 
***.****** ********** ****'****' *,***.* •• , 

*.*** ***,* *,'** ***'* **'., 
***** ..................................................... ,. ............... " .......................... , .. , ........................................... . 

D112 0160. fl113 0161 11114 01A:' 

*un ***** t**** *nu 
***** *U** 

u*.,*** ... : . ,**'*** •• * 
· **'**.**** . ******'*U · u*****.*, . ***** •• *'* · **,,****.* . ****** ... * 

****' ***** 

**'**,**** 
********** *', ••• **** 
*.****** .. 

1111:-; 01/'''' 

*,**-** •• *. 
****.**'** 

n*H***" 
***"'**-'*'* t***.***** ,***'***** 

,*,..** 
*-**** 

1'11' 

* •• *'" 

"'*.tu< 
**,,*. 
*-.**"­
"'**1'****** 

III IlIA6 1'119 0]A7 [11:'0 0170 [ll~l 01.71 nl::':~ DIn. [11::'3 01T~ Ill?;' 1111~, 

****' .. *""u, u*** u*** . ****"*... **-*" **-.** •• *,*.**** ***** ****' . ********** **,*. un* **-'*,**,,* *.,** *.,,* *u''''*** ***** 
.... ,II< *****,.*** ***** ,**** ********-**- *-"**-

*--** *.*** *"** ***** , ***** ***** **t** .*'*. ,**** , .. ,*-** ***** *.*.* 
****' ***** *,*** ****-**.** **,**.*,*, ,*******,* u_******* *******-*'* ,******.-*-* *'******** ,*,******* .. **"-**'* '********* 

.. ,** . u,,' 
u*-*-* . *,*** 

**,******* "**"*'** *********, . ******'*** . **** .. ***** **,**t_,**, **,*******. ********'* *****t,*,* ****,.**''-. ***'**-***-* 

**.******* .,,*'***** 

nL~6 0176 

***** **'** ****, 
*********' **'****-*** u* .... u**' 
******'**'" ****'****' 1'*'*""'*** *u******* 

[1095 O];P 

***.** ... **. ,.***,.**' 
******.*** ****-,.**-** 

,*,*u,*,* 
****u_u** *-*-*** ,.'** 
***.* 

**,*****-** ***,H*," ****-'HHH 

**-**+ *.H* 
*'*** 

[01:-' 7 n ~ 7 

*****-*.*** 
***'****'* *iI**-*-.**-** 
****'***** '*******'* ********** 

****** .. ttt "'*t ....... * 
,*t****-*** ****.**n* 

*Oecimal and octal character values 
are shown and preceeded by a "0" 
and an "a" respectively. 

G)::t>' 
1i'U 
llJ'U 
'U CD 
!J'::1 
J-'.p. 
o ..... 
rJl ~ 

00 
;:J' 
Jll 
Ii 
llJ 
o 
rI' 
CD 
Ii 

til 
CD 
rI' 

r-o 
'U 
rI' ..... 
o 
~ 
llJ 
I-' 





Appendix 0 
Terminal Default Conditions 

The following defau~t conditions are applicable upon power up or after 
a terminal reset. 

General: 

APL/ASCII: 

Mode Setting: 

Function 

Baud Rate 
Parity 
Duplex 
Stop Bits 
Dependent Indicator 
Message Characters 

Character Set 
Mode 

User/Programmer 
Text/Form 
Scroll/Page 
Character/Block 
Upper-Lower Case/Caps Lock 
Remote/Local 
Transparent Mode 
Auto Linefeed 
Auto Tab 

Editing: Insert Mode 

Cursor Controls: Cursor Address 
Cursor Type 
Tab Settings 

Di spl ay: Blink 
Reverse Video 
Half Bright 
Underline 
Nondisplay 
Protection 
Screen Video 
Protected Fields 
Memory 

Transmission: Start of Print Transmit 

Multiple Devices: Output Network 

FF Prior to Print 

0-1 

Default Condition 

Back panel dip switch 
Back panel dip switch 
Back panel dip switch 
Back panel dip switch 
Dependent 
Default, See page 111-9 

ASCII 
Non-overstrike 

User 
Text 
Scroll 
Character 
Upper-Lower Case 
Remote 
Off 
Off 
Off 

Off 

Home (0,0) 
Blinking, Underline 
8, 16, 24 ... 80 

Off 
Off 
Off 
Off 
Off 
Off 
White characters on black background 
Normal brightness 
Nondisplayed spaces 

Home (0,0) 

Half Duplex: video, line Ion; 
lines 2-4 off 

Full Duplex: line Ion; 
video, lines 2-4 off 

On 



Appendix D 
Term; na 1 D~_f.rl_ul.t rnnrH+innc (,..nn+; ..... "'"'\ _ _ ___ "_'''''''''''1-.1 \ ...... VllvIIIU'i;;UJ 

Function 

Screen Control: Window 

Start of Screen 

Function Keys: Programmi ng 
Cursor Control Pad 

Network Defaults 

Default Condition 

Entire display memory 
All windows and cursors tied to the 

keyboard window 
Line 0 

Default, See page III-8 
Execute Mode 

-----------------.---------------.---------------------T---------------------
I I I 

Local/Remote l Half/Full : Block/Character } ______ ~::~~:~ _______ _ 
Mode : Duplex: Mode I Video I Line 1 _________________ ~---------- _____ ~ ____________________ _ ~ _________ l __________ _ 

I I I I 

Local : Half : Block : On : Off 
I I I I 
I I I I 

Loca 1 : Ha 1 f : Cha r : On : Off 
t---------------t---------------------t---------~-----------

Local. : Full : Block : On : Off 
I I I I 
I I I I 

Local : Full : Char : On : Off 
=================~===============+=====================~=========~=========== 

Remote Half: Block : On : Off 
I I I 
I I I 

Remote Half: Char : On : On 
I I I ---------------T---------------------T---------T-----------
I I I Remote Full I Block I On I Off 
I I I 
I I I 

Remote Full: Char : Off: On 
I I I I I _________________ + _______________ ~ ___________________ __ ~ _________ l __________ _ 
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Appl"ndlX E 
Communications Interfacl"s 

The terminal transmits ASCII cooea data in asynchronous 
format. Each charactl"r is trans~ittl"a serially and is 
procel"dl"d by a start oit and tollowl"d by one or two stop 
01t5. A tour foot caole fittea with a male 25 pin RS-232-C 
type connector is provided for connection. Signals arl" 
provlded which conform to EIA standards for interfacing to 
data communlcations equipment. The taole bl"lo_ lists the 
pln configuration, EIA clrcuit name, CCITT V.24 circuit name 
and signal description. 

Primary Communications Interface 
Pin Assi~nments 

I----------t-----------+-----------+-----------------------1 
IPin NumoerlEIA Circu;tICCITT V.24 IDescription 1 
I----------t-----------t-----------+-----------------------1 
I 1 I AA I lU1 I Protective Ground 1 
I c. 1 9A I 1US I Transmitted .Data , 
I j 1 3d I 1U4 I Received Data I 
I 4 1 CA I 105 I Request t, Send , 
I :> I Cd f 10b I Clear to Send I 
I I I A~ I 102 I Signal Ground t 
I 2U 1 CD , lOb I Data Ter~inal Ready I 
I----------t-----------t-----------t-----------------------1 

Clrcult Description 

Protectlve Grouna (AA,1U1) This conduct,r is 
bonaed to the machine frame. 

electrically 

Transmitted Data (8A,lU5) This conauctor transnits data from 
tne terminal to a modem or computer interface. The 
clrcuit is held in a marking condition during intervals 
tetween characters, and at all times when no data is 
oeing transmitted. The terminal will not transmit data 
unless an ON condition is present on the following 
three Circuits where implemented. 

1. Circuit CA (Request to Send) 
c.. Circuit C3 (Clear to Seno) 
5. Circuit CO (Data Terminal Ready) 

Received Data (SB,1U4) Signals on this circuit are received 
input from the modem or computer. 

Request to Send (CA,1U:» This 
terminal, when ON indicates 
transmit data. The Request 
in an ON condition at all 
po ... ered up. 

E-l 

si~nal, generated oy the 
the ter~inal ;s prepared to 
to Send line is maintained 
times when the terminal is 



Clear to Send (CB,1U6) This signal generated DY the data 
communlcations equipment, when ON indicates the data 
set is ready to transmit data. This circuit by default 
is jumpered internally to CA (request to send). If the 
aata communications equipment can control CS, the 
internal Jumpering can De modified to disconnect the 
constant clear to send. 

Signal Grouna (AB,1U2) This conductor establishes the common 
ground reference potential for all interchange 
Clrcuits. This conductor is internally conn~cted to 
protective ~round (CA). 

Data Terminal Reaoy (CD,1U~) This signal provided by tne 
terminal 1S used to control switching of the data 
communication ~quipment to the co~~unicat;ons channel. 
The Data Terminal Ready line is held in the on 
condition at all times when the terminal ;s oowered up. 

The second communications interface (assumed to De a printer 
port) reverses the pin configuration of the transmit/receive 
lines (dA,dd) and the request to send/cLear to send lines 
«(A,CBJ. This interface is fitted with a female 25 pin 
RS-2$l-C type connector. The table below lists the pin 
configuration, EIA circuit name, CCITT V.l4 circuit name and 
signal description. 

Auxilliary Communications Interface (Printer Port) 
Pin Assignments 

I----------t-----------+-----------+-----------------------
/Pin NumberlEIA Circuitl CCITT V.241 Description 

1----------+-----------+-----------+-----------------------
I 1 I AA I 101 I Protective Ground 
1 2 I 88 I 104 I Received D~ta 
f j I 9A I 1U5 , Transmitted Data 
I 4 I Co I 106 I Clear to Send 
I , I CA I 1U, I Request to Send 
I 6 I CC I 107 I Data Set Ready 
I I I Ao 1 10~ I Si~nal Ground 
I ~ , CD I 10~ I Carrier Detect 

I----------t-----------+-----------+-----------------------
The slgnal descriptions are as above except for .the 
following. Clear to Send (C8) and Request to Send (CA) are 
NOT internally jumpered ana, thus, must be provided or 
)umpered ;n the peripheral equipment. Data Set Ready (CC) 
ana Carrier Detect (CO) are Jumpered together and held in an 
ON conaition at all times when the terminal is Dowered up. 
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AopendllC F 
~ummary ot Control Codes and Escape Sequences 

The taoles oelow summarize in numerical order the control cOde 
ana escape seQu~nce tunctions. Also presented is a short 
description and the Section Ill, Table X category and page. 

CO~TROL C::lOES 

I------t----t----------------------------t-----------------t----I 
IVALUt tCODE, DESCRIPTIO~ 'CATEGORY ,PAGEl 
I------t----t----------------------------t-----------------t----, 
f J I @ , " I 
I 1 ,A I It' 
I l I a I " I 
I j I C I I I I 
I 4 I 0 I I I I 
I , I E I I I I 
I 0 , F I I f I 
I , I G I Be II I I I 
I ~ ,H I d a c k spa c e , Cur s 0 r Con t r 0 lsi 18 , 
I 'i I I I T a:> leu r s 0 r Con t r 0 lsi 18 , 
I 1 U I J I L ; n e Fee d I Cur s 0 reo n t r 0 lsi 18 , 
I 11 I K I I' I 
I 1~ I L I form feea I Editing , 21 I 
I 1j I M I Carriage Return I Cursor Controls 118 I 
I 14 I N I APL !¥lode I APL/ASCII 113 I 
1 1:> I 0 I ASCII iWlode I APL/ASCII 113 I 
I 10 I P , " I 
I 1 I I Q I I I 
I 1l:S I R I I I 
I 1 'I IS' I I 
I ,U I T I I I 
I 21 U I I , 
I ~ c. V I' I 
I ~ j WI' I 
I 24 X I' , 
, 2, Y I' I 
I ~ 0 Z I I I 
I l ( l " I 
I i!.l:S \ I' I 
t 2"1 J I' I 
I jU I I I 
I j, _ I I I I 
I------t----t----------------------------t-----------------t----I 
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Aopendix F 
Summary ot Escape Sequences and Control Codes 

ESCAPE 

I------+----t----------------------------t-----------------+----1 
IVALUE 'CODEI DESCRIPTION 'CATEGORY IPAGEI 

I------t----t----------------------------t-----------------+----1 
I J I -@ I Insert Mode oft I Editing , 21 , 
I 1 I -A 1 Delete Character in window I Editing 122 I 
I I. 1"8' Delete Line I Editing I 22 I 
I ~ I"'C, Clear Unprotected to fOW' Editing , 22 , 
I 4 I "D ITransmit Unprotected window I Transmi.ssion I 30 I 
I , I"'E I Clear All to EOW I Editing , 23 I 
I 0 I"f I Transmit All WindOW I Transmission I 31 I 
I 1 I -G I " , 
I !:S I"'H I " I 
I " I" I I , I 
I 1U I "J I I I 
I 11 I -K I I I 
1 1 t. I"L I , I 
I 15 I -M I I I 
J 14 I"'N I , I 
I 1S 1"'0 I I I 
I 10 I"'P I Insert Mode on Editing I 21 I 
I 11 1 -Q I Delete Char in Line/field Editing 121' 
I 10 I -R I Insert Line Editing 122 I 
I 1" I -S IClear Unprot!cted to EOL/EOf Eaiting 122 I 
I tU 1"1 ITrans Unprotected Line/Field Transmi.ssion I 29 I 
I 1.1 I"'U I Clear All to EOL/EOf Editing I 23 I 
I 21. I"V I Transmit All Line/Field Transmission' 31 I 
I l.5 I"w I I I 
I 1.4 I"'X I I I 
I I.~ I"'Y I I I 
I 20 I"Z I I I 
I it I "[ I I I 
I 1.6 1"\ I I I 
I 2Y I -j , I I 
I .5U I I I I 
I 31 I _ I 1 I I 
I------t----t----------------------------f-----------------t----I 
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Appencl1X f 
Summary at Control Codes and Escape ~equences 

Escape Sequences (continued) 

I------t----t----------------------------t-----------------t----I 
IVALU~ ICOOEl DtSCRIPTIO~ I CATEGORY IPAG=I 
I------t----t----------------------------t---------~-------t----I 
I jt. I Sp I I' I 
I jj I I I I I 
I j4 I" I I I I 
I .D I '4 I S~t Device Independent I General I 12 I 
I jb I $ I Reset All Function Keys I Function Keys I 38 I 
I 5( '7. I Caps Lock I Mode Settings I 15 I 
I 5ts I & I 3lock '4Ioae I Mode Set.tings I 15 I 
I Y.., I" I Back Tao I Cursor Controls I 19 I 
I 4U I ( I Local I Mode Settings I 16 I 
I 41 l) , ASCII "'oae I APL/ASCII '13 I 
I 4t. ''* I Halt Duplex , i"!ode Settings I 16 I 
I 4 j I + 1St a t u s I G e n e r. a l I 11 
I 44 ',I Reset/Initialization I General I 11 
I 4, I - I Page Up I Screen Control I 36 
I 40 I. I Page Down I Screen Control I 36 
I 4 ( I / I I I 
I 4~ I U I APL "lode I APLIASCII I 13 
I 4~ I 1 I Start at Print/Trans~it I Transmission I 28 
I ,U I 2 I I I 
I ,1 I j I Set Device Dependent , General I 12 
I ,t. ,4 I ~rogram Function Keys I Function Keys I 38 
I ,j I ~ I Upper/Lower Case I Mode Settings I 15 
I ,4 I b I I I 
I " I 1 I Character Mode I Moce Settings I 15 
I ,b I ~ I full Duplex I Mode Settings I 16 
I ~( t Y I Remote I Moce Settings I 16 

I '~I I I I 
I ,y I; I Cursor Up I Cursor Controls I 19 
, bU I < I Cursor Down I Cursor Controls' 19 
1 bl I = I Cursor Right I Curs~r Controls I 19 
, bt. I > I Cursor Lett I Cursor Controls I 19 
I bj I? I Home Cursor I Cursor Controls I 19 I 
I------t----t----------------------------+-----------------t----I 
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Aopendix f 
Summary of Control Cojes anj Escape Sequences 

t 
f 
f 
I 
r , , 
f 
I 
I , 
I 
I 
t 
I 
I 
I 
I 
I 
t 
f 
f 
I 

Escape Sequences (continued) 

------t----t----------------------------t-----------------t----I 
VALUE I CODe I DESCRIPTION CATEGORY 'PAGEl 
------t----t---------------~------------t-----------------t----I 

04 
6:> 
60 
07 
6lj 

tlY 
(U 
11 
It. 
13 
74 
I':> 
10 
71 
I'd 
IY 
ISU 
t11 
'd2 
tS5 
~4 

I:S:> 
'do 
'd7 
'd'd 
.IS." 
YU 
91 
Yt. 
Yj 

'}4 

'I') 

i 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 

L 
III 
N 
o 
P 
Q 

R 

S 
T 
U 
II 
W 

X 
Y 
Z 
l 
\ 
J 

Attach Tape 
Read Cursor Address 

Auto Tao On 
8link On 

Reverse Video On 
Half Bright On 

form Mode 
Underline On 

Nondisplay On 
Protection On 

Set Attribute. ot Block 
Normal Screen Video 

Auto L;nefeed On f 
Half Bright Protected fields' 

Set Attrioute Word I 
Set Baud Rate J 

Set Parity I 
Function Route , 

Repeat Character Vertical , 
Page ~od! I 

Transparent Mode On I 
Programmer Mode , 
Start ot Screen I 

Cursor to Blinking BLock f 
Function Key Paa to X~t I 

Set Output Network I 
form feed Prior to Prt On I 

Scroll Down t 
Scroll Up I 

Tab Set I 
Detach Tape I 

Tab Clear I 

III u l tip leD e.v ice s I 35 I 
Cursor Controls I 20 I 

Mode Settings f 17 I 
Dis p lay I 24 , 
Dis play 24 , 
Dis play 24 I 

Made Settings 14 I 
Display 24 I 
D 15p lay 24 I 
Dis p lay 24 I 
Display 27 I 
Display 25 , 

Mode Settings 17 I 
Display 25 t 
Display 25 I 

Transmission 28 I 
Transmission 

~ultiple Devices 
Display 

Mode Settings 
Mode Settings 
Mode Settings 
Screen Control 

28 
32 
26 
14 
17 
14 
37 
20 
39 

Cursor Controls 
Function Keys 

Multiple Devices' 32 
Multiple Devicesl 35 

Screen ControL I 37 
Screen Control I 37 

Cursor Controls I 19 
Multiple Devicesl 35 
Cursor ControLs I 19 

I------t----+----------------------------+-----------------~----
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Aopen01X F 
Summary ot Control Co::les an :l Escape Seque'lces 

Escape Sequences (continued) 

------t----t----------------------------t-----------------t----I 
VALUE ICODtl DESCRIPTION , CATEGORY I P ~ GE I 
------t----t----------------------------t-----------------t----I 

Yo \ I !\lessage to Tape I MuLtiple Devicesl 35 I 
'II a I Write Cursor Address t Cursor Controls I 20 I 
'16 0 I Auto Tao Off t Mode Settings I 17 I 
'1'1 C t 8 lin k Oft I Display I 24 

lJU d I keverse Viaeo Off I Display t 24 

1 J 1 e I HaLt Bright Off t Display I 24 

lJi t I Text "'ode I MOde Settings I 14 
lJ5 g I underLine Otf I Display I 24 
1:.14 h I Nondisplay Oft I Display I 24 

1J) ; I Protection Off I Display I 25 

1LJo J Select Character Set I Display I 25 

1:.11 k Reverse Screen Video I DispleaY I 25 

1LJ6 l Auto Llnefeed Oft I Mode Settings I 17 

1UY m Norm Intensity Protect Fl as , Display t 25 

11 U n Read Attribute word I DispLay I 26 

111 0 Change Message Character I General I 12 I 
11 t. p End of T ext I Cursor Controls I 20 I 
11 j q Tie window I Screen Control t 36 I 
114 r Repeat Character Horizontal I Display I 26 I 
11) s Scroll ¥lode , Mode Settings I 14 I 
110 t Transparent I/Ioje Jtt I "'ode Settings I 17 I 
11 I I u Use r '"lode I Mode Settings I 14 I 
110 I v vetine Winaow I Screen Control I 36 I 
11'1 I w Cursor to Blinl<1ng Un:lerlinel Cursor Control I 20 I 
1iU I x Function Key Pa::l to Execute I Function Keys I 39 I 
1,1 I y Read Output Network I Multiple Devicesl 32 I 
1" I z form Feeo Prior to P rt ott I f<'ultiple Devicesl 35 I 
1c5 I { Pn nt to End of win::1ow I -"ult;ple vel/icesl 33 I 
1,4 I I Print to End of Line I ~ultiple Devicesl 34 I 
1l!'> I } Attach Printer I \'lultiple Devicesl 34 1 
1lb I :\J Detach Printer I Multiple Devicesl 34 I 

I lcl IRuo I I I I 

I------t----t----------------------------t-----------------t----I 
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AppendlX U 
Timing Considerations 

Generally, the concept terminal system can process data at a rate 
~hich does not require the insertion of fill characters. 
Ho~evpr, there are a few operations, which involve moving a 
significant amount of data on the screen, where timing 
cbns,derations are important. In the table below, System 
Overhead (SO> is a factor dependent on baud rate equal to 

SO = .4, + (.j x Rate/9000> 
If a delay is performed rather than 
cnaracters the Rate above is equal to 
reduces to .45. The table oelow oetails 
consloerations have a signiticant impact. 

G-l 

transmission ot fill 
zero and the overhead 
functions where timin~ 



t------------------t----~--------------+-------------------1 
Ifunction 
I 

Ifill Required 
I (mi lliseconds) 

IDescriotion 
I 

!------------------t-------------------t------~-=~~-~~-----1 
Ilnsert Line 
J 

I .7'n/(1-S0) 
I 

In ts the nu~ber of I 
Ilines to,bemoved. I 

I~-----------------t-------------------t--~-------~~-------1 
,Delete Llne I .75n/(1-S0) In is the number of 1 
, I ,lines to be moved. I 
I------------------t------~------------+-------------------1 
Ilnsert Character I 4n/(1-50) In ;s the number of I 
t I Ilines to be moved. I 
I------------------t-------------------t-------------------1 
'Delete Character I 4n/(1-50) In is the number of I 
I I Ilines to be moved. I 

,------------------t-------------------t-------------------1 
Clear window (ftL) I .5n/(1-S0) In ;s the number of 

I Ilines in the 
I ,window. 

------------------t-------------------t-------------------
Clear to EOl , 4/(1-S0) 

------------------t-------------------+-------------------
Clear to ~OW I 4nI<1-S0) 

I 
In is the number of 
Ilines cleared. 

------------------t-------------------t-------------------
IHock AttriDute 
Setting 

(.jl+.U2C)/(1-S0) Il is the number of 
Ilines in the block. 
Ie is the number of 
Icharacters in the 
Iblock. 

------------------t-----~-------------+-------------------
~ep(:'at Character 
Horizontal 

I .U24C/(1-S0) 
I 

le;s the repeat 
Icount. 

------------------t-------------------t-------------------
Repeat Character 

,vertical 
I .25C/(1-S0) 
I 

Ie ;s the repeat 
Icount. 

t------------------t-------------------t-------------------
t Text Tab I £/(1-S0) I 

I------------------t-------------------+-------------------
I form Tab I (m/(1-S0) 1111 is the number of 
I I Icharacters tabbed 
I I lover. 
I------------------t-------------------t-------------------
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CONCEPT 

Reference Manual 

- Addendum -

Enclosed are descriptions of additional functions 
available on mUltiple-page concept terminals. 
They include: 

Set Insert Type; 
Define Clear Characteristics; 
Suspend Transmission; and 
Resume Transmission. 

Human Designed Systems, Inc. 
3700 Market Street 
Philadelphia, PA 19104 
(215) 382-5000 
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FUNCTION: 

PROGRAMMER/USER MODE: 

DEVICE DEPENDENT COMMAND: 

SEQUENCE: 

DECIMAL EQUIVALENT: 

DESCRIPTION: 

Set Insert Type 

Programmer 

No 

MC t G, t 

(7) 

Defines the insert type to be 
used for the requesting device. 
Valid values for It' are: 

space (32) = window 

(33) = line 

When the device is in insert mode, the insert type determines 
whether the character right - shifting will stop at the end 
of the current line (!) or wraparound all lines to the end 
of the window (space). The default type is "windo'Vl". 

H-2 



FUNCTION: Define Clear Characteristics 

PROGRAMMER/USER MODE: Programmer 

DEVICE DEPENDENT COMMAND: No 

SEQUENCE: 

DECIMAL EQUIVALENT: 

DESCRIPTION: 

MC t H, m, w , chr 

(8) 

Defines the clear character and 
attributes to be used by the following 
functions which clear/erase a portion 
of display memory: 

Form feed (t L) 

Delete character in line/window 

Insert line 

Delete line 

Clear all to end of line/window 

Clear unprotected to end of 
line/window 

The user may either use all or part of the requesting device's 
current attribute word as the clear attribute. Specific 
attributes can be superceded by a user-defined attribute as follows: 

The bits of 'm' specify which attributes are to be taken 
from the current attribute word and which are to be 
supplied by the user. A '1' indicates that the attribute 
setting will be supplied by the user; a '0' indicates 
the current attribute setting is to be used. 'm' can be 
determined by summing the values corresponding to the 
supplied character attributes as follows: 

1 = display/nondisplay 

2 = blink on/off 

4 = underlining 

8 = protection 

16 = brightness control 

32 = normal/reverse video 
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Attributes not specified in 'm' will retain their 
current attribute word values. Since bits 6-8 are 
not used the parameter can be offset by 64 
input of displayable characters. 

~- "'" _ ..... l,..U a...1...l..UW 

'w' is the setting of the selected attributes as 
shown on page 111-4 of the Reference Manual. 

The clear attribute to be used in the above fUnctions 
is determined by taking the current attribute word 
and changing those bits specified as l's in 'm' to 
their corresponding values in 'w'. 

'chr' is the actual character to be placed in the 
area of display memory being cleared. 

The default values for these parameters during 
power up/reset are: 

'm' - change ndndisplay bit (65); 

'WI - set to nondisplayable (65); and 

'chr' - space (32). 

For example, to clear to displayed spaces, the user 
would enter: 

MC tH,A,@,}6 

where: 

"A" (65) = change nondisplay bit 

"@" (64) = set to displayable 

"J6" (32) = space 

Or, to clear to reverse-video, half-bright periods, enter: 

where: 

MC tH, p, p, . 

"p" 

lip" 

n If . 

(112) = change brightness control bit and reverse video 
reverse video bit 

(112) = set to half-bright, reverse video 

( 46) = period 

The user should be sure to note that only the above named functions 
use these characteristics; other functions which search for blanks 
(nondisplayed spaces), such as insert mode, are not affected. 
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FUNCTION: 

PROGRAMMER/USER MODE: 

DEVICE DEPENDENT COMMAND: 

SEQUENCE: 

DECIMAL EQUIVALENT: 

DESCRIPTION: 

Suspend Transmission 

User 

No 

t S 

(19 ) 

When a control-S is received during 
any of the following "transmission" 
functions, transmission of data to 
the line issuing the control-S 
will be suspended until a control-Q 
is received. These functions are: 

Block Transmit; 

Print; 

Read Address; 

Read Attribute Word; 

Read Output Network; and 

Transmission of Programmable 
Function Keys. 

A control-S received at a time 
other than during the execution 
of these functions will have no 
effect. 
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FUNCTION: 

PROGRAMMER/USER MODE: 

DEVICE DEPENDENT COMMAND: 

SEQUENCE: 

DECIMAL EQUIVALENT: 

DESCRIPTION: 

Resume Transmission 

User 

No 

t Q 

(17) 

Resumes transmission of data which 
has been previously suspended by a 
control-S (See description). A 
control-Q received at a time other 
than during the execution of one 
of the "transmission" functions 
will have no effect. 
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GETTING STARTED WITH THE CONCEPT TERMINAL 

As a new Concep,t terminal owner you're probably wondering how 
to make use of all of its extensive capabilities. The follow­
ing pages describe very briefly how to use your new Concept 
terminal. They do not replace a complete reading of the 
Reference Manual, but after reading the next few pages, you 
should be able to interactively communicate with your host com­
puter and enter simple terminal commands from the keyboard. If 
you have any problems please don't hesitate to call our Custom­
er Service Department at 215-382-5000. 

CONNECTING THE TERMINAL 

After the Concept terminal is unpacked, follow the connection 
procedure listed below. 

1. Attach the keyboard cable connector to the first con­
nector (smallest - labeled 'KEYBOARD') on the extreme 
left of the back panel. Tighten the screws to insure 
contact. 

2. If the terminal is to communicate with a computer and/or 
modem, connect the communication cable (labeled 'LINE I') 
to the connector on that device. Tjghten the screws. 

3. If the terminal is to communicate with a printer, con­
nect the printer's cable to the communications port 
marked 'LINE 2', and tighten the screws. 

4. The terminal may be plugged into a normal 110 volt 
grounded outlet - preferably its own or a lightly loaded 
outlet. 

5. Turn the terminal on via the back panel on-off switch. 
After 5-10 seconds, the display should show a blinking 
underline cursor in the home position (upper left corner 
of the screen). If the terminal is turned off, wait 15 
seconds before turning on again to allow the display 
memory to reset itself. 

DN1300-7907-l4 
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6. Brightness can be adjusted by turning the knob under the 
front left side of the terminal. The long knob extending 
from the front of the pedestal adjusts the tilt of the 
screen. To use, first loosen the knob, grasp the terminal 
and raise/lower the screen to the desired position; then 
re-tighten the knob. 

SETTING TERMINAL DE~AULTS 

Prior to turning on the terminal, the communication dip switches 
(the small white switches on the back panel) must be set. The 
setting of these switches will determine the status of the termi­
nal when turned on or reset. 

There is a set of dip switches for each communications line, 
located above their respective connectors on the back panel. On 
the right side of the back panel is a diagram showing how to set 
each switch for the desired-communications setting. A solid 
circle means the appropriate switch should be set in the 'ON' 
position, and the open circle refers to the 'OFF' position. 

Using the end of a pen or pencil, flip each switch to the appr"o­
priate setting. The uppermost four switches set the correct 
baud rate (those switches marked 5-8). For each different baud 
rate, these four switches have been assigned a pattern of IONs' 
and 'OFFs'. (Refer to Page II-3 of the Concept Manual). Also 
set the parity, duplex and stop bits. Normally, stop bits are 
set to one for all baud rates other than 110. If you're not sure 
on any of the above, check with your installation manager. 

Once the default configuration has been selected, holding the 
shift key down and pressing the "Reset Stat" key will reset the 
terminal. Pressing the "Reset Stat" key (no shift) will display 
the status of the terminal on the 24th line of the display and 
will allow you to verify your back panel entries. (See page I-13 
in the Reference Manual) To remove the status line, depress the 
"Reset Stat" key (no shift) once again. 

SIMPLE TERMINAL COMMANDS 

Any portion of the terminal configuration, including three of the 
settings (baud rate, duplex, and parity) which you just finished 
setting on the back panel dip switches, may be changed by exe­
cuting a command either from the keyboard or from a computer pro­
gram. Keyboard commands are executed by depressing the key marked 
"MULT CODE" followed by typing a key indicating which command and 
potentially several more keys indicating parameters. NOTE: DO 
NOT ENTER A COMMA OR A SPACE BETWEEN THE TYPING OF EACH PARAMETER. 
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Begin testing the terminal by trying a few commands. 

Programmer Mode: Type "MULT CODE" (abbreviated I-K:::) key and 
then type a shift u. 

Local Mode: Type ~,I:; key and then type a shift 9. 

If the status line settings now read PROG and LOC, you have 
successfully executed the commands. All other terminal commands -
listed in the yellow Reference Card and also in the Reference 
Manual - are entered in the same manner: 

always preceded by the typing of r~ key, 
never requiring the typing of a comma or a space 
between the characters in the command sequence. 

Hany of" the terminal command sequences require that you be in 
Programmer mode in order to successfully execute them. This 
is indicated on the reference card by a P in the third column 
of each command description. 

Other interesting commands 

APL mode: 
ASCII mode: 
Transparent mode: 

Transparent mode off: 

Position Cursor at 
Line 10, Column 5: 

to try include: 

r·K::: ~ (Concept APL only) 
MC shift ~ 
M:: shift t You must be in programmer 
mode for this command. 

When the terminal is in transparent mode, 
'control codes' are displayed rather than 
transmitted. Control codes represent the 
first 32 characters in each character set 
(see the back of the yellow Reference 
card). From the keyboard, control codes 
are generated by holding the CTRL key 
down and then pressing the desired key 
(e.g. to generate a Control A, hold the 
CTRL key down and press the A). The dis­
played ASCII control codes generate line 
drawing, forms, curve approximation and 
general math symbols. The displayed APL 
control codes generate subscripts and 
superscripts. The correct control code 
to type can be determined from the back 
of the yellow Reference card. For each 
character set, the generated character is 
four rows (64 characters) before the 
typed keys. Thus, a 'Control - L' corre­
sponds to I: . 

M: t. 

~~ a * % You must be in programmer 
mode for this command. 
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Parameters are entered without additonal 
spaces or commas. In the above sequence, 
the first parameter indicates the line 
number while the second indicates the 
column number (line and column numbering 
begin at ~). Should you make a mistake 
during command entry, finish the =on~dnd 
and then retype from t:he beginning. 
Parameters are entered as single char­
acters and represent the corresponding 
displayable character on the back of the 
yellow Reference card (displayable char~ 
acters start with a space - character 
number 32). Thus, a one corresponds to 
a !, a fiv~ corresponds to a %, and a 
ten corresponds to a * (check the card). 
Try several cursor positions for yourself! 

All terminal commands may be generated by the host computer by 
replacing the MULT CODE key with an 'ESCAPE' character (default 
is character 27). See your installation manager for details on 
generating this character. 

Commands are summarized on the yellow Reference card and covered 
in detail in the Reference Manual. 

Enjoy! Let us know how you do or if you have any questions. 
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20 MA CURRENT LOOP INTERFACE OPTION ON CONCEPT TERMINALS 

When the Concept' terminal is ordered with the 20ma current loop 
option, it can be configured to operate in any of three modes -
20ma active, 20ma passive or RS-232 compatible. The mode selec­
tion is accomplished by setting two sets of DIP switches which 
are mounted on the main circuit board inside the terminal case. 
The DIP switches are located on the top right hand corner of the 
circuit board in locations Sl and S2 (Sl is on top). DIP switch 
Sl controls the "receive" line mode, while S2 controls the 
"transmit" line. The following tables specify the switch con­
figurations for the three modes of operation. 

DIP Switch Sl (Receive) 

Switch Settings (l-ON,O-OFF,X-Don't Care) 

1 2 3 4 5 6 7 8 
RS-232 0 0 0 0 0 0 1 X 
20ma Passive 0 1 0 1 0 1 0 X 
20ma Active 1 0 1 0 1 1 0 X 

DIP Switch S2 (Transmit) 

Switch Settings (l-ON,O-OFF, X-Don't Care) 

RS-232 
20ma Passive 
20ma Active 

1 2 
o 0 
o 1 
1 0 

3 4 
o 0 
o 1 
1 0 

5 
o 
o 
1 

678 
1 X X 
o X X 
o X X 

The communication interface connector on terminals equipped 
with the 20ma current loop option is the standard 2S pin male 
connector. The current loop signals are on the following pins: 

Terminal Transmit + 
Terminal Transmit -
Terminal Receive + 
Terminal Receive 

Pin 18 
Pin 25 
Pin 10 
Pin 11 
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SPLIT SPEED OPTION ON CONCEPT TERMINALS 

The split speed option on the CONCEPT terminal allows for 
the independent settings of Baud rates on the transmit and 
receive lines of the primary communication interface. The 
default values for the Baud rates are read from the DIP 
switches on the back panel of the CONCEPT terminal upon 
power up or upon execution of the terminal RESET function. 
DIP switch #1 sets the default Baud rate for the "receive" 
line; DIP switch #2 sets the default Baud rate for the 
"transmit" line. The remaining default parameters on the 
DIP switches - parity, duplex setting and number of stop 
bits - are controllable only from DIP switch #1. 

In order to change the Baud rates following the reading of 
the DIP switches, a MULT-CODE (Me) sequence from the keyboard 
or an ESCAPE (ESC) sequence from the communication line must 
be performed. As an example, the "receive" Baud rate can be 
changed to 600 Baud by executing the following sequence from 
the keyboard - MC 0 &. The FUNCTION ROUTE command must be 
used to change the Baud rate on the "transmit" line. As an 
example, the "transmit" Baud rate can be changed to 3600 Baud 
by executing the following sequence from the keyboard - MC 
Q .. ESC 0 + two Note that programmer mode is required for 
execution of the Baud rate change function. 
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