


Congratulations! 
You have chosen Hewlett-Packard's new 
2648A Graphics Terminal, another tech
nological advance in reliable terminals. 
The terminal's flexibility, extensive fea
tures, and ease of operation can save 
you valuable time and computer resources 
in a wide range of applications. 

This user's manual has been prepared to 
acquaint you with your terminal and to 
serve as an aid to achieving its optimum -
use. This manual tells you how to install 
and use the terminal. It should answer any 
questions you have about the actual use 
of the terminal. This manual also provides 
condensed reference information allowing 
you to use the terminal on-line (connected 
to a computer) . 

Detailed programming and accessory in
stallation information is contained in the 
HP 2648A Reference Manual, 02648-
90002. The HP 2648A Service Manual, 
02648-90003 (ordered separately) pro
vides information regarding troubleshoot
ing, repair, and theory of operation . 
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How to Use This Manual 

This manual is written as an introduction to 
the terminal. It describes most of the ter
minal's features so that you can become 
familiar with its capabilities without worry
ing about all of the functional details. It 
mainly describes how to operate the ter
minal from the keyboard , leaving the de
tailed information and the description of 
program-driven features to the Reference 
Manual. 

If you are already familiar with the HP 2640 
series terminals , you need not read the 
entire manual. You can use the index at 
the back of the manual to locate answers 
to specific questions you may have. 

This manual is made up of the following 
sections and appendix. 

Section - Introducing the HP 
2648A. This section provides a general 
description of the terminal and briefly de
scribes its capabilities . 

Section II - Preparing Your Terminal For 
Use . This section explains how to identify 
terminal options and accessories. In addi
tion it gives instructions for preparing your 
terminal for use. 

Section Ill - The Keyboard. This section 
gives the location and describes the func
tion of each of the major key groups. 

Section IV - Using Your Terminal in Alpha
numeric Mode. This section gives step
by-step examples of using the terminal in 
typical non-graphics operations. These 
operations can be performed without the 
need of peripheral devices (cartridge 
tapes or printer) or a computer system. 

Section V - Using Your Terminal in Auto
plot Mode. This section describes how 
the terminal can automatically plot data 
that is entered into the display from the 
keyboard , from cartridge tape, or from a 
computer system. 

Section VI - Using Your Terminal in 
Graphics Mode. This section describes 
how to use the various graphics features 
of the terminal, such as: rubber band line, 
graphics text , selective erase, zoom and 
pan, etc. 

Section VII - Using Your Terminal in Com
patibility Mode. This section describes 
how to use the terminal with industry 
compatible graphics software. 

Section VIII - Using Your Terminal With 
Other Devices . This section provides 
step-by-step examples of how to use the 
terminal with optional cartridge tape units 
or a printer. 

Section IX - Using Your Terminal With A 
Computer. This section explains how to 
setup and use the terminal with a com
puter system. 

Section X - User Definable Function 
Keys. This section explains how to use 
the terminal 's 8 special function keys and 
a soft RETURN key. 

Section XI - Maintaining Your Termi
nal. This section gives instructions for 
cleaning the terminal and the optional car
tridge tape units. 

Section XII - In Case Of Difficulty. This 
section explains what to do if the terminal 
does not work properly. Included is a sim
ple test that can be made to verify proper 
terminal operation . 

Appendix. The appendix contains con
densed programming information for all of 
the terminal's features. 

Index. An index is provided for quick ac
cess to all information contained in the 
manual. 
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Terms Used In This Manual 

A brief glossary of terms that you should know is given in the 
following table. Being familiar with these terms will help you 
to better understand the material presented in this manual. 

ALPHANUMERIC 
CURSOR 

ALPHANUMERIC 
MODE 

ALPHANUMERIC 
DISPLAY MEMORY 

ALPHANUMERIC 
VIDEO 

AUTOPLOT MODE 

BOT 

COMPATIBILITY 
MODE 

CURSOR POSITION 

DATA TRANSFER 
OPERATION 

vi 

The blinking underline on the display 
that tells you where the next character, 
or space, will occur: acts as a pointer. 

Operating the terminal as a teletype
compatible terminal displaying the basic 
Roman character set (independent of 
the graphics capability of the terminal). 

The storage area for the alphanumeric 
data which can be displayed as alpha
numeric video . 

The alphanumeric data stored in the 
alphanumeric display memory which is 
displayed on the screen. 

Using the terminal to automatically plot 
data (generate graphs) either offline 
(from tape) or from non-graphics soft
ware . 

" Beginning of Tape " - The point to 
which the cartridge tape is rewound . 

Operating the terminal with industry
compatible software to produce graphics. 

The point on the display where the 
alphanumeric cursor or graphics cursor 
is positioned. 

The process of transferring (or copying) 
data from one device to another. 

DEVICE 

DEVICE CONTROL 
OPERATION 

END OF DATA 

EOT 

FILE 

FILE MARK 

FORM FEED 

"FROM" DEVICE 

GRAPHICS 
CURSOR 

GRAPHICS MODE 

GRAPHICS 
DISPLAY MEMOli!Y 

The display, left or right tape unit, or 
optional printer. 

The process of rewinding tapes, finding 
files, marking files, skipping lines, moving 
printer paper, etc . 

The point on the cartridge tape where 
you last recorded data. 

"End Of Tape" - The point on the car
tridge tape beyond which data cannot 
be recorded . 

Usually consists of more than one record 
or line; may be thought of as a page in 
a book. 

A special record that you record on 
the cartridge tape to separate files. 

Moves the printer paper to the top of 
the next page. 

The device that supplies the data in a 
data transfer . Also defined as the 
"source" device. 

The flickering crosshair on the display 
that tells you where the end point of a 
vector would be, if drawn manually 
or where the next character will appear 
if in graphics text mode . 
Operating the terminal to draw vectors 
and/or write graphics text. 

The storage area for the graphics data 
which can be displayed as graphics 
video. 



GRAPHICS VIDEO 

HP-IB 

LINE 

LOAD POINT 

LOCAL MODE 

PAGE 

PANNING 

PEN POSITION 

RASTER SCAN 

RECORD 

REFRESH RATE 

The graphics data stored in the graphics 
display memory which is displayed on 
the screen. 

The interface bus that connects printers , 
plotters , etc ., to the terminal. 

A row of characters ; may be thought 
of as a line of text in a book. 

The point on the cartridge tape where 
you can start recording data. 

Operating the terminal without the aid of 
a computer system (that is , "off-line") . 

24 lines. (The amount of data that can be 
displayed on the screen at one time .) 

The process of continually bringing into 
view the parts of a picture that exceed 
the available display space. It is similar 
to watching the scenery pass while look
ing through the window of a moving 
vehicle. 

The starting point of a vector on the 
display. 

The process of tracing out a picture on a 
display as a series of intensified points 
along horizontal lines. 

A line of data. Records may be from 1 to 
256 characters long . 

The rate at which the display phosphor 
is re-excited in a CRT. This rate is nor
mally set at a level that eliminates flicker. 

REMOTE MODE 

RESOLUTION 

SCALING 

SELECTIVE ERASE 

"TO" DEVICE 

VECTOR 

VECTOR 
GENERATOR 

Operating the terminal with the aid of a 
computer system (that is, " on-line " ). 

The number of addressable or viewable 
dots on the horizontal and vertical axis 
of a graphics display. 

The method of applying constants to the 
X- and Y-coordinates to enlarge or con
tract the picture along the axis specified 
by the magnitude of the constants . 

The ability to remove parts of a pic
ture without interfering with the re
maining portion or having to erase and 
redraw the complete picture with the 
new changes . 

The device that receives the alphanu
meric data in an alphanumeric data 
transfer, also defined as the "destina
tion" device. 

A quantity that has magnitude and direc
tion. In graphics it is a line segment 
whose length represents the magnitude 
and orientation represents direction . 

A device that computes individual points 
(in the case of a digital generator) or 
individual end points (in the case of an 
analog generator) then passes the com
puted points to the deflection circuitry 
for presentation . 
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Introducing 1 
the 2648A __ 

The HP 2648A has many special features 
that make it both powerful and easy to 
use. Among these features are: 

• Independent Graphics and Alpha-
numeric Memories 

• Bright Display with Selective Erase 

• Vector Generation 

• Hardware Zoom and Pan 

• Alphanumeric Text Composition 
within Graphics Memory 

• Industry Code Compatibility 

• Automatic Plotting 

• Full Editing Capability/User 
Definable Keys 

• Choice of Communications 
Capabilities 

• Dual Mini Cartridge Mass Storage 
(Optional) 

• Self-Test 

1-1 
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08000 

00 3 

0 Independent Graphics and 
Alphanumeric Memories 
The graphics memory, consisting of 
32K bytes of RAM, stores a 360 by 
720 dot pattern for the graphics im
age. The alphanumeric memory, con
sist ing of SK bytes of RAM (expanda
ble to 12K bytes) , stores the al 
phanumeric display . 
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00 

0 Bright Display with 
Selective Erase 
This raster scan display provides a 
1,920 character capacity in 24 lines of 
up to 80 characters. The characters 
are formed by a 7x9 dot matri x. The 
bright display makes the characters 
and vectors easy to read in high am
bient light. Selected portions of a pic
ture can be modified without requiring 
a complete erase and redraw of the 
entire display. 

E) Vector Generation 
The graphics vectors are generated 
automat ica lly by the term inal 's 
hardware. 

O Hardware Zoom and Pan 
The zoom and cursor control keys on 
the keyboard allow selected portions 
of the g raphics display to be ex
panded up to 16 times. The complete 
display can be panned without re
d rawing the graphics display memory. 

0 Alphanumeric Text 
Composition Within 
Graphics Memory 
Both the alphanumeric and graphics 
memories allow characters to be en
tered on the screen . In graphics 
mode, the characters may be either 
normal upright or italics . Also, the 
characters may be expanded to 8 dif
ferent sizes and may be displayed in 
any one of four directions. 

0 Industry Code 
Compatibility 
The 2648A may be configured to be 
compatible with some exist ing 
graphics software . By physicall y set
ting a strap or by sending an escape 
sequence to the terminal, it may be 
possible to produce graphics input/ 
output while under control of existing 
software . 



O Automatic Plotting 
Your tabular data (entered either on 
the display, read from cartridge tape, 
or output from a computer system) 
can be plotted automatically without 
the aid of a plotting program. This 
feature does not require that you have 
a programming background to plot 
the data. Simply fill in a form resident 
in the 2648A, then press a key - the 
data is plotted on the display automat
ically. 

O Full Editing Capability/ 
User Definable Keys 
Editing and computer time require
ments can be significatly reduced by 
such features as: 

• 8 user defined soft keys which can 
be used to produce any string of 
up to 80 characters with a single 
keystroke or to select a predefined 
program routine . 

• Character insert and delete, line 
insert and delete , display clear. 

• Roll up, roll down, next page , pre
vious page 

• Cursor sensing , addressability , 
tabulation , margin setting, and 
positioning . 

O Choice of Communica
tions Capability 
You can operate character-by
character as a completely interactive 
terminal or on a block of data at a 
time . Information can be composed 
and edited locally, allowing you to ver
ify and correct data before transmis
sion to the computer. 

The terminal operates at up to 9600 
baud and offers asynchronous point
to-point data communications using 
an RS232C interface . Optional 
capabilities include asynchronous 
and synchronous polling for mul
tipoint communications (allows multi
ple terminals to share communica
tions resources), current loop, split 
input/output speed , and custom baud 
rates. 

Connection to a computer can be di
rect or through a modem. In addition 
the terminal can be connected di
rectly to a variety of printers to pro
vide hard copy. 

The 1111 key on the keyboard can be 
programmed to provide additional 
communication codes. 

Introducing the 2648A 

O Dual Mini Cartridge Mass 
Storage 
Two optional tape drives which use 
the Mini Cartridge provide local data 
storage . This gives the terminal many 
powerful stand-alone capabilities . 
The shirt-pocket sized cartridges can 
hold up to 110,000 ·characters each 
(many hours worth of typing) . In addi
tion , up to over 6,000 characters can 
be stored in the display memory. 

CD Self-Test 
The terminal has been engineered for 
high reliability , ease of testing, and 
when needed , rapid repair. By using 
the lllDI key you get a Go/No-Go in
dication of the terminal 's operating 
condition. 

1-3/1-4 





Preparing your Terminal for Use _______ _ 2 
How To Identify Options and 
Accessories 

Your terminal is delivered with the options 
and accessories that you requested . The 
options and accessories installed are 
specified on the Identification Labels 
found under the rear access cover . When 
you receive the terminal make sure that 
all of the items that were ordered are 
present. A list of options and accessories 
is given in the Reference Manual. 

005 

When communicating with Hewlett
Packard regarding your terminal , use the 
Model, Serial, and Option numbers to in
sure quick identification by HP. Hewlett
Packard Sales and Service Offices are 
listed on page 1 0-14. 

NOTE 

If your terminal is already installed , 
you can proceed to "Turning Your 
Terminal On and Off". 

1 

Preparing the Terminal for 
Use 

The terminal is designed to operate in a 
wide range of environments . It is self
contained with easy access to all operator 
controls so that normal installation does 
not require opening the unit. 

NOTE 

If you must open the unit for option 
or accessory instal lation , please 
refer to the HP 2648A Reference 
Manual, 02648-90002. 

Simply complete the following steps for 
proper installation : 

Step 1. Place the terminal on any conve
nient surface, except plush or spongy sur
faces that might restrict air flow through 
the bottom vents ; do not use typewriter 
pads, for example. 

004 
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Step 2. Raise the unit's hinged rear ac
cess cover (two rotating latches hold it in 
place) and connect the keyboard cable 
hood connector to the printed circuit card . 
The printed circuit card has been notched 
to match the cable connector. 

NOTE 

Card connectors have been notch
keyed to prevent erroneous connec
tion . Minimal pressure is needed to 
make the connection . 

Step 3. This step is only required when 
the terminal is to be used with a computer. 
Refer to the Reference Manual for addi
tional information when installing multiple 
terminal networks. 

Connect the proper interface cable hood 
connector to the communication interface. 
The card connector has been notched to 
match the hood connector. Connect the 
other end of the interface cable to your 
modem or computer. 

Step 4. This step is required only when 
the terminal is connected to a printer by 
the Hewlett-Packard Interface Bus (HP
IB). Refer to the Reference Manual tor con
figuring and installing the terminal in this 
type of network. 

Connect the HP-IB Interface Adapter, part 
no. 02640-60215, to the interface card at 
the rear of the terminal. The card connec
tor has been notched to match the adap
ter . Connect the HP-IB cable to the adap
ter. Connect the other end of the HP-IB 
cable to the HP-IB connector on the 
peripheral device. 

Step 5. Put the power switch in the OFF 
position . Connect the power cord to the 
terminal power connector. 

Step 6. MAKE SURE THAT YOUR VOL
TAGE MATCHES THE TERMINAL'S RE
QUIREMENTS (either 115V or 230V, see 
the rear panel label). Plug the 3-prong 
power connector into your power outlet. 

NOTE 

For safety reasons a 3-prong 
grounded power outlet must always 
be used. 



Turning the Terminal On and 
Off 

ON 

Step 1. When the terminal has been 
properly installed, set the mm key to the 
up position (i.e. set for off-line operation). 

Step 2. Set the Power Switch, located at 
the back of the terminal, to ON . After 15 
seconds the terminal will be ready. The 
display and graphics/alphanumeric 
memories will be clear , the message 
TERMINAL READY will be displayed, the 
alphanumeric cursor will be blinking, all 
programmable functions will be OFF, the 
terminal will be in ASCII mode, and the left 
and right tape units (if installed) will be 
selected as the respective source and 
destination devices for data transfer 
operations. 

Step 3 . (Ootional) You should also 
press the RI key. If the terminal beeps 
and displays a test pattern similar to that 
shown on page 12-3, the terminal is work
ing properly and is ready to use. 

If the cursor or TERMINAL READY mes
sage does not appear or the IHll function 
does not work properly, set the Power 
Switch to OFF and perform the steps in 
"Preparing the Terminal for Use" on pages 
2-1 and 2-2 again. Pay particular attention 
that the printed circuit cards are properly 
seated into their connectors. If the self 

REMOTE (UP) 
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test still does not give the correct results, 
do not attempt to use the terminal until the 
malfunction has been corrected by a 
qualified service representative. 

OFF 

The terminal is turned OFF by setting the 
Power Switch at the back of the terminal to 
OFF. 

Exercise 1 

Display data on the screen and edit it. Sit 
down in front of the keyboard and type 
your name. Notice that the alphanumeric 
cursor moves across the screen as you 
type. This tells you where the next charac
ter will appear when you press the next 
key. 

Alexander Hamilton 

Preparing your Terminal for Use 

POWER SWITCH 

NOTE 

A list of display screen messages, 
along with their meaning and recov
ery procedure, is given on pages 
12-6 thru 12-1 3. You may see one or 
more of these messages displayed 
while performing the demonstration. 

Exercise 2 

J 

Draw a box around the text entered in 
exercise 1. 

Step 1. Press the 1111 key, and move the 
graphics cursor (using the a a a 
a keys on the graphics key pad) to the 
top-left portion of the text area. 

YOUR NAME 
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Step 2. Hold the Ill key down and 
press the a key. (This effectively moves 
the " pen" to present position of the cursor. 

Step 3 . Press and hold down the Ill 
key, then press the - key. Move the 
cursor to the top-right portion of the text 
area. 

YOUR NAME 

Step 4. Press Ill ail keys to draw a 
line from the previous point. 

Step 5. Move the graphics cursor to the 
bottom-right portion of the text area, then 
press Ill ail keys . 

YOUR NAME 

Step 6. Move the cursor to the bottom-left 
of the text area, then press Ill ail 
keys . 

YOUR NAME 

Step 7. Move the cursor to the top-left 
portion of the text area (the starting point), 
then press Ill ail keys to complete 
the box. You may move the cursor away 
from the text area, then press Ill a 
keys to move the " rubber band line" start
ing point , or press Ill - to turnoff 
" rubber band line". 

+ YOUR NAME 
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Step 8. By pressing the Ill and l!I keys, 
you can see how the alphanumeric dis
play memory is independent of the 
graphics display memory. (You may need 
to insert blank lines above your name on 
the display to provide room for the roll-up 
and roll-down functions to operate . To ac
complish this, press m to "home" the al
phanumeric cursor, then press Elll a few 
times. Your name will move down on the 
display as you press Elll . The roll-up 
and roll-down functions should now oper
ate. 

Changing a Character. To change a 
character displayed on the screen in the 
alphanumeric memory, position the cursor 
under the character to be changed (using 
m , B , • , B keys in the Display 
Control group), then press the desired 
character key. 

Further Editing. Editing text is further 
simplified by using the Elll . Ell . Elm , 
El:iil keys . Explanations of these keys are 
given on page 3-5. 

What To Do In Case of 
Difficulty 

If the key or function you try does not work 
or an error message appears on the 
screen, refer to Section XI I, " In Case of 
Difficulty" . This section provides instruc
tions for recovering from errors , testing the 
terminal, and getting help if the terminal 
requires services. 



The Keyboard ___ 3 
Before learning to control devices and 
transfer data, you should become familiar 
with the keyboard . Figure 1, inside the 
manual front cover, shows the keyboard 
layout. The keyboard consists of the fol
lowing functional groups: 

• Character Set Group. This group of 
keys is similar to a standard typewriter 
keyboard . It is used for entering data 
into the terminal. 

• Graphics Control Group. This group of 
keys controls the graphics cursor and 
additional graphics features . 

• Display Control Group. The display 
group keys control the alphanumeric 
cursor position and the portion of dis
play memory shown on the screen . 

• Edit Group. Text can be easily 
changed using the insert and delete 
functions of the edit group. 

• Terminal Control Group. This group is 
used to initialize the terminal, set an 
operating mode, or test the terminal. 

• Device Control and Special Function 
Group. This group of keys controls the 
various input/output devices , data 
transfer operations, and other special 
functions that can be performed with 
the terminal. 

• Communications Group. This set of 
switches is used to select communica
tion parameters when the terminal is 
used with a computer. 

The remainder of this section briefly de
scribes each of the keyboard groups. De
tailed descriptions of each of the keys are 
given later in the manual. You can use the 
index at the back of the manual to locate 
information on specific keys. 

3-1 
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Character Set Group 

The alphabetic, numeric , and symbol keys 
are all located in the character set group. 
This is the largest group of keys on the 
keyboard . The basic character set is 
made up of 128 characters. This includes 
upper and lower case alphabetic charac
ters, punctuation, and some commercial 
symbols. In addition , several non
displaying characters are also available . 
The non-displaying characters are used 
primarily for special applications. Refer to 
the Reference Manual for additional infor
mation on non-displaying characters. 

3-2 

The standard or base character set is in
dicated on the keys . The 1:11 key selects 
upper case or shifted characters and 
selects the graphics functions indicated 
on the front of the keycaps in the Graphics 
Control Group. The ~ , - , and II 
keys are used in the same manner as on a 
typewriter. The - key can be pro
grammed locally to produce additional 
functions when operating with various 
computer systems (refer to Section IX). 

Exercise 3 

Try typing a few lines of text to get used to 
the keyboard. Remember this part of the 
terminal works very much like a typewriter. 
Note that by using the ~ key you can 
overwrite and change characters. 

The II and • keys are used to provide 
additional character codes and to gener
ate special control codes for various ter
minal operations. The use of the II and 
• keys are explained below. 

II Key Operations 

The II key is also used to extend the 
operating functions of the terminal. Unlike 
the • key, the II key is pressed first , 
then released, before pressing any other 
keys . Some functions require only that one 
key be pressed following the II key to 
perform the function ; while other functions 
require a sequence of character keys be 
pressed following the II key . These 
sequences must a/ways be terminated 
with an uppercase character, rather than a 
lowercase character, to tell the terminal 
that the sequence has ended. All the es
cape code functions are listed in the Pro
grammer's Reference Table in Appendix 
A. 

• Key Operations 

The • key can be used with the keys 
shown in the table below to extend the 
operating functions of the terminal. Be 
sure to hold down the • key while pres
sing the other key. The • key can be 
used also with @, A through Z , [ , \ , J , " 
and _ to perform additional functions (re
fer to table A-1 , page A-10) . 



KEYS PRESSED 

Ill II or fi!il 
Ill 119 
Ill fiB 
Ill ID 

Ill • 
Ill • 
Ill • 
Ill Bl ... . or .. 

Ill IJil:\lll -..... 
Ill .. 
Ill ID 
Ill .. 
Ill .. 
Ill .. 
Ill .. 
Ill .. 
Ill .. 
Ill 1111 
Ill .. 

FUNCTION PERFORMED 

Back tabs to previous tab position. 

Clears all previously set tabs. 

Clears lines from cursor position to end of line. 

Presents special function key assignments on the 
display . 

Cursor home down. Places cursor in next available 
line of display memory . 

Sets left margin . 

Sets right margin. 

Conditions cartridge tape. 

Monitor mode. Displays all codes on data comm lines. 

Reads cartridge tape beyond end-of-data mark . 

Character wraparound mode. Characters inserted at 
cursor position will wraparound to next line after the 
line containing the cursor is filled. 

Delete character with wraparound from next line . 

Turns on display enhancement. 

Starts an unprotected field . 

End s an unprotected field . 

Turns on Forms Mode . 

Turns off Forms Mode . 

Starts a Transmit Only field. 

Displays graphics cursor coordinates . 

When in Block Mode sends data to the computer 
from cartridge tape. 

The Keyboard 
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Graphics Control Group 

The Graphics Control Group controls the 
graphics display. Each key has two func
tions . Pressing a key alone executes the 
command labeled on top of the key. Pres
sing both the m key and one of the keys 
executes the command labeled on the 
front of the key . Functions that perma
nently alter the display , such as clear , 
have been made "shifted" to make their 
inadvertent use less likely. 

If the termi nal is in Display Funct ions 
Mode. an equivalent escapG sequence 
will be generated in the alphanumeric dis
play memory when you press one of the 

graphics control keys . The DRAW and 
MOVE functions will be executed on the 
graphics display. This function is useful 
for recording the graphics keystrokes that 
you used to generate the graphics display. 
(You should also use Edit Mode to ensure 
that you do not lose any of the keystrokes 
after the alphanumeric memory is full .) 
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Similarly, if keyboard strap A is out, the 
escape sequence will be transmitted to 
the host computer, but will not be exe
cuted unless "echoed ". (For more infor
mation on terminal strapping, refer to the 
Reference Manual) 

The only graphics keys that " repeat" if 
held down for more than 0.5 seconds are 
those controlling zoom (II and Hi ) and 
the graphics cursor keys (1:1 a a 
D l 

Unshifted Functions (Top Labels) 

Ill - Turns on the automatic plotting 
capability. If plotting from the dis
play, autoplot will turn itself off when 
the last point is plotted. Otherwise, 
either the ml key or a character key 
must be pressed to terminate auto
plot. (See Section V.) 

· 11!11 (Graphics Cursor) - Toggles the 
graphics cursor on and off . (See 
Section VI.) 

D 1:1 D a (Graphics Cursor Keys) 
- Move the graphics cursor . Two 
keys can be pressed simultane
ously for diagonal motion. (See 
Section VI.) 

1111 - Speeds up the movement of the 
graphics cursor if pressed in con
junction with the cursor keys . The 
rate returns to normal when re
leased. (See Section VI.) 

1111 - Toggles zoom mode. The area 
about the graphics cursor is mag
nified by the amount set by the Ill / 
Hi keys. Moving the graphics cur
sor changes the zoomed area (pan
ning) . (See Section VI.) 

Ill - Increments the zoom magnification . 
(See Section VI.) 

Hi - Decrements the zoom magnifica
tion. (See Section VI.) 

ml - Turns autoplot and graphics text 
mode off. (See Sections V and VI.) 

Shifted Functions (Front Labels - m 
Key Held Down) 

M - Draws the axes , tic marks, and 
labels specified in the autoplot 
menu. (See Section V.) 

Bl (Autoplot Menu) - Toggles the 
autoplot parameter menu on and 
off. (See Section V.) 



Jilll (Rubberband Line) - Toggles the 
rubberband line on and off. This 
mode connects the current pen pos
ition with the graphics cursor. (See 
Section VI.) 

- (Graphics Display) - Toggles the 
graphics display on and off. When 
off it inhibits the graphics image 
without erasing it. (See Section VI.) 

aa (Alphanumeric Display) - Toggles 
the alphanumeric display on and off . 
·(See Section VI.) 

a - Erases the graphics image mem
ory. (See Section VI.) 

a - Draws a vector from the current 
pen position to the graphics cursor. 
The current graphics cursor position 
becomes the new pen position . The 
graphics cursor must be on. (See 
Section VI.) 

- - Moves the pen to the graphics 
cursor without drawing a vector. The 
graphics cursor must be on. (See 
Section VI.) 

- - Selects the graphics image mem
ory as the destination for all text . 
Characters entering from the 
keyboard, datacom, or tape are 
drawn as vectors in the graphics 
memory, using the current size and 
angle as specified by the a and 
& keys. The drawing mode over
writes to allow for backspacing and 
typing of new characters. The 
graphics cursor indicates the posi
tion of the next character. Moving 
the graphics cursor with the graph
ics cursor control keys (D . a . 
II , D ) resets the start-of-line 
point. The alphanumeric cursor keys 
are used to easily locate the text 
character positions for editing. The 
Gii key terminates this mode. (See 
Section VI.) 

a (Text Size)- Increases the character 
size from 1 to Bx. The smallest char
acter is a 5 by 7 matrix in a 7 by 10 
cell. Increasing the size makes the 
dots bigger; the character is still 
drawn as a 5 by 7 matrix. (See Sec
tion VI.) 

& (Text Angle) - Sets the character 
orientation (multiples of 90 degrees) 
and turns slant on or off. (See Sec
tion VI.) 

The Keyboard 
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Exercise 4 

Enter Graphics Text onto the screen . 

Step 1. Move the graphics cursor to a 
convenient place on the screen. (If the 
cursor is not displayed, press 1111 .) 

Step 2. Press m - Enter some 
data from the keyboard. Note that the fill . 
llll!ll , liil , and space bar operate in the 
same manner as alphanumeric mode. 

The drawing mode can be set to overwrite 
existing characters or to replace existing 
characters. (See Reference Manual.) 
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Display Control Group 

The Display Control Group controls the 
display of the alphanumeric memory. The 
screen can show 24 lines of up to 80 char
acters each. This is called a " page". The 
terminal can hold multiple pages depend
ing on the number and type of characters 
used in each line, and the amount of mem
ory instal led in your terminal. The 12 keys 
at the right of the keyboard are used to 
control the alphanumeric data shown on 
the screen. This group includes the Iii 
and 119 keys which have the same func
tion as on a typewriter. 

The display control group keys allow you 
to control the position of the alphanumeric 
cursor on the screen . They also allow you 
to " page" or scroll through the terminal 's 
alphanumeric display memory in order to 
display characters that have rolled off 
the screen . 
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The terminal can store more characters 
than can be displayed on the screen . De
pending on what memory options are in
stalled in your terminal, you can store over 
6 thousand characters. This is enough to 
completely fill three screens. The screen is 
used to look at one block or " page" of 
these characters at a time. Each page is 
made up of 24 lines of data. 

SCREEN 

When the screen has been filled (24 lines 
of data have been entered), the top line -~ 
rolls off the screen. As you type each new 
line the display will roll up to make room 
for the new line . This continues until the al- -011 
phanumeric memory is filled . At this point 
if you enter another line, one or more lines 
in memory will be lost to make room for the 
new line . Memory lock and edit mode op
erations (described later) will prevent lines 
of information from being lost. 

The Ill and !I! keys allow you to move 
the screen (like a window) through mem
ory, one line at a time . 

The Ill and ll)keys allow you to move 
the display 24 lines (a whole screen) for
ward or backward in alphanumeric dis
play memory. When you press these keys 
the information presently displayed is re
placed with the next (or previous) 24 lines 
of memory . 



Moving the Alphanumeric Cursor 

You can move the alphanumeric cursor to 
any location on the screen with the D , 
Ill , II , and B keys. Each key stroke 
causes the cursor to step one position in 
the direction of the arrow on the key. 

The a key " homes" the cursor to the left 
margin of the first line of alphanumeric 
display memory and displays the first 
page of memory . Holding the 1111 key 
down while pressing the a key will cause 
the cursor to be moved just beyond the 
end of memory data. This allows you to 
quickly move to the end of your data so 
that you can append additional lines . 

Clearing the Display 

The l&J key clears all of the alphanumeric 
display memory from the present position 
of the cursor to the end of memory. To 
clear all of memory, simply use the a key 
to return the cursor to the beginning of 
memory before using the l&J key . 

You can clear the portion of a line to the 
right of the cursor by holding the 1111 key 
down and pressing l&J 

The operation of the l&J key varies slightly 
when the terminal is in format mode (refer 
to the Reference Manual) . 

012 

013 
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Edit Group 

The edit group (upper right portion of the 
keyboard) contains four keys that allow 
you to edit alphanumeric text or data on 
the screen. Note that some of the edit 
functions are disabled when the terminal 
is used in format mode. (Format mode is 
described later in the manual.) (These 
keys do not control graphics text or data.) 

INSERT LINE 

The Ell key causes the line containing 
the alphanumeric cursor and the remain
ing lines below to be rolled down leaving a 
blank line. The cursor is moved to the left 
margin of the blank line. This key is dis
abled when the terminal is in format mode. 
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DELETE LINE 

The 1111 key causes the line containing 
the alphanumeric cursor to be deleted. 
The line is deleted and the remaining lines 
below the cursor are rolled up to take its 
place. The cursor is moved to the left mar
gin. This key is disabled when the terminal 
is in format mode. 

INSERT CHARACTER 

Normal. The Ell key allows you to insert 
characters into a line without overwriting 
existing characters . When you press the 
EB key the indicator above the key 
lights . This indicates that you are in the 
insert character mode. When you want to 
return to the normal (overwrite) mode of 
character entry, press the key again . The 
light will go out, indicating that you have 
returned to normal operation. 

When you are in the normal insert charac
ter mode, any characters that you type are 
inserted into the current line wherever the 
alphanumeric cursor is positioned . The 
remaining characters in the line are shifted 
to the right one column for each character 
entered. Characters shifted past the right 
margin are lost. 

Wraparound. Using D Ell will cause 
the Insert Character indicator to blink and 
will result in characters shifted past the 
right margin to be inserted at the left mar
gin of the following line . If the next line is 
full , a new line will be inserted after the 
current line . To return to normal operation 
press Ell again . 

NOTE 

The Ell key may be used in con
junction with the - and keys 
to perform additional functions . 
Refer to section 8. J 

DELETE CHARACTER 

Normal. The 11!1 key deletes the charac
ter at the alphanumeric cursor position . 
The remaining characters in the line to the 
right of the cursor (up to the right margin) 
are shifted left one column for each char
acter deleted. 

Wraparound. Using D 11!1 will cause 
the character at the left margin of the next 
line to be moved to the right margin posi
tion of the current line. 
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Terminal Control Group 

The terminal control group keys are lo
cated in the upper left of the keyboard. 
These keys are used to select modes of 
operation , test the terminal , and to control 
such functions as capital character lock 
and automatic line feed. 

• TRANSMIT 

ENTER BREAK 

RESET TERMINAL 

Pressing the llPi\!li!il key once results in a 
" soft reset" which unlocks the keyboard , 
stops device and communication opera
tions and clears some control settings. 
Pressing the key twice in rapid succession 
(within 0.5 second) causes the terminal to 
be set to the initial power-on state dis
play and memory clear, cursor home, and 
programmable functions off. This key 
should not be used unless necessary 
(refer to Section XI I, In Case of Difficulty). 

TEST/TAPE TEST 

The Bl key performs a diagnostic test of 
the terminal . If a failure is detected, an 
error message may be displayed . If no 
error is found, a standard test pattern is 
displayed . Section XII contains additional 
information on this key. 
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DISPLAV FUNCTIONS 

When the El key is depressed (indi
cator on), alphanumeric control functions 
typed at the keyboard or received from the 
computer are not executed . You can list 
programs or data which have escape or 
control codes in them without the terminal 
responding to the codes. Escape se
quences and control codes are also dis
played. The Self-Test pattern (page 12-4) 
shows these characters. 

The graphics DRAW and MOVE functions 
will be executed and displayed . 

Exercise 5: Draw a box using the 
graphics keys while Display Functions 
Mode is on . 

Step 1. Press llPi\!li!il twice rapidly (within 
0.5 second) to initialize the terminal. 

Step 2. Press a , E . 

Step 3. Press M . The graphics cursor 
will appear in the lower left-hand corner of 
the display. 

Step 4. Move the graphics cursor to a 
more convenient position near the center 
of the display (using the a a a a 
keys). 
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Step 5. Turn on Display Functions Mode 
by pressing ea ' 
Step 6. Press m 8il (pen down) to 
start the first corner of the box. Move the 
cursor to another corner of the box, then 
press m a . and so on. As you com
plete each side of the box with the m 
a command, the equivalent escape 
sequence is shown in alphanumeric dis
play memory. 

Step 7. Be sure to turn off lfiile when you 
have completed the exercise. 

09 2 
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't•pa213,213Z 
't•pa213,213,382,213Z 
't•pa382,213,382,109Z 
't•pa382,109,213,109Z 
't•pa213,109,213,213Z 

+-~ 

Example: 

Executing the escape sequences to move 
the alphanumeric cursor to the Home posi
tion , clear the display, turn on Memory 
Lock and type " Hellol " in Inverse Video. 
The sequence would appear on the dis
play as : 

•us••·u 
With DISPLAY FUNCTIONS on , the same 
sequence would be displayed as 

"t:H"t:J"t:l "t:&dBHELLD ! 

REMOTE 

The terminal can be set for Remote (on
line) operation by putting the llml key in 
the down position . This puts the terminal in 
communication with a computer and 
changes the way some of the terminal's 
modes operate . 

BLOCK MODE 

The Dll key can be used to switch the 
terminal to Block Mode. When the terminal 
is in Block Mode, typed data is displayed 
but not sent to the computer until re
quested by the computer or until after the 
m key has been pressed and the com
puter has responded (remote key must 
be down) . Otherwise, the terminal is in 
Character Mode and data is transmitted 
as typed . (See Block Mode, page 9-2 .) 

AUTO LF 

The lml key causes Line Feed each time 
the 1111 key is pressed , provided a "'ii" is 
defined as part of the sequence . (See 
Section X.) 

BREAK 

The 111 key can be used to interrupt the 
operation of the terminal 's data communi
cation function . Refer to the Reference 
Manual for additional information . 

TRANSMIT Indicator 

The TRANSMIT indicator will be on when a 
data link exists between the terminal and 
the computer. Refer to the Reference 
Manua l for additional information . 



ENTER 

When the terminal is set for Remote (on
line ), the 1:1111 key allows you to send 
blocks of data to a computer. The 1:1111 
key functions differently depending on the 
character, block, format mode, and 11!1111 
key settings . 

CAPS LOCK 

The Ea key locks all alphabetical keys to 
upper-case characters . The m 'D ' D ' 
a , and 8 keys are locked in unshifted 
mode . The remaining numeric/symbol 
keys operate normally. (The Ea key re
stricts the keyboard to the first 96 charac
ters of the ASCII character set.) 

MEMORY LOCK 

The l!lml key has two functions , overflow 
protect and display lock. Overflow protect 
prevents data from being lost when the 
terminal 's alphanumeric display memory 
is full. Display lock freezes data at the top 
of the screen . Entered data then rolls 
around the frozen data and into the termi
nal 's alphanumeric display memory. This 
allows you to retain headings or instruc
tions as you enter data. Refer to Section IV 
for a discussion of how to use MEMORY 
LOCK. 

• • 
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Device Control and Special 
Functions Group 

.. thru mlll Special Function Keys 

These eight keys perform multiple func
tions depending on whether the -

, or 1111 keys are also pressed. 

Each special function key can be made to 
generate one or more characters (up to 
80) whenever it is pressed. These charac
ter sequences can be defined to be for 
local use at the terminal , to be sent to a 
computer, or both. When the terminal is 
initialized (turned on or reset) these keys 
are assigned initial values (Ee p through Ee 
w). 

OE VICE ' L. TAPE R. TAPE PRINTER 

Ll :r: r.::J ,., 1 fa 

TO '. L. TAPE A.TAPE DISPL AY PRINTER 

The character value of these keys can be 
changed from the keyboard , a cartridge 
tape, or the computer . They can be 
loaded with instructions for the terminal to 
perform a variety of operations such as 
formatting output (page numbering , form 
feeding , etc.) or multikey editing opera
tions. A detailed description of how to as
sign character codes to these keys and 
some useful examples are given in Sec
tion X. 

Green and Gold Key 
(Device Control) Operations 

The - and keys are used together 
with the special function keys to select the 
various device operations (labeled in 
green and gold on the keyboard). Device 
control functions are discussed in detail in 
Section VI II. 
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Communications Group 

The communications group (upper left 
portion of keyboard) contains three 
switches for controlling the operation of 
the terminal when it is used with a com
puter. The setting of these switches de
pends on the particular data communica
tions option used. 

DUPLEX 

The DUPLEX switch selects whether or not 
the terminal should display characters as 
they are typed. In some cases the com
puter will "echo" the characters back to 
the terminal to indicate that it has received 
them correctly. When set to HALF, typed 
characters are displayed by the terminal 
and sent to the computer. Setting the 
switch to FULL prevents the characters 
from being displayed unless they are re
turned from the computer. This function is 
ignored when the terminal is in Block 
Mode. This switch is not present in some 
terminal configurations. 
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RANGE 

Some terminal configurations use a baud 
rate range switch to select one of two 
ranges on the BAUD RATE switch. 

PARITY 

This switch selects whether even, odd, or 
no parity is supplied with each character 
sent to the computer. Parity is also used to 
determine if each character has been cor
rectly received. If an error is detected a 

" • " may be displayed on the screen in 
place of the character. 

BAUD RATE 

The BAUD RATE switch selects the rate at 
which the terminal will send and receive 
data. The available rates are 110, 150, 
300, 1200, 2400, 4800, or 9600 baud . This 
corresponds to 10, 15, 30, 120, 240, 480, 
or 960 characters per second. Operation 
above 2400 baud may require fill char
acters (refer to Section IX). 

When set to the EXT position the terminal 
speed can be set by the computer or 
so·vie other external source. Some termi
nal config urations use a baud rate scale 
switch to select alternate ranges on the 
BAUD RATE switch. Other configurations 
ignore the baud rate switch entirely. 
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Alphanumeric Mode refers to operating 
the 2648A independent of the graphics 
capabilities . The Graphics Mode opera
tions are discussed in Section VI. 

The terminal can store over 6,000 charac
ters and can be used without tapes or 
printers and without being connected to a 
computer . The terminal can be used alone 
when first learning to use it or when pre
paring blocks of data for later transmission 
to a computer. When used with cartridge 
tapes (described in Section VIII), the ter
minal becomes a complete stand-alone 
tool for data preparation . 

We will use the terminal by itself to learn 
how to enter and correct data, use alter
nate character sets, and work with special 
forms . Once you have been introducted to 
the basic terminal , later sections will de
scribe how to use the terminal with car
tridge tapes, a printer, or a computer. 

NOTE 

The terminal uses a variety of mes
sages to inform you of terminal 
status. A list of messages and the 
corresponding action that should be 
taken is given in Section XII. 

Entering Data 

One of the most important uses of the ter
minal is data entry. Data is entered using 
the keyboard . (Data can also be entered 
from a tape. See the discussion on tapes 
later in this manual.) The data can then be 
sent to a computer, saved on a tape , or 
listed on a printer. 

Example: Enter the following name and 
date -

John Doe June 1976 

Correcting Data 

If you make an error or wish to change an 
entry you have made, you can use any of 
the alphanumeric cursor or edit keys dis
cussed earlier . For example , to add the 
middle initial T. to the entry in the previous 
example, move the cursor under the "D". 
Press the IB key and type "T." and a 
space . Press the IB key again to return 
to normal replace mode. (The indicator 
above the key should go out.) 

Wraparound Functions 

The IB and Ell keys can be used in 
wraparound mode. 

Insert Character With Wraparound 

You can insert characters with wrap
around by typing Im Ell This will cause 
the IB indicator to blink . While in this 
mode characters that overflow a line due 
to insertion are moved to the next line . 
Pressing IB returns the terminal to nor
mal operation . 
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Example: Type D Elm The indicator 
should blink. Type two or more lines of 
data. Move the cursor to the middle of the 
first line and type characters until the line 
is full. Add more characters and observe 
that they push characters from the end of 
the first line to the beginning of line two . If 
line two becomes full while the cursor is 
still in the first line, a blank line will be 
inserted between line one and two. The 
characters overflowing line one will then 
be entered on the new line. 

Delete Character With Wraparound 

When characters are deleted using D 
Elm , one character from the left margin of 
the next line is moved up to the right mar
gin of the line containing the cursor. If the 
next line is blank, no wraparound is per
formed. 
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Techniques of Data Entry 

In order to simplify data entry you can use 
tabs , margins , specially defined data 
fields , and data forms . 

Tabs 

Setting Tabs . To set a tab, move the cur
sor to the desired column and press Ill. 
Once a tab is set, the Ill key (located on 
the left of the keyboard) can be used to 
move the cursor to the next tab setting . 

Using Tabs . Once tab positions have 
been set you can tab using the Ill key in 
the same manner that you would on a 
typewriter. You can even tab backwards 
to the previous tab position by typing D 
Ill When you are at the first tab position 
in a line and you backtab , the cursor 
moves to the last tab position in the previ
ous line. Once the cursor has reached the 
first tab position in the first line of memory, 
no further backtabb ing movement is 
made. 

Clearing Tabs. You can clear individual 
tabs by moving the cursor to the tab posi
tion and pressing the 1151 key . All of the 
tabs can be cleared at once without hav
ing to position the cursor. Simply type D 

1151 

Margins 

You can set the left and right margins to 
make the entry of data easier. When the 
terminal is turned on or a full reset per
formed , the margins are set at columns 0 
and 79 . This gives a full 80 character line. 
You can define new margins as follows: 

Left Marg in - Move the cursor to the de
sired left margin setting. Type D m 
(hold the D key down while pressing 
. ). 

Right Margin - Move the cursor to the 
desired right margin setting . Type D 

• 
The terminal will beep when you are eight 
characters from the right margin . When 
the right margin is reached , the cursor will 
move to the left margin of the next line . 

The left margin cannot exceed the right 
margin. An invalid margin setting will not 
be accepted but will cause the terminal to 
beep. 

Example: Set the margins for a 30 column 
page centered on the screen . 

Move the cursor to column 25 and type 
D m . Move the cursor to column 54 
and type D a . Place the c ursor 
back at column 25 by pressing a and 
begin typing. 



column number5 
2 3 4 5 5 

5 5 0 0 0 

Thi5 i5 an example u5lng margl 
n5 to control data entry. 

Margins are cleared or changed by set
ting new margins (or a full reset) . 

Moving Text Blocks 

You can move blocks of text or data using 
lilB 

Example: In the following text , move the 
paragraphs into the proper order. 

Initial order: 

(Top of screen) 3. Thi5 i5 paragraph 
3. It 5hould be 
la5t inthegroup. 

2. Thi5 15 paragraph 
2. It 5hould be 
5econd. 

1. Thi5 i5 paragraph 
1. It 5hould be 
fir5t. 
(blank 1 i ne) 

Step 1. Press m , fl:l!B and type in the 
paragraphs as shown. Be sure to type 
am following the last line. 

Step 2. Position the cursor in the first line 
of paragraph 2. 

Step 3. Turn on lilB 

Step 4. Use the llJI key until the remain
ing paragraphs have rolled up under the 
cursor position and off the screen . 

Step 5. Turn off lilB 

Step 6. Press m. 
The display should appear as follows 

(Top of screen) 2. Thi5 i5 paragraph 
2. It 5hould be 
5econd. 

1. Thi5 i5 paragraph 
1.lt5houldbe 
fir5t. 

3. Thi5 i5 paragraph 
3. It 5hould be 
la5t inthegroup. 

Step 7. Now move paragraph 1 by posi
tioning the cursor in the first line of para
graph 1 and turn ing on lilB 

Step 8. Use the Ill key until the cursor is 
in the first line of paragraph 3. 

Step 9. Turn off lilBand press m The 
paragraphs should now be in orde r. 

Note that if the data is not on the first page 
of memory, the llJI key can be used in
stead of m to view the newly ordered 
text. 
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Display Features 

The term inal provides the following dis
play features : 

• Display Enhancements - Parts of the 
display can be half bright , underlined, 
blinking , or inverse video. 

• Alternate Character Sets - The 
keyboard can be used to select charac
ters from Math, Line Drawing , or other 
special character sets. 

• Protected Fields - Data cannot be 
changed by the user and will not be 
sent to the computer. 

• Unprotected Fields - Data can be en
tered and changed . Data will be sent to 
the computer . 

• Transmit Only Fields - Displayed 
data will be sent to the computer but 
cannot normally be changed . 

• Data Checking - Data can be 
checked to determine if it is numeric or 
alphabetic . 
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Forms can be created with these features 
to make data entry easier and reduce the 
chance of errors . The forms used are simi
lar to paper forms except that they are 
displayed on the terminal screen . Forms 
are made by defining " fields" of one or 
more characters. Each character can be 
given one or more of the display features. 
Once a form is created , it can be stored in 
the computer (or on the optional tape car
tridges) and displayed as needed. 

The remainder of this section discusses 
briefly how forms are used. A complete 
discussion of forms and how they are 
used is contained in the Reference Man
ual. 

Using Display Enhancements 

NOTE 

The graphics video will also be af
fected by display enhancements . 
Any graphics vectors or graphics 
text characters in the field of the Half 
Bright, Inverse Video, or Blinking will 
be affected by the enhancement. J 

The standard terminal can display data 
using inverse video (black on white) . In 
addition, if your terminal has the 13231 A 
Display Enhancement accessory you can 
also use half bright , underline, and blink
ing characters . Each character position on 
the screen can be displayed with various 
combinations of these features. 
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• Half Bright - characters are displayed 
a half intensity (grey). 

• Underl ine - an underline is displayed 
below the normal character. 

• Inverse Video -the screen is white and 
characters are black. 

• Bl inking - characters including the in
verse video, underline, and half bright 
features blink. 

The display enhancements are used by 
assigning one or more of them to a field. 
The selection sequence islm D . (en
hancement character) . The enhancement 
character (@, A through 0) is used to 
select the combination of display en
hancements to be assigned to the field . 
The following table lists the enhancement 
character for each of the combinations. 
The field is ended by selecting another 
enhancement, the end of the current line, 
orbylmD . H . 

Enhancemen t Character 

@ A B c DE F G H I J K L MNO 
Half · 

Bright 
x x x x x x x x 

Under· 
l ine 

x x x x x x x x 

Inverse 

V ideo 
x x x x x x x x 

Bl ink ing x x x x x x x x 

End x 
Enhancement 
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Example: Define columns 10 through 14 
of line 5 to be inverse video and blinking . 

Step 1. Position the cursor at column 10 
in line 5. 

Step2. Type Im D , 1:11 B . 

Step 3. Move the cursor to column 15 in 
line 5. 

Step 4. Type Im D , 9 (this ends the 
enhancements). The field should be white . 

Step 5. Type the word TERMINAL begin
ning in column 9 of line 5. It should appear 
as shown below. (If your terminal does not 
have the 13231 A accessory installed the 
characters will not blink.) 

1 1 
0 5 

• • Tll@illf!A L 
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Using Alternate Character Sets 

Your terminal can display up to four differ
ent character sets. Each character set can 
contain up to 128 characters or symbols. 
In addition to the Math, Line Drawing , and 
Large Character sets available as options, 
you can create character sets tailored for 
special applications . Contact your nearest 
Hewlett-Packard Sales Office for addi
tional information on special character 
sets. 



Switching from one character set to 
another can be done on a character-by
character basis. For example, a character 
from the Math Symbol Set can be dis
played next to characters from the base 
set. This is done by defining one or more 
character positions in a line to be from 
alternate character sets . (Each group of 
characters can be thought of as a field.) 

NOTE 

The following discussion assumes 
that the Math and Line Drawing 
character sets are present and are 
installed as alternate sets A and B 
respectively and that the El.II key is 
down. 

To use optional character sets, first select 
the character set to be used as the alter
nate. (With the terminal in its initial state , 
character set A is defined to be the alter
nate .) Type .. ' D followed by an m' 
I.I , D , or B to select the desired 
alternate set. (To find out which character 
set corresponds to@ , A, B, or C, generate 
the test pattern by pressing the Ell key) . 
This displays the order of the character 
sets as shown above. 

059 

C Ch arac t er Set 
(not installed) 

B Character Set 

@ Roman Set 

Example : Define the Math Set as the 
alternate character set. 

From the test pattern the Math Symbol Set 
is found to be the A alternate character 
set . 

111 . D . D 

Once the alternate character -set is de
fined , you can switch from the base to the 
alternate set by typing 1111 m (Hold the 

key down while you type m ) 
The terminal automatically returns to the 
base set at the end of a line. To return to 
the base set within a line, type 1111 m. 
(This means that you must type 1111 m 
again if your field of alternate characters 
extends onto the next line.) 
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TEST PATTERN 

To display AaB{3 type the following sequ
ence: 

1.11111ma1111mo1111m 
D 

The screen should display AaB{3. 

AaBa 

Once a field has been defined as from the 
alternate set, the field moves with the dis
play when the Ill , Ill , Iii , and Ill keys 
are used. To change to a different alter
nate character set another Ill , D com
mand must be typed . 
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The Math Set is useful for applications requiring the use of equations or formulas . The 
elements of the optional Math Symbol Set are shown below. 

··············-············· •••••••a•••o•1 •••••••••••• 019 

Example: 

020 

The Large Character Set allows you to create alphabetic characters that are three times Example: 
the size of normal characters . The elements of the Large Character set are shown below. 

••••••••••••m•• •••••••••••••• .............. , 
•••••••••••• 02 3 
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The Line Drawing Set provides a limited graphics capability. Simple line drawings and 
fairly complex forms for data entry applications can be generated . The elements of the 
optional Line Drawing Set are shown below. 

•111111111••·······••&1••········· ••1111•••••••11•1 •mmmmmmm•••• 
021 

Example: 

m"m•• • • ~ \ I \ 7 
FABRICATED STOCK DRAWING ASSIGNMENT I 3. 

022 

" • ''-.J 
1:::5:!0CK NO • • Cl 

SPECS. 
R ~DATES IT 

\ 
MFG . SPEY • ii 

DRAWING PART NAME DRAWING TITLE REMARKS 
xxx yyyyy NUMBER A B - v 1.--r 

• • •••••••• 
/ 

i:s: ~ :rs: ::s :::s J 

\ \ \ _l 7 

c 0 

I'-"' 
t--• • • 
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Forms Mode (Format Mode) 

In Forms Mode the terminal prevents you 
from overwriting or transmitting data in 
protected fields . Forms mode is normally 
entered under control of the computer or 
through commands recorded on a car
tridge tape . 

Protected Fields 

Fields can be protected so that displayed 
data cannot be overwritten or sent to a 
computer. When the terminal is placed in 
"Forms Mode" (FORMAT Mode) all char
acter positions on the screen are pro
tected except those fields that have been 
specifically defined as " unprotected" or 
" transmit only". 

Unprotected Fields 

Data can be written into unprotected fields 
in the normal manner. After reaching the 
end of an unprotected field , the cursor 
moves to the beginning of the next unpro
tected field. The tab functions can be 
used to move from one unprotected field 
to the beginning of the next unprotected 
field. 1111 m causes the cursor to be 
positioned at the beginning of the previ
ous unprotected field. Fields are defined 
as " unprotected " by usingllll .. at the 
start of the field 1111 .. or the end of the 
BO-character line is used to end the field. 
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FORM #1876 

Vendor Na•e Address =1n•m 
PACIFIC TOOL INC 1273 CRESCENT WAY SAN JOSE CALIFORNIA 95131 

Purchase And Assembly Details 

07 16 1976 98 FINISHED STEEL CASTINGS 874738 65.88 

03 19 1976 749 TAPE TRANSPORT BACKPLATES 875483 9753.88 

02 28 1976 13 MILLED FLANGE ASSEMBLY 748563 877 .44 

19 

19 

HEWLETT PACKARD llillll\Jl!1l:fl H. C. DOUGLAS l!Iillll 04 14 1976 
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In the above figure only the shaded fields 
are unprotected or transmit only. Even if 
you move the cursor to a protected field 
and type a character the cursor will move 
to the nearest unprotected field before 
displaying the character. 

Example: Define column 1 through 9 of 
line 3 as " unprotected " . 

Step 1. Position the cursor at column 1 in 
line 3. 

Step 2. Type 1111 .. 

Step 3. Move the cursor to column 10 of 
line 3. 

Step 4. Type 1111 .. 

Now try turning on Forms Mode (Ill 
..) and typing data . Note that data can 
only be entered into the unprotected field . 
(Remember to turn off Forms Mode with 
lllEll ) 



Transmit Only Fields 

It is often desirable to be able to return 
fixed data used as labels or headings to 
the computer . Transmit only fields are 
similar to protected fields except that they 
are sent to a computer along with the data 
that you enter. Normally data can only be 
entered in unprotected fields . But by 
manually positioning the cursor in the 
transmit only fields (using the cursor con
trol keys) , you can also enter data into 
transmit only fields . The tab functions skip 
over transmit only fields . After reach ing 
the end of the transmit only field the cursor 
moves to the beginning of the next unpro
tected field . Fields are defined as "trans
mit only" by using a 11?J1 at the begin
ning of the field m mm or the end of the 
SO-character line will end the field. 

Example: Continue the previous example 
and define column 11 through 14 of line 3 
as transmit only. 

Step 1. Turn forms mode off( • .. ). 

Step 2. Position the cursor at column 11 
line 3. 

Step 3. Type m ll?JI . 

Step 4. Move the cursor to column 15 in 

Position the cursor in column 0 and turn on 
Forms Mode( ... ). Try typing data. 
Note that the cursor moves over the 
Transmit Only field without entering data. 

Data Checking 

While in Forms Mode the terminal can test 
data to make sure that it is numeric or 
alphabetic . If a field is defined as numeric 
and an alphabetic character is entered the 
terminal will beep and the keyboard will 
lock. This condition can be cleared by 
pressing Clilll . You can then continue en
tering data. Data checking fields are de
fined by beginning the field with one of the 
following sequences : 

m ' u - begin alphabetic field 
m . D - begin numeric field 
m . D - alphanumeric field 

Example: Define columns 1 through 5 on 
line 4 to be alphabetic and columns 6 
through 9 to be alphanumeric . 

Col 

' E Alphabetic 
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Col Col 
5 6 9 

•I.. Alphanumer1c 3 

line 3. Step 1. Turn off forms mode (• .. ) 

Step 5. Type m mm. Step 2. Position the cursor at column 1 of 
line 4. 
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Step 3. Type m .. to define the be
ginning of an unprotected field. 

Step 4. Type al , 0 to define an al
phabetic field. 

Step 5. Move the cursor to column 6 of 
line 4. 

Step 6. Type m ' D to define normal 
alphanumeric data. 

Step 7. Move the cursor to column 10 of 
line 4. 

Step 8. Type a mm to end the unpro
tected field. 

Step 9. Turn on forms mode (• .. ) 

Try typing numeric characters in the alpha 
field . When a number is typed in the al
phabetic field the keyboard is locked, the 
terminal beeps, and the cursor remains 
under the invalid character . Press the 
Clilll key to unlock the keyboard . You can 
then make the correct entry. 

The numeric character may be left in the 
alphabetic fie ld by moving the cursor to 
the next character position using the cur
sor control keys. This has the effect of 
overriding the data check. 
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Autoplot Mode allows you to plot tabular 
data into the graphics display memory 
while either on-line or off-line. This mode 
will produce immediate graphics output 
on the screen from : 

• Any program that generates columns of 
tabular numerical data. 

• Data stored on an optional cartridge 
tape. 

• Data entered directly into the al-
phanumeric memory from the 
keyboard . 

This mode is very useful in business envi
ronments where graphics was previously 
unavailable as being too hard to use, too 
costly to implement, and too time consum
ing to support . The example shown on 
page 5-3 illustrates the use of Autoplot 
Mode. 

Basically, you must: 

• Fill-in the Autoplot Menu (by pressing 
- a . and entering the parame
ters for the plot) . 

• Return to normal display by pressing 
a & again . 

• Draw the axes (by pressing Cll M . 
(The data can be plotted without draw
ing the axes, but the plotted values 
would be difficult to interpret.) 

• Plot the data (by pressing ell). 

The information on the screen can be 
stored on cartridge tape and/or copied to 
a compatible printer. (Refer to section 8.) 

The Autoplot Menu 

Pressing a , EB selects the form 
shown on the next page. You enter the 
parameters for the plot by completing the 
specifications in the form. The form is di
vided into three parts: Plot Specification, 
Axes Specification , and Plot Options. 

Once the menu is completed it can be 
recorded on tape for future use. (1111). 

A. PLOT SPECIFICATION 

The Plot Specification specifies the data 
parameters and type of line used for the 
plot . Items 1 through 3 specify the data 
format, item 4 selects the line type, and 
items 5 through 8 specify scale limits of 
the graph. 

NOTE 

To change any of the specifications 
that you have entered , move the 
cursor to the entry and retype the 
specification . You may use the IB 
key to clear the specification con
taining the cursor from the cursor to 
the end of the specification. 
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A. PLOT SPE CIF!CATIOH 
1 . HO . OF COLUMH S 
2 . X IS COLUMH 
3. Y IS COLUMH 
4 . LIHE TYPE <1 -g) 
5. MIH X 
6. MAX X 
7. Ml H Y 
8 . MAX Y 

B. AXE S SPE CIFICATION 
1 . UHITS BETWEEH X LABELS 
2. UNIT S BETWEEN X TI CS 
3. UNIT S BETWEEH Y LABELS 
4 . UHIT S BETWEEH Y TI CS 

C. PLOT OPT I OH S 
1. SK IP FIRST I LIHE S OF TEXT 
2. ST OP AFTER POINT S 
3. DRAW GRID? 
4 . FROM DSPL V? 

0 2 7 

1. NO. OF COLUMNS - Specifies the 
number of columns used to contain the 
data. (In the example, on page 5-4, the 
number of columns is 5.) 

2 . XIS COLUMN - Specifies which col
umn number will be used fo r the X val
ues. (In the example on page 5-4, co l
umn 1 is used for the X values.) 

3. y IS COLUMN - Specifies which col
umn number will be used for the Y val
ues . (In the example on page 5-4 , col
umns 2 through 5 are used in succes

sion for each plot.) 
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4. LINE TYPE (1-9) - Specifies the type 
of line to be used to show the plotted 
data. The different line types allow you 
to distinguish between multiple plots 
on the same graph. 

1 z 

2 z 

3 = 

4 
5 z 

6 = 
7 z 

8 z 

9 = • CPOJHT PLOT> · 

5. MIN X - Specifies the minimum value 
to be assigned to the X-axis (the left 
side of the graph). (In the example on 
page 5-4, 1965 is the minimum value.) 

6. MAX X - Specifies the maximum 
value to be assigned to the X-axis (the 
right side of the graph) . (In the exam
ple on page 5-4, 1975 is the maximum 
value.) 

7. MIN Y - Specifies the minimum value 
to be assigned to the Y-axis (the bot
tom of the graph) . (In the example on 
page 5-4, O has been used as the 
minimum value.) 

8. MAX Y - Specifies the maximum 
value to be assigned to the Y-axis (the 
top of the graph). (In the example on 
page 5-4, 1 00 has been used as the 
maximum value .) 

B. AXES SPECIFICATION 

The Axes Specification determines where 
the " tic " marks will appear on the graph 
and which tic marks will have labels (i.e ., 
numeric values assigned to certain tic 
marks). 

1. UNITS BETWEEN X LABELS -
Specifies spacing between labels on 
the x-axis (e .g. , for labels at 1965, 
1966, 1967, etc . in the example, you 
specify " ~ " since you want a label at 
every tic mark). 

2. UNITS BETWEEN X TICS - Specifies 
units between tic marks on the x-axis. 
(In the example on page 5-4, tic marks 
are desired at every point for the year .) 

3. UNITS BETWEEN Y LABELS -
Specifies spacing between labels on 
the y-axis . (In the example on page 
5-4, you specify " 1 O" for labels at 10, 
20, 30, etc .) 

4. UNITS BETWEEN Y TICS - Specifies 
units between tic marks on the y-axis 
(i .e. , how many units each tic mark will 
represent). (In the example on page 
5-4, tic marks are desired at every 5 
units, therefore, you would specify "5" . 



C. PLOT OPTIONS 

The Plot Options specify optional parame
ters that can be entered to fit the particular 
plot situation . 

1. SKIP FIRST LINES OF TEXT - If 
the data to be received has header 
lines (i.e., the first lines of data that do 
not contain plot values), you must 
specify how many lines to skip before 
accepting valid data. This feature need 
not be used if heading lines are alpha 
only. 

2. STOP AFTER POINTS - If you 
do not want to plot all values in a col
umn of data, you can specify how 
many points to plot before terminating . 

3. DRAW GRID? - You can specify a 
grid pattern at the label points 
specified in the Axes Specification to 
make reading points in the center of 
the plot pattern easier. Enter a non
zero number in the space provided 
(any number will be interpreted as 
"yes") . 

4. FROM DSPL Y? - If the data to be 
plotted is contained on the display, you 
must so specify by entering a non-zero 
number in the space provided (any 
number will be interpreted as "yes"). 

After all the necessary items in the menu 
have been completed , press m fi!M 
again to return to normal display. 

Drawing the Axes 

To draw the axes specified in the Autoplot 
Menu, press m Bl . You may change 
the specifications and redraw the axes, if 
necessary. 

Plotting the Data 

To plot the source data, press &I. If the 
data is to be plotted from the display, posi
tion the alphanumeric cursor to the begin
ning of the first data column before pres
sing the Bl key. 

Input Data Format 

When autoplot is turned on (Ill key pre
ssed), a scan is made for valid numerical 
values as characters are read from the 
display, cartridge tape , or on-line from the 
computer. The first found is assumed to 
be column one, the second column two , 
and so on until the limit specified by the 
user (NUMBER OF COLUMNS) is 
reached . Then , co lumn one is assumed , 
and so on . As the columns designated X 
and Y are found , they are highlighted in 
inverse video, the values are scaled , and 
the data point is plotted . 

Using Your Terminal in Autoplot Mode 

Note that only the relative position in the 
data stream determines which column the 
terminal thinks a number is in, not the loca
tion on the screen. This means that ex
traneous alphabetic titles, blank lines , and 
text do not affect the autoplot scan. How
ever, dates, page numbers, and the like, 
will be interpreted as belonging in data 
columns. Once autoplot is turned on , any 
numbers are assumed to be data. You 
must edit extraneous values out to prevent 
them from making erroneous plots . There 
are several ways to do this : 

1. Skip heading lines. This Autoplot Menu 
parameter allows the user to specify a 
number of lines to be initially skipped 
before the autoplot scan starts . (How
ever, you cannot use this in cases 
where there are heading numbers on 
every page.) This function is not active 
when plotting from the display. 
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2. Plot from the display memory. The 
normal alphanumeric display memory 
can be selected as the source of data. 
Once it contains the desired data, it 
can be edited using the local editing 
functions (Insert/Delete Character, 
Insert/Delete Line, etc.). All the desired 
data must fit in the available display 
memory when the inverse video en
hancements are added as autoplot 
executes. Typically, 30 lines of data 
may be plotted. 

3. Edit with the Cartridge Tapes . Record 
the data on tape, use edit mode to remove 
the extraneous values from the tape, then 
plot the data from the edited tape. 

MULTIPLE PLOTS 

Multiple plots can be made on the same 
set of axes by changing the appropriate 
data co lumns and running the data 
through as many times as necessary. 
(This was accomplished in the example 
that follows by changing the column 
number in "Y IS COLUMN" in the Autoplot 
Menu.) Different dot-dash patterns can be 
selected to differentiate the plots. When 
plotting from the display, reposition the 
cursor to the beginning of the data column 
and start autoplot. 
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XYZ WI DG IT COMPAtiY 

EARtiitiGS BY PRODUCT LI tiE, 1965-1975 

YEAR POLARIZERS HELICAL AUTOMATIC TOTAL 
COtiVERTERS MASHERS 

1965 s 5. 1 -0- -0- s 5. 1 
1966 9.3 -0- -0- 9.3 
1967 13.2 3.0 -0- 16.2 
1968 16.9 5.9 -0- 22.8 
1969 15.2 6.3 1 . 3 22.8 
1970 19.7 1 0 . 1 4.5 34.3 
1971 23.6 12. 9 9.3 45.8 
1972 15.2 16.8 12. 7 44.7 
1973 8.3 20.9 19.0 48.2 
1974 -0- 27.5 22.4 49.9 
1975 -0- 35.4 29 .1 64.5 

030 

2. Enter the Plot Specifications 
EXAMPLE 

This example will illustrate the use of Au
toplot to make several plots of the data in 
display memory. The table above shows 
some typical financial data entered on the 
display. A plot of total sales, polarizers, 
mashers and converters versus year is 
desired . 

1. Fetch the Menu. Typing 13 l!iili 
brings up the menu shown on page 
5-2 . 

a. Specify the Data Columns . There 
are five columns of data to be plot
ted ; therefore , enter "5" in line A-1. 
To plot calendar time (first column) 
versus total sales (fifth column) , 
enter " 1" in line A-2 and "5" in line 
A-3. You may press a iii!i at 
any time to look at the data again 
while filling in the menu. 

b. Select the Line Type . For the first 
plot, enter any value between 1 and 
8 in line A-4. (Line type 9 is used for 
scatiergrams) 



c . Set the plot range. X ranges from 
1965 (line A-5) to 1975 (line A-6) . Y 
actually ranges from 5.1 to 64.5, 
but the range specified is from 0 
(line A-7) to 100 (line A-8) to allow 
plotting all data columns on the 
same graph. In general , the min 
and max values should be chosen 
as a reasonable range, not neces
sarily the actual. min and max in the 
data column. (Exponential and 
floating point notation may be 
used .) 

3. Select the Axes Specification (Tic 
Spacing) . 

a. Tics are referenced from zero. The 
value specified in lines B-2 and B-4 
give the units represented between 
unlabeled tics . The x tic spacing of 
" 1" places tics at 1965, 1966, 
197 4, 1975. They tic spacing of "5" 
puts tics at 0, 5, 10, . .. 90, 95 , 100. 
To further illustrate , say that the 
range was -1 to 1, and the tic 
spacing was specified as 0.1. This 
would put tics at - .1, - .9, ... - .1, 
0, .1, .2, . .9, 1.0. Here exponen
tial and floating point notation can 
be used . 

b. Set the labeling interval. The values 
in lines B-1 and B-3 are integers, 
and tell how many units separate 
labels . The units between x labels 
(" 1 " )says to space labels one unit 
apart. The units between y labels 
(" 1 O" ) says to space labels ten 
units apart. If a grid is specified 
(line C-3), the grid lines are always 
placed at the labels. 

4. Select the Plot Options 

a. Skip first X lines of text. Since this 
feature is not used when plotting 
from the display, we can leave this 
blank . 

b. Stop After X Points. Since we are 
plotting all points in the data col
umns, we can leave this blank , 
also . 

c. Draw Grid? Entering a non-zero in
teger specifies that we want a grid 
at the labeled tic marks. 

d . From Display? Any non-zero 
numeric value tells the terminal to 
plot the data in the display memory. 
Otherwise, incoming data from the 
tape or datacomm is expected . 

Using Your Terminal in Autoplot Mode 

t•J9111ff! 11 

PLOT SPECIFIC ATION 
NO. OF ': OL UMN S 
X IS CO LU MN 

; , Y IS COLU MN 
4 . LI NE TYPE (1-9 > 
S. MIN X 
6 . MAX X 
- MIN Y 
B. MAX Y 

B. AXE S SPE CIFI CATION 
1. UNI TS BETWEEN X LABELS 
~ . UNIT S BETWEEN X TI CS 
3 . UNIT S BETWEEN Y LABEL S 
" · UNI TS BETWEEN Y TICS 

C. PLOT OP TI ON S 
1. sn P FJPST I LINE S OF 
2 . STO P AFTER POINT S 
3. DPAW GRI D? 
4 . FPOM DS PL Y? 

TEXT 

027 

5. Remove the Menu. Pressing -
fiB removes the menu and returns 
the normal display. 
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6. Draw the Axes. Pressing m All 
draws the axes, tics, labels, and grid (if 
specified in the menu) as shown on the 
next page. 

7. Plot the data. Position the cursor at the 
beginning of the first line containing 
data and press Ill Since plot from 
display was selected , the cursor imme
diately moves through the data, picks 
out the X and Y fields , and plots the 
data. 

The total sales column has now been 
plotted. To plot the remain ing data, as 
shown on the next page, it is necessary to 
run autoplot three more times . Only the Y 
IS COLUMN (line A-3) and the LINE TYPE 
(line A-4) fields in the menu need be 
changed . The cursor should be re
positioned on the data columns. 
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Labeling Plotted Data 

After the data is plotted, the individual 
plot lines may be labeled using the 
Graphics Text Mode (refer to page 
6-4) . 
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Plotting From Data Comm or 
Cartridge Tape 

To further illustrate the use of autoplot, 
assume that the data on page 5-4 is to be 
plotted as it arrives from the datacomm (or 
cartridge tape) . The menu is loaded as 
before, with blanks or "O" entered in the 
F~OM DSPLY field (line C-4). The llJ key 
is pressed . To indicate that autoplot is ac
tive, the yellow LED above the gold key 
will blink . The proper command sequence 
to run the financial program is then en
tered . As the lines of data enter the termi
nal, they will be scanned and plotted . The 
Ill key then terminates autoplot. To plot all 
four columns, you can stop autoplot after 
each plot, change the menu, and rerun 
the program to plot the next column . 
Alternately, the computer can be pro
grammed to change the menu and re-run 
the data. 
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1.9 

.8 

.6 

.4 

. 2 

9.9 

-.2 

- IS -19 -5 

Example: 

This example shows a BASIC pro
gram (running in a remote computer) , 
fil led in menu, and plot for a sin X/X 
function . 

>LIST 

SIHXPROG 

10 FOR X•-15 TO 15.1 STEP .3 
20 PRIHT X,SIHCX)/X 
30 HEXT X 

> 
082 

9 s 

SIHCX)/X 

Mill Ii! 11 

~ . PLOT SPE CIFI CATION 
I . NO. OF COLUMNS 

X IS CO LUMN 
3 . 
4. 
S . 
6 . MAX 
7 . MIN 
8 . MAX 

B. AXES SPECIFICATIO N 
1. UNITS BETWE EN X LAB EL S 
2 . UNITS BETWEEN X TICS 
3 . UNITS BETWEEN Y LAB EL S 
4. UNITS BETWEEN Y TICS 

C. PLOT OPTION S 

19 

1 . SK IP FIRST I LINES OF 
2 . STOP AFTER POINTS 
3. DRAW GRID ? 
4. FROM DSPL Y? 

IS 

TEXT 

084 



2888 

1888 Learning Curve, Widgit Type R 
1688 

1488 

1288 

>-
...J 

~ 
1888 

" ... 888 
<> 
a: 

"' ... 688 
> 
a: 

488 

288 

8 
A 18 28 311 48 511 611 78 88 

WEEKS or EXPERIENCE 

Scattergrams 

You can generate scattergrams in Auto
plot Mode by selecting line type 9. Each 
point is plotted as a dot on the display 
rather than being connected by a line from 
the previous point. The example shown 
plots average daily output versus weeks of 
experience in assembling a product 
"Widget Type A". 

rw11•1 a••11 

A. PLOT SPE CIFI CATIOH 
1. HO. OF COL UMH S 
2. x IS COLUMH 
3. y IS COL UMH 
4 . LIHE TYPE ( 1 - 9 ) 
s . MIH X I 

6. MAX x 
7. MIH Y 
8. MAX Y 

B. AXE S SPECIFICATIOH 
1. UH IT S BETWEE H X LAB ELS t 

2 . UHI TS BETWEE H X TICS 
3. UHITS BETWE EH Y LABEL S 
4. UHIT S BETWEEH Y TI CS 

C. PLOT OPTIOH S 
1. SK IP FIRST I LI HE S OF 
2. STOP AFTER POIHT S 
3 . DRAW GRID ? 
4 . FR OM DS PL Y? 

98 188 

TEXT 

using Your Terminal in Autoplot Mode 

Notes on Autoplot 

1. Keyboard entries are never plotted di
rectly by autoplot. When autoplot is 
initially turned on , and no numbers 
have been plotted, any keyboa rd 
entry is ignored by the autoplot scan
ner. However, once the first point has 
been plotted , any keyboard ent ry 
terminates autoplot. 

2. When loading the menu, only numeric 
type characters are accepted , speci
fically, 0-9, +, - , , and "E". 

3. The only functions that work when the 
menu is displayed are the al
phanumeric cursor keys , home up, 
home down, tab, back tab, CR, LF, 
clear display, RECORD, and ENTER. 

4. Short fields in the menu indicate in
teger values only. The longer fields 
accept integer, floating point , and ex
ponential notation . 

5 . 

6 . 

7. 

Calling up the menu turns off Autoplot 
Mode. 

To facilitate the plotting of financial 
data, " $" and "," imbedded in num
bers are ignored . In addition , trailing 
" - " or " + " signs, generated by some 
COBOL programs, are recognized . 

There are three error conditions. The 
first occurs if a maximum X or Y is less 
than or equal to the minimum . Th is is 
detected when the Em or a key is 
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8. 

pressed. The second occurs if more 
than 1000 tic marks (either X or Y) 
would be drawn. This condition is de
tected when m • is pressed. In 
either case, a message appears , simi
lar to a cartridge tape message, 
which is cleared by pressing Clllll . 
The third occurs if more than 100 
labeled tics are specified. 

There may also be variations in label
ing due to roundoff errors. These vari
ations do not generate an error mes
sage and can usually be corrected by 
changing.the MAX and MIN values in 
the plot specification. 

When plotting from the display, a 
number cannot be broken across two 
separate lines, or it will be interpreted 
as two separate numbers. This is not 
the case when plotting from the 
datacomm or tape, since the auto plot 
scanner does not care where on the 
screen the characters are entered. 

9. Numbers cannot be longer than 20 
characters. If longer. the entire num
ber will be scanned , but only the first 
20 characters will be used. Accuracy 
is limited to five significant digits . 

10. It is possible to force the auto plot 
scanner to plot selected pairs of data 
points by changing the number of 
columns. In the first example shown , 
if 10 columns. rather than 5, had been 
specified , then every other line of 
data would have been plotted . 
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Input Data 

123x456178 9 
123- 456 
123 -456 
-S123,456 
S123,456,S789 

123 
123E 02 
123E+02 

Result 

123 456 78 
-123 456 
123 -456 
-123456 
123456 
123 
123 2 
123E02 

789 

11 . Any non-numeric d isplayable charac
ter delimits a number. Carriage return 
also acts as a delimiter. Numbers im
bedded in escape sequences will not 
be plotted (unless they are displayed 
using display functions). The follow
ing examples show how autoplot 
scans numeric strings . To avoid prob
lems, put blanks around numbers to 
be sure of getting what you want. 

12. The largest allowable number is ap
proximately 1 x 1 o +:rn The smallest is 
approximately 1 x 1 o - :!O 

13. When autoplot finds the proper X or Y 
column. it highlights the value in in
verse video. This display enhance
ment uses display memory. If the 
memory is full before autoplotting, 
lines may be rolled off to make room 
for the inverse video codes. 

9 

Comments 

(non-numeric character delimits data) 
(trailing - assumed) 
(- goes with second number) 
($ and , ignored) 
(as expected) 
(can 't have blanks after sign) 
(can 't have blanks between E and exponent) 
(correct result) 

14. Autoplot turns graphics text off. If 
autoplot is on, graphics text cannot 
be turned on. Data in the graphics 
memory cannot be scanned by auto
plot. 

15. Autoplot automatically changes the 
graphics text size, angle and slant , 
and the current drawing mode and 
line type. 

16. The format for tic labels is determined 
by the value in the label spacing field 
(B-1 and B-3). If the value in the menu 
is an integer, the tic value is rounded 
to the nearest integer, and displayed 
without a decimal point. If the value 
has a decimal point, the tic value is 
rounded off to the same number of 
places as in the menu field. If the tic 
value is too small, less than .000001, 
or too large, greater than 9999999 , 
exponential format is used for 
labeling . 
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074 

Introducing Graphics Mode 

The terminal 's graphics capabilities can 
be controlled either from the keyboard 's 
graphics keys or more extensively from 
escape sequences. The escape sequ-
ences may be entered locally from the 
keyboard ; however, they are usually sent 
by computer program when the terminal is 
on-line. 

Keyboard Control 

The graphics keypad allows you to control 
the following functions (equivalent escape 
sequences are also given) . Autoplot Mode 
and Compatibility Mode are graphics re
lated, but they are discussed in Sections V 
and VII , respectively . 

-- Ei: • d A (clear graphics) -- Ei:. d c (graphics video on) 
Ei: • d D (graphics video off) -- Ei: • d E (alphanumeric video on) 
Ei: • d F (alphanumeric video off) 

Ill Ei: • d G (zoom on) 
Ei: • d H (zoom off) 

Ill ' Hi Ei: • d < parameter "1" thru "16"> I (set zoom size) - E°i: • d K 
Ei: • d L -- Ei: • d M 
E°i:•dN 

aaaa Ei: • d < parameter> 0 

Ei: • d < parameter> P 

(no key Ei:. d Q 

equivalents) Ei: • d R 

Program Control 

The escape sequences for the various 
graphics functions in addition to those 
above are given in the Programmer's Ref
erence Table in Appendix A. The Refer-

(graphics cursor on) 
(graphics cursor off) 

(rubber band line on) 
(rubber band line off) 

(position cursor, absolute) 
(position cursor, incremental) 

(alphanumeric cursor on) 
(alphanumeric cursor off) 

ence Manual gives complete instructions 
for programming the terminal using es
cape sequences. 
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Display Control 

Clear/Set Graphics Image Memory 

The graphics image memory can be com
pletely cleared (screen all black) or set 
(screen all white) independent of the alpha
numeric display memory. m - will 
clear the display, and typing Fe • d B will 
set the display. 

Graphics Video and Alphanumeric 
Video On/Off 

The graphics memory display can be 
turned on and off by m - The al
p han ume ric memory display can be 
turned on and off by m Ill. Informa
tion stored in either is not lost when the 
other video is turned off . These keys allow 
either memory to be displayed ; both may 
be on or off simultaneously. 
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Zoom On/Off 

Any portion of the graphics display can be 
expanded from 1 to 16 times. II incre
mentally expands the display at the cursor 
position , while Ii incrementally reduces 
the display at the cursor position . The 1111 
key will toggle between the normal 1 :1 
display and the expanded display size set 
by the II , Ii keys . (Illustrations below 
and on the following page shown an IC 
mask at 1 :1 , the upper left corner magni
fied four times, and the same area magni
fied 11 times. 

- ci=tl In q::µ ~ 

:±:::;;::::= ~ ::a 
~ ~ ll .. !+ ll .. II+- lj 

:> .. ... ~ I+ • j.-

l~ ~ ~ ~ ~ ir 

t I- 1= ~ Ir- f:"" r- j:"" r-
-+ -+ ... I~ 

!Ll 
Ir- f= 
~ i 1r-E ~ r-E ~ 

]jLy µ: 1 

i ] i 
-
08 9 

Panning 

With the display expanded by the zoom 
keys , the graphics cursor control keys 
allow you to view any portion of the 
graphics display. When the cursor 
reaches the edge of the screen , a portion 
of the graphics display is moved into the 
screen viewing area. This allows you to 
" pan " throughout the entire graph ics 
memory at any zoom size . 

::i::i:+ ;+tl'.I n =i 
::::;:;: :::;:::; 

... If.- ll ..j If.- ~ ptl ~ ~ ~ 

• ~ ~ j- I - ~ I I I 

~ h r ~ r ~ 
1=' Eh I- t-

Ir- ..-
.... ~ -+ I ~ ~ If+-

r;:F= ~ 
~ ~ .. i+-
~ 1:;::;:, h h I Ill 

"l lr 

] ~ ' ~ t::: 

IC Mask At 1:1 



n 
: : r 

Ii n~ :: 
!i 

l+-
iltl 'I II! : : 

i -;-;. It k-i I -·-·:: r i ; ; ; 
I !. I J_ I _i_ I J : . : ! 

ii i i I I i I il I i ji i I ! ! I : 

i i i I i I I ! I I 

I 1 l1 l J i il ! 
J lll i ! 

11 l~ l ll ~ll ll lJ L 11- l lll lLPIPtlJ 
T 1 I 1 n I 1 Tl 1 I T TTll 
090 
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Cursor Control 

Alphanumeric Cursor 

The alphanumeric cursor is turned on and 
off when the alphanumeric memory is 
turned on and off ( m Qii ). However, 
by typing Et: * d R will turn off the cursor, 
and Et: * d Q will turn it on . This feature is 
useful for making hard copies of the dis
play with the cursor off. The cursor is also 
turned on whenever the alphanumeric 
video is turned on . 

Graphics Cursor 

The graphics cursor may be turned on 
and off by 1111 The cursor will not be 
displayed, however, if the graphics video 
is turned off. The cursor arrow keys on the 
keypad move the cursor to any position on 
the display. The lmli key may be held 
down while pressing the cursor arrow keys 
to increase the cursor move speed . Any 
two cursor keys at right angles to each 
other may be held down simultaneously to 
move the cursor diagonally. 

Graphics Cursor Position 

You can find out the exact position of the 
graphics cursor at any time by Ill 1111 . 
This will cause the cursor coordinates to 
be displayed in the upper left corner of the 
screen. 
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The display of cursor coordinates will re
main when the graphics cursor keys (a ' 
a ' a 'a ) are used to move the cur
sor. The displayed coordinate values will 
change as the cursor is moved . This al
lows you to easily position the cursor to 
any predetermined point. 

Once the cursor is correctly positioned 
simply press the 1111 key to return the 
normal display. You must return to the 
normal display to perform any of the 
graphics drawing functions ( - , lil. 
etc.) . 

Rubber Band Line 

Rubber band line is toggled by 
m 6lil . The rubber band line feature 
allows you to " preview" lines before you 
draw them. The rubber band line is dis
played from the current " pen" position to 
the graphics cursor. As you move the cur
sor, the line will stretch and contract like a 
rubber band from the current " pen" posi
tion . 

"Pen" Control 

To draw a vector from one point on the 
display to another, the " pen" must be 
moved to the beginning of the vector 
( m a or m lil) The graphics 
cursor is then moved to the desired end 
point and the line is drawn ( m lil) 

Graphics Text Mode 

The 96 displayable characters on the 
keycaps in the Character Set Group can 
also be entered into the graphics memory. 
The characters can be displayed either 
upright or slanted (like italics) in eight dif
ferent sizes. Also, the text lines can be 
displayed at four different angles (90-
degree increments). 



Turning On Graphics Text Mode 

Press m a to turn on graphics text 
mode. Characters typed at the keyboard 
in local mode or received from the com
puter in remote mode will be displayed 
starting at the current cursor position . The 
current graphics cursor position will also 
define the left margin . 

The keys used in graphics test mode are 
shown highlighted at the left. In addition to 
the normal 96-character keys , the ClllD , 
fim. and m keys can be used . The Ill 
key functions like the alphanumeric cursor 
right (ml ) key. Editing keys (_. ,Mill , 
IB , 11!1 ) do not function in graphics 
memory . 

Test Scale Factor 

The size of the text characters is specified 
by typing m - . The message shown 
below will appear on the display, then you 
enter any number from " 1" to " 8" to 
specify the size of the characters. Pres
sing B resumes the normal display . 

Text Angle (90-Degree Increments) and 
Character Angle (Italics) 

The text angle is specified by typing m 
8 . The message shown below will ap
pear on the display , then you enter a 
number from " 1" to "4" for the desired 
angle . 

TEXT SIZE (1-8> 1 

TEXT SIZE <1-8> 2 

TEXT SIZE <1-8) 3 

TEXT SIZE <1-8) 4 

TEXT SIZE <1-8> 5 

TEXT SIZE <1-8) 6 

TEXT SIZE (1-8) 7 

TEXT SIZE <1-8) 8 
037 

TEXT AHGLE C1-4) 4 
SLAHTED? <Y OR H> H 

038 

Using Your Terminal in Graphics Mode 

~~~~HP #~ 

/HP /7/7 
/HP#? 
--------H p /7 ~ 

TEXT AHGLE C1-4> 3 
SLAHTED? CY OR H> H 

~ pjO~)Od-llolMoH~ 

E 0 

TEXT AHGLE C1-4> 2 
SLAHTED? CY OR H> H 

" 0 3 
..... '11 
~Hewlett-Pockord I 

TEXT AHGLE C1 - 4> 1 
SLAHTED? CY O~ H> H 
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Normal (upright) and italic (slanted) char
acters are specified by typing "Y" (yes) or 
"N" (no) to the SLANTED? message. 

Either parameter may be entered first , or 
only one of them entered when the mes
sage is displayed. Pressing the llllm key 
resumes the normal display. 

Justification (Left, Right, Center) 

Text may be left-justified (normal, default), 
center-justified, or right-justified as shown 
at right. 

NOTE 

When using center-justify or right
justify , the line of text is not dis
played until llllm is pressed after 
typing the line. 
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TEXT AHGLE C1 - 4> 4 
SLAHTED? CY DR H> Y 

0 38 

Left-Justified 

Center-Justi fied : 

Right-Justified : 

TEXT AHGLE C1 - 4> 3 
SLAHTED? CY DR H> Y 

TEXT AHGLE C1 - 4> 1 
SLAHTED? CY DR H> Y 

Hewlett-Packard 

19400 Home!ltead Road 
Cupertino, California 95014 

Hewlett-Packard 

TEXT AHGLE C1 - 4> 2 
SLAHTED? CY DR H> Y 

19400 Home!ltead Road 

Cupertino, California 95014 

Hewlett-Packard 

19400 Home!ltead Road 
Cupertino, California 95014 



Also, the text/cursor relationship may be 
bottom (normal, default), center, or top . 
You must type escape codes from the 
keyboard to access these features. The 
list of escape codes are given at right and 
are shown in the illust rations . 

Cursor Control 

The graphics cursor keys control where 
the text wi ll begin and provide a reference 
fo r the m , Iii) 
sor keys. If the graphics cursor is moved 
by the graphics cursor control keys after 
some text has been entered onto the dis
play, a new reference point will be estab
lished. 

The alphanumeric cursor keys move the 
graphics cursor in whole character 
spaces so that the curso r will be 
positioned correctly fo r editing the text al
ready on the display, etc . 

Therefore, use the graphics cursor keys to 
provide a start ing reference point, then 
use the alphanumeric cursor keys , CllCI , 
- , Iii) and space bar thereafter to en
sure correct positioning. 

Left Justify, cursor bottom 
Left Justify, cursor center 
Left Justify, cursor top 
Center Justify, cursor bottom 
Center Justify , cursor center 
Center Justify , cursor top 
Right Justify, cursor bottom 
Right Justify, cursor center 
Right Justify, cursor top 

Terminating Graphics Text Mode 

When you have completed the graphics 
text , you may want to use the Al
phanumeric Mode. Pressing the Ill key 
te rmioates the graphics text mode and al
lows alphanumeric text to be entered. You 
may have to press a '1il to return the 
alphanumeric cursor to the display. 

Erasing The Display 

Presing a Jilil will erase all graphics 
from the display. 

Using Your Terminal in Graphics Mode 

Ee• m 1 Q Hewlett-Packard 

"t:•m2G Hewlett-Packard 

"t:•m3Q Hewlett-Packard 
Ee• m 4 Q Hewlett-Packard 

Ee• m 5 Q Hewlett-Packard 

Ee• m 6 Q Hewlett-Packard 
Ee• m 7 Q Hewlett-Packard 

"t:•m8G Hewlett-Packard 

"t:•m9G Hewlett - Packard 

NOTE f 1t is possible to enter graphics text 
into the graphics memory without 
seeing it on the display. Pressing 
a a toggles the graphics dis
play, and if the terminal is in the 
non-display mode, you may enter 
text without seeing it . Pressing the 
a ilil keys again will display 
the text. 

Also , the l!l!I key toggles the 
graphics cursor display . If the cur
sor is not displayed, you may still 
enter text onto the display. However, 
the cursor wil l not be shown, but the 
text wi ll be. The graphics cursor 
keys wi ll not move the graphics cur
sor when it is not displayed in 
graphics text mode . The al
phanumeric cu rsor keys, ea CllCI ' 
and - will move the graphics 
cursor whether on or off in graphics 
text mode. 
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Copying Graphics Data 

The contents of graphics memory may be 
copied to cartridge tape and compatible 
HP-IB printers. Also, graphics memory 
may be restored from cartridge tape. (Re
fer to section 8.) 
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780 

1024 x 780 IMAGE AREA 

360 

HP 2648A 

0 
0 720 

Display Comparison 
040 

Introduction 

The 2648A may be compatible with 
graphics terminals with more addressable 
points . By configuring straps P and Q on 
the Keyboard Interface printed circuit as
sembly inside the terminal (either physi
cally or programmatically) , the 2648A en
ters Compatibility Mode . In this mode, 
either the input data is scaled to fit on the 
2648's display, or a subset of the input 
data is selected for display (unscaled). 

I --~~~~74CHARACTERS~~~~~--

Scaled Mode 

3Wr 
1024 x 780 Image Area 

This area ava ilab le 
for alphanumeric 
d isplay . 

35 
li nes T ext Size and Slant 

.l 
are d isabled in Scaled Mode 

Sw itch to al p ha
numeri c te x t 

10 24 0 

(1111 ) and set 

margins, then type 
in alphanumeric 
mo J e . 

720 

HP 2648A Display in Scaled Mode 

Scaling 

Scaled mode reduces the 780 x 1024 
images (by nearly one-half) to fit on the 
2648 display. (The above figure shows the 
scaled image on the 2648A's screen .) 
Characters will also be scaled. To turn on 
Scaled Mode, set strap P open and strap 

Q closed on the Keyboard l/F printed cir
cuit assembly inside the terminal (refer to 
the Reference Manual). This can be done 
programmatical ly by sending an escape 
sequence ('i: & ~ 1 p o g) from a computer 
program or local ly from the terminal's 
keyboard (refer to the Reference Manual). 
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Unscaled mode displays a 720 x 360 
subset of the 780 x 1024 display. Vectors 

780 780 
going off screen are clipped. This mode HP 2648A HP 2648A 
allows full use of the 2648's resolution , but 720 x 360 Subset 720 x 360 Subset 

may require that you modify scaling Relocatable Origin : Relocatable Origin: 

statements in the user software in order to ESC * m 0,420J ESC * m 245,420J 
420 420 t----

put the complete picture on the 2648 sc- I I 

reen . (The 720 by 360 subset displayed I I 
I I 

can be varied by changing the relocatable I I 
origin - see illustration at right). To turn l l on Unscaled Mode, set strap P closed 0 0 

0 720 1023 0 245 1 
and strap 0 open on the Keyboard 1/F, 

023 

or set them programmatically by typing 780 780 

Fe & !I 1 q o P or sending this escape 
sequence by computer program. 570 570 I----

HP 2648A HP 2648A 
720 x 360 Subset 720 x 360 Subset 

Reloctable Origin: Reloctable Origin : 
ESC * m 0,21 OJ ESC * m 245,21 OJ 

210 
I 

210 t----
I 

I I 
0 J_ 0 J_ 

0 720 1023 0 245 1 023 

780 780 

1024 x 780 IMAGE AREA 

360 360 I----
HP 2648A HP 2648A 
720 x 360 Subset 720 x 360 Subset 

Reloctable Origin: Relocatabl e Origin : 
ESC * m O,OJ ESC * m 245,0J 

0 0 
0 720 1023 0 245 1 023 

Changing the Relocatable Origin (ESC * m <x,y>J) on 2648's Display to Cover th e 
Entire 780 x 1024 Display in Unscaled Mode 

080 
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Displaying Text 

Text can be displayed in either the al
phanumeric memory, or in the graphics 
memory . If graphics text mode is off (Im), 
text will be sent to the alphanumeric mem
ory. This is generally the most useful , as 
text can be scrolled , edited , erased, etc . 
without affecting the graphics image. Size 
and position of text is not important for 
program preparation , system interaction, 
etc. However, it is important for labels. So, 
if graphics text mode is on , text will go into 
the graphics memory, where size and pos
ition can be cont rolled . Graphics text can 
be turned on or off either locally 

( - - ' am ) or through an escape 
sequence (refer to Appendix A). 

Scaled Mode 

When operating in scaled mode, the re
mainder of the screen can be used as a 
dialog area for alphanumeric text. When 
text is written into the graphics memory in 
scaled mode, the size and angle are fixed 
to allow for 35 lines of text, as in some 
graphics terminals. The main idea behind 
scaled mode is to allow the 2648 to run 
immediately with existing industry stan
dard software with only minor software 
changes. 

When text is diverted to the graphics 
memory, the graphics cursor is used as an 
alphanumeric cursor to designate where 
the next character will go. On some other 
terminals , there are separate alpha
numeric and graphics cursors. In these 
terminals, the graphics cursor comes on 
when a response is expected from you . 
The graphics cursor in the 2648 is on con
tinuously until turned off from the key
board ( m 1111) or by computer 
program. 

Unscaled Mode 

Unscaled mode shows a 720 by 360 
subset of the larger picture. The area this 
covers can be changed by modifying the 
value of the relocatable origin (and re
drawing the picture). The relocatable ori
gin is subtracted from all incoming coor
dinates in unscaled mode. If this is set to 
0,0 (the default) the range X = 0 to 719, 
Y = 0 to 359 will be displayed. Setting 
the origin to 0, 360 would cover the area 
X = Oto 719, Y = 360 to 719. To dis
play an area larger than 720 x 360, scal
ing statements in the program must be 
changed. When characters are drawn in 
the graphics memory in unscaled mode 
the current size and angle are used . 
These can be changed locally ( m • · 
m a ) or with escape sequences 
(refer to Appendix A). This gives the user 
the maximum flexibility when labeling. 

Using Your Terminal in Compatibility Mode 

In either case, vectors are drawn using 
the current line type and drawing mode, 
giving you the capability of drawing dotted 
and dashed lines, etc . if you change your 
program to send the additional escape 
sequences. In general, all of the features 
of the terminal are accessible in either 
scaled or unscaled mode. 

To summarize , Compatibility mode is 
turned on by selecting either the scaled 
or unscaled mode. If graphics text mode 
is off, all text goes into the alphanumeric 
memory . If it is on , characters are drawn 
in the graphics memory. In scaled mode, 
such characters have fixed size and orien
tation . In unscaled , the size and angle 
can be changed. 
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Using Your Terminal in Compatibility Mode 

Control Codes 

The 2648A accepts the following control 
codes in Compatibility Mode: 

Read status and alpha cursor 
position 

E°c \ E°c ~ Read graphics cursor position 

E°c \ Read graphics cursor position 
when key struck 

E°c E"g Make hardcopy 

E°c FF Clear screen 

~ Go into graphics mode (draw 
vectors) 

~ Go into alpha mode 

ENO/ACK Handshake Protocols 

Since the ENOuiry/ACKnowledge hand
shake is disabled in Compatibility Mode, 
the baud rate may need to be lowered, or 
fill characters added, to prevent loss of 
data when running at high speeds (refer to 
the Reference Manual ). 
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Strapping 

The following escape sequences set firm
ware straps in the 2648A. 

• Set Graphic Input Terminator Strap 
Ee• t <byte 1> A 

where byte 1 is: 
0 = Carriage return only (Normal posi

tion) 
1 = Carriage return and EOT 
2 = No carriage return , no EOT 

• Set Page Full Break Strap 
Ee • t <byte> B 

where byte 1 is: 
O = Out (normal position) 
1 = In 

• Set Page Full Busy Strap 
Ee • t <byte> C 

where byte 1 is: 
O =Out 
1 = In (normal position) 

The software package that controls some 
other graphics terminals may be used to 
control the 2648A; however, you should 
consider the following: 

• The 2648A screen area is smaller than 
some graphics terminals ; vectors that 
go off the visible screen do not wrap 
around . However, the 2648A has Scal
ing Mode which reduces the software
generated image to fit on the 2648A 
screen . 

• Fill characters must be used to prevent 
losing data above 2400 baud . 

• To prevent data overruns, a 2000-
character buffer is allocated when strap 
P or Q is open (physically) on the 
Keyboard Interface PCA. The buffer is 
not allocated if the straps are set by 
escape sequences . Be sure to turn 
power off when setting the straps or 
perform a hard reset after setting the 
straps. 

Terminal Strapping and Equivalent Escape Sequences Controlling Compatibility Mode 

Keyboard Interface 
Function Strapping Escape Sequences 

Turn Off Strap P closed E°c & 5 Op OQ (no parameters) 
Compatibility Mode Strap Q open 

Turn On Strap P open E°c & 5 1 p OQ (no parameters) 
Scaled Mode Strap Q closed 

Turn On Strap P closed E°c & 5 1 g OP (no parameters) 
Unscaled Mode Strap Q open 



Using Your Terminal With Other Devices _____ 8 
This section describes how to use your 
terminal with the optional cartridge tape 
drives , optional printer, or HP-IB plotter/ 
printers.(Additional information on how to 
control these devices from a computer is 
given in the Reference Manual .) You may 
want to fold out the keyboard illustration 
inside the manual front cover for reference 
while reading the discussion that follows . 

NOTE 

The terminal uses a variety of mes
sages to inform you of terminal 
status. A list of messages and the 
corresponding action that should be 
taken is given in Section 12. 

__J 

Selecting Devices ( ) 

Data transfers from one device to another 
are made using the Device Control key 
group. The "devices" can be the display, 
left or right tape drives, or a printer. Data 
on the " FROM" device is sent to one or 
more "TO" devices. Some device opera
tions (READ, RECORD) do not use both 
"FROM" and "TO" device assignments . 
(Refer to the specific operation for addi
tional device information.) 

When you power on the terminal or per
form a full reset , the left tape is assigned 
as the "FROM" device and the right tape 
is assigned as the "TO" device. 

You can change the "FROM" and "TO" 
assignments using the key together 
with the function keys . The device as
signments are labeled in gold below the 
keys . One of the first three function keys is 
used to select a sing le " FROM" device: ...... 
The bottom row of function keys and &I 
key are used to select one or more "TO" 
devices : .......... 
When the prefix key is pressed , the 
indicator above the key will light. This indi
cates that the terminal is performing a de
vice selection . After you have completed 
the device selection , pressing any key 
(other than the key, function keys, 
B , or H!I keys) completes the selec
tion process and the light goes out. The 
terminal will then perform the operation 
indicated by the key pressed . If the 
key is pressed instead , the new device 
assignment will not be made. Once a de-

vice assignment has been made it will re
main in effect until it is changed or a full 
reset is performed. 

The Eil key is used to select the device 
(usually a printer) connected to the termi
nal by the Hewlett-Packard Interface Bus 
(HP-IB). 

Example: Assign the left tape drive as 
the "FROM" device, and the display and 
printer as the "TO" devices. 

. ........ 
Pressing - , mm would now cause the 
next line of data on the right tape to be 
sent to both the screen and the printer. 

You cannot use the same device for both 
"FROM" and "TO" assignments for copy 
or verify operations . If you do, you will get 
an error message on the screen when you 
try to perform the data transfer. (The error 
message can be cleared by pressing 
. ). 

When the terminal is used in Remote 
Mode (on-line to a computer) , device 
selections can be made by the computer 
program to prevent data loss. This can 
occur since data communications input is 
ignored during device selection . 
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Recording and Reading Data 

You can store information for use at a later 
time by recording it on a cartridge tape . 
Then the data can be read or sent to a 
computer whenever it is convenient . Also, 
recorded data can be edited easily using 
the various operations described later in 
this section. 

Recording Data 

RECORD . Pressing 111 copies data 
from the display (regardless of the 
" FROM" device assignment) to the "TO" 
devices. After the Im key is pressed , the 
cursor is " homed" and the entire contents 
of alphanumeric display memory is re
corded. 

The function key assignments (Section X) 
and the autoplot parameters (Section V) 
can also be recorded on the "TO" de
vices. To record either information, display 
the menu and press Ill. (Function key 
assignment menu is displayed by pres
sing m EB simultaneously. Autoplot 
menu is displayed by pressing m Bil 
simultaneously .) 
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The llll key can be used to stop the 
record operation . Refer to Section IX for 
remote operation. 

Format Mode. When in Format Mode the 
111 key will only record data in "unpro
tected" or "transmit only" fields of the al
phanumeric memory. (Refer to Section IV 
for a discussion of Format Mode and 
transmit only fields.) When the data has 
been recorded, a file mark is recorded, 
the cursor is homed, and the unprotected 
fields are cleared . This is useful when a 
single fo rm is used with more than one set 
of data. 

If a printer is the "TO" device, unprotected 
and transmit only data will appear exactly 
as shown on the screen. This allows you to 
use preprinted forms. The file mark at the 
end of the data will cause the printer to 
skip to the beginning of the next form . 

If you record data in Format Mode and 
read it back in normal mode, the entry for 
each field will appear on a separate line . 

RECORD 

099 

Example: Type some data on the screen 
and then record it on the right tape . 

Step 1. Press • , I& , and then type 
your name followed by llll . 

Step 2. Insert a tape in the right slot . Be 
sure the tape is not protected. 

Step 3. If the right tape is not assigned as 
the "TO" device, press , .. . 

Step 4. Press Ill to store the screen 
data on the tape. The eject button on the 
right tape drive should blink as the data is 
recorded. 

Step 5. Press - .. , .. to rewind 
to the beginning of the tape. 

Step 6. You can now read the data back 
to the screen using the example under 
" Reading Data". 



Reading Data 

You can read data from the left or right 
tape using the .. key . Data will always 
be displayed on the screen, regardless of 
the "TO" device assignment. 

READ. The .. key causes data to be 
read from the current position of the 
selected tape . The reading continues until 
a file mark or end-of-data mark is read : 
Data can be read from the beginning of a 
tape by rewinding the tape before pres
sing1 .. Consecutive files can be read 
by pressing .. for each file . (Refer to 
COPY for other ways to read data.) The 
read operation can be stopped by pres
sing m . Refer to Section IX for remote 
operation . 

The data read from the tape will be read 
automatically into display memory . If no
thing appears on the screen , the al
phanumeric video may be turned off . 
Press m - simultaneously to display 
the memory contents. If the screen is still 
blank, an empty display memory has been 
recorded on the tape . 

099 
READ 

Example: Display the data that you re
corded in the previous example. 

Step 1. Place a tape with recorded data 
in the right tape slot. Use the tape from the 
RECORD example . 

Step 2. Press , .. to assign the 
right tape as the "FROM" device. 

Step 3. Press .. The data in the first 
file on the tape will be displayed . (Refer to 
FIND FILE for a description of how to find 
and display other files on the tape . 

Displaying data from a tape allows you to 
display prerecorded forms for formatted 
data entry. (Refer to Section IV for a dis
cussion of forms.) 

Using Your Terminal with Other Devices 

Appending Data 

You can append data on a tape by find ing 
the current end of data on the tape and 
then recording or copying data to that 
tape . 

Example: Append data to the end of the 
right tape . 

Step 1. Press - , llm , D , D , D , 
.. to locate the end of data on the tape. 
The end of data message will appear on 
the screen . 

Step 2. Press m to clear the message. 

Step 3. Select the tape as the "TO" de
vice (if it is not already). Press , ... 

Step 4. You can now select a record or 
copy operation to add more data to the 
end of the tape. 
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Selecting Device Operations 
(- ) 

Most device operations (with the excep
tion of READ and RECORD) are selected 
using the - prefix key followed by one 
or two of the function keys. The operations 
are printed in green above the function 
keys . The functions that can be selected in 
this way are : 

• REWIND 
• SKIP LINES 
• MARK FILE 
• FIND FILE 
• COPY 
• EDIT 
• COMPARE 
• REMAINING TAPE/FILE NUMBER 
• WRITE/BACKSPACE/READ 
• GRAPHICS TRANSFER 

Operations that are not data transfers 
(REWIND, SKIP LINES, MARK FILE, and 
FINO FILE) require a device to be 
selected. The devices that can be 
selected are the left or right tape drive, or 
printer. This does not affect the "FROM"/ 
"TO"device assignments. 

REWIND 

Pressing .. causes the selected device 
to be rewound to its load point. This opera
tion requires a device selection . If the pre
vious operation recorded data on a tape , 
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an end-of-data mark is recorded at the 
current tape position before the tape is 
rewound . The end-of-data mark provides 
a reference point on the tape for append
ing data at a later time. 

Tapes should always be rewound before 
they are removed from the terminal. This 
insures that only blank leader tape is ex
posed at the front of the cartridge . 

You can select a printer for the REWIND 
operation. This will cause some printers to 
skip to the beginning of the next page 
(top-of-form) . 

Example: To rewind the left tape , press -....... 
SKIP n LINES 

The .. key causes the selected device 
to move forward or backward one or more 
lines . This operation requires a device 
selection . Press - , .. , followed by 
the number of lines to be skipped . When 
the number of lines is negative, and the 
selected device is a tape, the tape will be 
skipped backwards. (Printers ignore the 
sign of n.) If no value is enterC;J for n, -1 
will be used . A message indicating the 
operation and the number of lines to be 
skipped is displayed while the command 
is being defined. 

File marks are counted as one line . If you 
are skipping backward and the last line 
skipped is a file mark, the tape will be 
moved forward so that it is positioned after 
the file mark. (To skip backwards over a 
file mark, a -2 could be used .) Additional 
information on files and file marks is con
tained in the Reference Manual. 

Example : Skip the left tape forward 6 
lines. Press - .. , D , .. . 

Example: Skip backward 2 lines on the 
right tape. Press - , .. , a , U , 
DI . 

MARK FILE 

As you record data you may want to sepa
rate the data into files . This permits you to 
easily locate the data by file number after 
it is recorded on tape. "Marking" a file 
means recording a file mark at the end of a 
block of data. The file mark is recorded at 
the end of a file. You can then record 
additional data following the file mark and 
mark that file in the same way. For exam
ple, you could store two blocks of data on 
the same tape by recording the first block 
of data, writing a file mark, and then re
cording the second block of data. You 
could then address either block of data by 
using a FIND FILE operation. You can 
have up to 255 files on a tape, depending 
upon the length of the files . 



When a cartridge tape is the selected 
device, the MARK FILE function causes 
a file mark to be placed at the current 
position on the tape. (If this is done in 
Edit Mode the file mark is placed on the 
tape immediately and ahead of the data 
still in display memory.) The file mark is 
used to separate one file from another. 

When directed to a printer, the MARK FILE 
function causes some printers to skip 
to the beginning of the next page (top
of form) . 

Example: To write a file mark on the right 
tape , press - , .. , .. . 

FIND FILE (Tapes Only) 

Files of data recorded on a tape can be 
located with the FIND FILE command . This 
allows you to selectively read blocks of 
data that have been separated with file 
marks. (Refer to the MARK FILES com
mand .) 

The FIND FILE function causes the se
lected tape to be searched until the indi
cated file is found. If no value for n is 
given , - 1 is assumed and the tape wil l 
be positioned at the beginning of the cur
rent file . The tape is positioned just before 
the indicated file and after the file mark 
for the previous file. Selection of this oper
ation includes the device assignment. 

Example: Find file 42 on the right tape . 
Press - . .. . B . B ... . 

You can skip the tape forward or back
ward n files (move three files, not find file 
three) by using a plus or minus sign ( + -) 
before the value for n. 

Example: Move 7 files backwards on the 
left tape . Press - ... . 11 .U . 11111. 

Once the tape has been positioned at the 
proper file , pressing Ila will display the 
data in the file . You can also use this 
technique to selectively copy data from 
one tape to another or to a printer (see 
COPY). 

Find End Of Data (Tapes Only). Since the 
maximum number of files that you can 
have on a tape is 255 , you can locate the 
end of data on a tape by using 255 as the 
file number in a find file operation then 
press Ila . The tape will be positioned 
just after the last data. You can then 
append data to a tape that already con
tains data. 

Example: Position the right tape at the 
end of data. Press - , .. , 0 , 0 , 
n .... 

Using Your Terminal with Other Devices 

COPY 

NOTE 

Copy operations only apply to al
phanumeric memory. 

You can copy all of the data, a file , or a 
single line on the " FROM" device to one or 
more "TO" devices using .. , mm , or 
11111 keys. 

Copy Al l. Pressing - , .. will trans
fer all information from the "FROM" device 
to the "TO" device(s). File marks will also 
be copied . This is the easiest way to 
create backup tapes . If a tape is the 
"FROM" device, data will be copied from 
the present tape position to the end-of
data mark on the tape . If the display is the 
"FROM" device all data from the line con
taining the cursor to the end of display 
memory is copied . If a tape is the "TO" 
device, recording will begin at the tape 's 
present position . 
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COPY 

099 

Example: Copy the left tape to the right 
tape . 

Step 1. Insert the tape to be copied in the 
left tape slot. Insert another in the right 
tape slot. Be sure the right tape is not 
protected. 

Step 2. Select the left tape as the " FROM" 
device and the right tape as to the "TO" 
device. Press , D , m . 
Step 3. Select the Copy All operation . 
Press - , D . When both eject but
tons stop blinking, the copy operation is 
complete . 

Step 4. Rewind the right and left tapes. 
Press • ..... . . ... . .. 
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Copy File. Pressing - , m will copy 
a file from the "FROM" device to the "TO" 
device(s). When a tape is the " FROM" de
vice, data is copied from the present tape 
position to end of the file (including the 
first file mark). When the display is the 
"FROM" device, data is copied from the 
present cursor position to the bottom of 
the screen . When the terminal is in Format 
Mode a Copy File from the display will 
copy all " unprotected" or "transmit only" 
data from the line containing the cursor to 
the end of display memory (the same as 
Copy All) . 

Copy Line. Pressing - , D will copy 
a single line of data from the " FROM" de
vice to the "TO" device(s) . If the display is 
the "FROM" device, the line containing the 
alphanumeric cursor is copied . Graphics 
video cannot be copied using the Copy 
Line function . 

Example: Copy a single line of data from 
the current " FROM" device to the "TO" 
device. Press - , m . 

EDIT 

(This function applies to alphanumeric 
mode only.)Typing - , .. causes the 
terminal to turn on Edit Mode (EDIT light 
goes on). In Edit Mode, when the termi
nal 's alphanumeric memory is full and a 

new line of data is entered , the top line in 
memory is automatically sent to the "TO" 
device(s) instead of being lost. This allows 
you to read data from one tape to the 
screen , edit the data, and then record it to 
the other tape or a printer. If a tape drive is 
selected as a "TO" device make sure that 
the cartridge is not protected (see page 
8-8) . While in Edit Mode you cannot 
change device selection . 
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NOTE 

Edit Mode does not function when 
the 11111 key is down. Refer to the 
discussion on "Data Logging" in 
Section 9 for procedures to save 
data when the terminal is connected 
on-line to a computer. 
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READ. The llm key causes data from 
the " FROM" device to be transferred to 
the display. The read operation can be 
stopped by pressing 11111 . You can then 
edit the data from the keyboard before 
reading more data. 

RECORD. At the end of the edit operation 
the m key can be used to copy the 
remaining data on the screen to the "TO" 
device. The m key transfers all of the 
data remaining in display memory to the 
"TO" device. If there is more data to be 
read from a tape assigned as the "FROM" 
device, the record operation will automati
cally begin transferring this remaining 
data (until a file mark is reached) directly 
to the "TO" device. When the RECORD 
operation is complete , the terminal will re
turn to normal operation (Edit light will go 
out) . 

You can leave Edit mode at any time by 
pressing - , .. again . This will return 
the terminal to normal operation (the Edit 
light will go off). Any remaining data will 
not be copied to the "TO" device(s). 

Example: Edit data on the left tape and 
record the new version on the right tape 
while making a printed copy of the new 
data. 

Step 1. Select the devices. Press 
m .11 .mm 

Step 2. Turn on Edit Mode. Press - , .. 
Step 3. Press llm 

Step 4. Press a:I to stop the read oper
ation in order to make corrections. 

Step 5. After making the corrections , 
press llm to continue the reading opera
tion. 

Step 6. After the last correction is made, 
press 1111:1 to complete the data transfer 
to the right tape and printer. 

COMPARE 

Data on any two devices (except a printer) 
can be compared . The devices must be 
the "FROM" and "TO" devices. Data is 
compared beginning with the current re
cord on each device. If one of the selected 
devices is the display the comparison 
starts at the beginning of the line contain
ing the cursor. (If the terminal is in Format 
Mode the comparison begins with the first 
unprotected field). You can compare all of 
the data on a device, a file, or a single 
record using the following sequences: 

• Compare All - - .D , m 
• Compare File - - ,D , m 
• Compare Line - - , Ill , m 

Using Your Terminal with Other Devices 

Example: Compare the first file on the left 
tape with the second file on the right tape. 

Step 1. Position the tapes at the begin
ning of the proper fi les. Press - , llm , .............. 
Step 2. Press , m , l:DI to select 
the tapes for comparison . 

Step 3. Press - , Ill , m to make 
the comparison. 

Step 4. If the files do not contain exactly 
the same data a message will be dis
played giving either the character (byte) 
or line (record) where the data varies and 
the comparison will stop. The message is 
cleared by pressing 11111 . 

If the data on the two tapes checked in the 
last example varied , the differing data 
could have been displayed as fol lows : 

Step 1. Press - , D , l:DI , - , 
D , m to position the tapes. 

Step 2. Press , m , D , - , 
m and ... ... .... to 
display the data. 
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REMAINING TAPE 

You can get an estimate of the amount of 
tape remaining on each cartridge as well 
as the current file positions by pressing 
- , then the space bar. The information 
will be displayed in the following format: 

li11!9WJiN'd "if:Wf!llJ*l: ~ WW OH LEFT DR I VE' 
W ~ OH RIGHT DRIVE 

One full line of data uses about 2 inches of 
tape . (The Reference Manual contains 
more detailed information on tape storage 
capacity.) The message can be cleared 
by pressing 11111 . 

WRITE/BACKSPACE/READ 
(Tapes Only) 

When the terminal is in Write/Backspace/ 
Read Mode all tape write operations are 
verified . After each record is written, the 
tape is backspaced and read to make 
sure that the data is correct. If there is an 
error, the terminal attempts to write the 
data again up to 9 times. This process is 
time consuming and is not normally re
quired . 

Pressing - , lil!ill causes the Write/ 
Backspace/Read check to be made dur
ing subsequent tape record operations. 
Normal operation is restored by pressing 
- , lil!lil or by a full reset. 
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Graphics Transfer 

Graphics data (8-bit binary) can be 
copied from graphics memory to the car
tridge tapes or a printer capable of receiv
ing this type of data. (Refer to page 8-10.) 
Pressing - . m . E!i!I copies the 
contents of graphics memory to the "TO" 
device(s). A file mark is not written after 
the data. Pressing - . B . E!i!I 
copies the contents of the " FROM" device 
to graphics memory. 

NOTE 

A tape can store two displays of 
graphics data. 

Example : Copy the contents of graphics 
memory to the right tape . 

Step 1. Press B to select the 
right tape as the "TO" device. 

Step 2. Press - . m . Bl to start 
the copy operation. (The copy operation 
will take approximately 70 seconds .) 

Example : Copy the contents of the 
graphics memory to the printer. 

Step 1. Press E!i!I to select the 
printer connected on the HP-IB (Hewlett
Packard Interface Bus). 

Step 2. Press - . m . Bl to start 
the copy operation. (The copy operation 
will take approximately 60 seconds.) 

Example: Copy the graphics data on the 
left tape to the graphics memory. 

Step 1. Press 11111 to select the left 
tape as the "FROM" device . 

Step 2. Press - . B . El to start 
the copy operation . (The copy operation 
will take approximately 70 seconds.) 

Using Cartridge Tapes 

The optional cartridge tape drives allow 
you to store data locally at your terminal. 
Tapes containing stored data can be re
moved for safe keeping or used in COPY 
or EDIT operations. 

Inserting and Removing Tapes 

Tape cartridges are easily inserted 
through the tape unit doors . The tape car
tridge is inserted as shown below. 
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Before removing a tape it should be re
wound. When a tape is rewound , its light 
goes out. You can use the light as a re
minder when the light is on or blinking , do 
not remove the cartridge . Cartridges are 
removed by pressing the cartridge eject 
button . 

Protecting Tapes 

If you have data on a tape and want to 
protect it from being accidently overwrit
ten, move the tab marked RECORD at the 
rear of the cartridge in the opposite direc
tion of the arrow. In order to record addi
tional data on the tape it must have the tab 
in the record position . You can perma
nently protect the data by removing the 
tab from the cartridge . (The tab may be 
reinstalled when required for record oper
ations.) 

~-~ CARTRIDGE HEAD \__u DOOR OPEN 

TAPE PRESENT m_A\ \ 
(NO RUNOFF)~~,.... 
~-J) 

T~~S:~=~: A.~ IW ·-·-.. 
RECORD TAB 

I 

/ IN PROTECT POSITION 

RECORD ¢:::J PROTECT 
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If you attempt to write on a protected tape 
you wi ll receive a PROTECTED TAPE 
message on the screen . Correct the pro
blem by unprotecting the tape, typing 
Clll and reselecting the operation . 

Conditioning Tapes 

"Conditioning" a tape means to run the 
tape forward to the end of the tape , re
verse it, and run the tape backward to the 
beginning of the tape. This is done by 
inserting the tape cartridge to be con
ditioned, holding II while pressing El. 
and then selecting 11111 or m 
The eject button blinks during the condi
tioning process . When the light stops 
blinking , conditioning is complete . 

Condition ing is necessary for smooth , 
continuous operation of the cartridge . 
Whenever a cartridge has been subjected 
to sudden environmental changes (such 
as being transported by air) , you should 
condition the tape before use. Also, if the 
READ FAIL message occurs while reading 
a particular cartridge, it may be due to 
uneven tension on the tape. Conditioning 
restores proper tension , and the tape will 
operate smoothly. If READ FAIL messages 
still occur after condit ioning , try cleaning 
the tape transport read-record head . 
Refer to Section 11 for cleaning proce
dures. 

Using Your Terminal with Other Devices 

Testing the Tape Drives 

Pressing - , El performs a diagnos
tic test of the tape drives. Before using this 
function read the description of TAPE 
TEST in Section 12. 

Using the Terminal with a 
Printer 

The terminal can be used with a variety of 
printers to provide a " hard" or paper copy 
of data. In most operations the printer can 
be used in the same manner as one of the 
tape drives . Some operations, such as 
selecting the printer as a "FROM" device, 
cannot be performed for obvious reasons. 

Printing Alphanumeric Data 

If the printer has been selected as a "TO" 
device using the key, data can be 
printed using the RECORD , COPY, or 
EDIT operations. 
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Using Your Terminal with Other Devices 

Example: Copy alphanumeric data from 
the display to the printer. 

Step 1. Press 
the devices . 

IJll , .. to select 

Step 2. Press - , .. to print the data. 

Controlling the Paper 

The printer paper can be positioned by 
skipping lines. On some printers you can 
use a mark file or rewind operation to 
move the paper to the top-of-form . 

Example: Move the paper to the top of 
form and then skip 3 lines . 

Step 1. Press - , l:m , Ell to position 
the paper at the top of the paper form . 

Step 2. Press - , .. , El , Ell to 
move the paper up 3 lines. 
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Using the Terminal With a Video Hard 
Copy Unit 

Graphics and alphanumeric video can be 
copied from the screen to a video hard 
copy unit. The keyboard can control send
ing the data to the copy unit if a 13232K 
accessory cable is used. If the 13232L 
cable (coax) is used, the print switch on 
the copy unit must be used. 

If the 13232K accessory cable is used, the 
printer is selected as the " TO" device 
using the key, then screen data is 
transferred to the hard copy unit using 
RECORD or COPY operations. 
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Example: Copy data from the display to 
the video hard copy unit. 

Step 1. Press 
the devices. 

, IJll , Ell to select 

Step 2. Press - , .. to print the 
data. 

Using the Terminal With the 
HP-18 Printers 

Graphics data or alphanumeric data can 
be copied to a printer connected to the 
terminal by the HP-IB (Hewlett-Packard 
Interface Bus). The printers supported 
presently are the HP 7245A-001 Plotter 
Printer and the HP 2631 G Printer. 

Example: Copy the contents of graphics 
memory to the HP-IB printer. 

Step 1. Press ll!!i!I to assign the 
printer as the "TO" device. 

Step 2. Press - . 111!11 . Elil to start 
the copy operation . 

Example: Copy the graphics data stored 
on the right tape to the HP-IB printer. 

Step 1. Press m:lll . &!ill to as-
sign the "FROM" and "TO" devices. 

Step 2. Press - . m:lll (ALL) or llm 
(FILE) or IJll (LINE) to start the copy 
operation . 



Example: Copy the alphanumeric data 
on the screen to the HP-18 printer. 

Step 1. Press m . Ell to as-
sign the "FROM" and "TO" devices. 

Step 2. Press - . m (ALL) or m 
(FILE) or .. (LINE). 

Selecting HP-IB Addresses 

When a transfer to a device on the HP-18 is 
initiated, the data is sent to the current 
" listen" address . The default value is 6. If 
the printer is not set for this address, the 
"listen" address must be changed to the 
printer address . This is accomplished as 
follows : 

Press - . B . (listen address), &!I . 

When a transfer from a device on the 
HP-18 is initiated, the data is read from the 
current "talker" address . The "talker" ad
dress is set as follows : 

Press - . .. . (talker address), 
&!I . 

Using Your Terminal with Other Devices 
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Using Your Terminal with a Computer ______ 9 
The terminal can be connected to a com
puter system either directly or through a 
modem. A variety of interface accessories 
are available depending on the type of 
connection desired. (Additional informa
tion on interfaces is contained in the Ref
erence Manual .) The terminal accepts 
most industry-compatible communica
tions codes (see Section VII) and therefore 
it can usually be connected to a system 
and driven by this software. Also, you may 
drive the terminal with its own graphics 
communications code to use more of the 
powerful features (refer to the Reference 
Manual) . 

Preparing the Terminal for 
Use On-Line 

Very little must be done to use the terminal 
on-line. The proper interface should be 
installed , and the modem or direct line 
connected (this is normally already done). 
Make the settings listed in the following 
paragraphs. 

Communication Settings 

There are three switches in the communi
cation group used to match the require
ments of the computer that you will use. If 
you are using you r terminal in a multipoint 
configuration, these switches will normally 
be preset and inaccessable. Additional in
formation on communication settings is 
given in the Reference Manual. 

BAUD RATE. This switch sets the speed 
at which data will be transferred . If you do 
not know the correct speed, use 300 for 
remote operation or 2400 for hardwire op
eration (where the terminal is directly con
nected to a compute r) . If data from the 
computer appears garbled it may mean 
that you should se lect a different baud 
rate. 

PARITY. This switch selects the type of 
data checking to be used. If the "_ " or 
"8 " character appears on the screen, you 
may have selected the wrong parity. 

DUPLEX. This switch is normally set to 
FULL. If no characters are displayed, 
swi tch to HALF. 

RANGE . This switch replaces the DU P
LEX switch on multipoint termina ls. The 
RANGE switch is only present on terminals 
having the Multipoint option and is nor
mally inaccessible. It allows you to select 
between speed ranges on the BAUD 
RATE switch. 

Selecting Operating Modes 

REMOTE . The ICl!llll key must be down. 
This allows the terminal to send and re
ceive data through its communication 
interface. 

AUTO LF. Normally the .. key should 
be up. 

CAPS LOCK. Leave the IH key down 
unless the system you are using accepts 
lower case characters. 
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BLOCK MODE. The 11111 key is used to 
select character-by-character or block 
transmission of data. When the key is up 
the terminal transmits characters to the 
computer as they are typed. This mode of 
operation is used for conversational ex
changes with the computer system. 

Example: 

Computer P lea!lle Type Your Company 
Ha me 

You type HEWLETT-PACKARD 

Computer What Fi 1 e Humber Wou 1 d You 
Like From The HEWLETT

PACKARD Library? 

You type 12345 

and so on ... 
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When the llll key is down, characters 
are not sent as they are typed. Instead you 
can input information to the terminal and 
then edit it before sending it to the com
puter.The data is sent with the 1111 key. A 
portion of a line, a whole line, or even an 
entire screen of data can be sent at once. 
The size of the block of data sent depends 
on the setting of switches inside the termi
nal. (Refer to the Reference Manual for 
detailed information on the operation 
of Block Mode.) 

Additional Settings 

There are several more switch settings 
that can be made. These settings control 
such terminal features as compatibility 
mode, line wraparound , the number of 
characters to be sent in block mode, and 
character overstrike (Space Overwrite 
Latch) . Setting of these switches is nor
mally required only when the terminal is 
first installed. These switches are located 
inside the terminal. Instructions for setting 
these switches are contained in the Refer
ence Manual. 

If a modem is used it may be necessary to 
turn on the modem, make modem speed 
and parity settings, or dial a number. Baud 
rate , duplex, and parity settings should be 
the same values used for the terminal. 

--~···· ._._1111!•_.---I COMPUTER I 
~,\~~:y;:)~!';';'jj~ ~l~~~ 
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Sending Data to the Com
puter 

Data can be sent to the computer from the 
terminal keyboard or from one of the car
tridge tape drives. 

From the Keyboard 

When not in Block Mode, data entered 
from the keyboard is sent immediately to 
the computer automatically. If you are in 
Block Mode ( llll key down) then the 
data is stored in the terminal until you 
press the 1111 key . Block mode and 
the 1111 key are often used with data 
entry forms. (Refer to Section IV) . 



From a Tape 

Data can be read from a tape and sent to 
the computer. This allows you to prepare 
data ahead of time, off-line and then send 
the data later. In Character Mode ( EB 
key up), pressing llm causes the next 
line of data on the "FROM" device to be 
sent to the computer. If the terminal is set 
for Block Mode ( EB key down) the ter
minal will not send data to the computer 
when the llm key is pressed . In order to 
send data to the computer using the llm 
key when in Block Mode, you must use .... 

llm only 

Local: Copy file to display 

Remote 

Character: Read file to computer (handshake per 
G, H straps) 

Block: Copy file to display (allows editing be
fore sending data to computer via the 
ENTER key) 

II llm 
Local: Copy file to display 

Remote 

Character: Read file to computer (no handshake) 

Block, Line : Read fi le to computer (handshake per 
G, H straps) 

Block, Page : Read file to computer (no handshake) 

-R 

~_..:._- - - -l ')/!!ii&JJJ:, mmj 
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From an HP-IB Device 

Data may be read from an HP-IB device 
and sent to the computer. The data must 
be ASCII ; no binary data is allowed . All 
records must be no longer than 256 bytes 
and end with a line feed character. The 
" TALKER" address must be set to the 
same value as the address switches on 
the device (see page 8-10). Also , the 
HP-IB device must be selected as the 
" FROM" device (press ll!!!ll ). In 
character mode (el key up), pressing 
llm causes the next record on the HP-IB 
device to be sent to the computer. 

Receiving Data From The 
Computer 

To the Display 

No special action is required to receive 
data from the computer. Data is normally 
displayed on the screen as it is received. 

Using Your Terminal with a Computer 

When operating at high data rates or when 
data is also being copied to a printer or 
other device it may be necessary to use 
"fill " or " pad" characters in the data to 
synchronize the terminal and computer. 
This will prevent possible data overruns . 
Detailed information on " fill" characters 
and other synchronization techniques are 
described in the Reference Manual . 

To a Tape 

The computer can be programmed to ' 
send data directly to the cartridge tapes 
(refer to the Reference Manual) or you can 
direct data to a tape from the keyboard by 
naming the tape unit as a "TO" device and 
then pressing the llm key before the 
computer begins sending the data. The 
device assignment can be done at any 
time by pressing , m , or !Im . 
The Ill key should be pressed before 
the last response to the computer (typi
cally before pressing 11!:1 ) but before 
data is received from the computer. (See 
Data Logging.) 

To a Printer 

Data received from the computer can be 
routed to a printer in the same manner as 
described for the cartridge tapes. ( 
B , 1111 or ll!!!ll . Ill.) (See 
Data Logging .) 
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COMPUTER 

0 55 

To a Video Hard Copy Unit 

Data received from the computer can be 
routed to a video hard copy unit by dis
playing the data on the screen , then copy
ing the display by pressing the print 
switch on the hard copy unit. If a 13232K 
Accessory cable is used to connect the 
terminal to the hard copy unit, , B , 
1111 could be used. 

To Several Devices 

You can route data received from the 
computer to several devices by using 
more than one device in the device as
signment operation . For example, 
m , B will cause the data to be 
routed to both the right tape and the 
printer when the 1111 key is pressed . 
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To an HP-18 Device 

Data received from the computer may be 
sent to an HP-IB device (such as a plotter 
or printer) . All records must be no longer 
than 256 bytes and end with a linefeed 
character. The "LISTEN" address must be 
set to the same values as the address 
switches on the device (see page 8-10). 
Also the HP-IB device must be selected as 
the " TO" device (press Ell ). 
Press 1111 before pressing 1111 as the 
last response to the computer. 

Data Logging 

The terminal can be set to perform on-line 
data logging. This functions in a manner 
similar to Edit mode. Data received from 
the computer is displayed on the screen . 
When the terminal memory is full , data at 

the top of memory is routed to the "TO" 
devices . 

It may be necessary to use "fill " charac
ters to prevent data overruns when operat
ing at high data rates . See the discussion 
of "fill " characters on the previous page . 

If both tape drives are selected as "TO" 
devices, data is written to the left tape first . 
When the left tape is full it is automatically 
rewound and data is routed to the right 
tape. If a new tape is inserted , all of the 
data in memory is recorded on the current 
"TO" tape before continuing. This insures 
that data from the computer will not be lost 
while the new tape is rewinding. (This oc
curs only when both tapes are selected as 
"TO" devices.) 

Data logging is performed by first select
ing "TO" devices, and then typing - , ... 
Data logging can only be done while the 
11111 key is down (On-Line operation). 
While performing data logging the 11111 
key is disabled and you cannot change 
"FROM" or "TO" device assignments. 

In order to return to normal operation after 
the data logging is complete, type - , 
.. again . 



The 11111 key can then be used to cause 
the current display to be logged to the 
"TO" devices. When the 11111 key is used, 
data beginning at the top of the screen 
(not memory) to the line above the current 
cursor position is sent to the "TO" devices. 
After the last line is transferred, the termi
nal beeps and normal data logging re
sumes. This is useful to clear the terminal 's 
memory so that it can continue to store 
data while you are rewinding a tape. The 
terminal automatically performs this func
tion when a new tape is inserted while 
performing data logging . 

Using Your Terminal with a Computer 
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User Definable Soft Keys 

C:LI ,. 
f-AOM l TAPE RT APE M-fUNCTIOfi R[WINO FILE 

DEVICE~ R TAPE 

to LY APE R TAPE 

076 

L" J 
OISPlAY 

SK• 
• IJES 

OCSPlA Y 

• [Oil ,. 
..... 

Fil.E-. 

fa 

PAll!ITER 

The terminal's 8 special function keys 
(mlll - Ell ) can be loaded with up to 
80 characters each. These programmable 
keys are called " soft " keys. The data 
called by these keys can be defined to be 
for use locally at the terminal only, for 
transmission to a computer only, or to act 
in the same manner as data entered nor
mally from the keyboard. 

In addition, the Ill key can also be as
signed up to 80 characters. Normally, the 
"soft" m key is used to provide a spe
cial line ending character for a computer 
system. More information on the soft Cl:I 
key is contained in the Reference Manual. 

NOTE 

If the Ill key is pressed while the 
function key assignment menu or 
the Autoplot menu is displayed, the 
carriage return function only will be 
performed regardless of its defini
tion . 

To load the keys or display the current key 
assignments press the m key simultane
ously with the S!I key. This causes the 
current key assignments to be displayed 
in the following format: 

f# type '11 type 
or 

string string 

where : 

" # " is the function key number (1-8) 
"type" is a T (Transmit , send to com

puter only), L (Local , use at ter
minal only) , or N (Normal , use as 
keyboard input), and 

"string" is a group of up to 80 ASCII 
characters . 

The labels f1 through f8 indicate the key; 
the character T, L, or N following the key 
label tells the terminal where to send the 
character string . The line below each key 
label contains the string of characters as
signed to the key. 

10 
Wheneve r the terminal is turned on or the 
Iii key is pressed twice rapidly (full re
set), the function keys will automatically be 
assigned default values of 'i: p , 'i: g , 'i: r , 
'i: !I , 'i: t , 'i: u , 'i: v , and 'i: w and are of type 
T. The IZI key ('i. ) has the default value of 
'i. (carriage return) and is of type N. Type 
m Iii to display the current key assign
ments . The screen should appear as 
shown. Press m S!I again to return the 
normal display. 

~1-j 
'iii T / TRANSMITONLY 

KEY NUMBER 1 -Ill 

0 66 

Ei:p - CHARACTER IE T STRING 

Ei:q 
IE T 
Ei:r 
(II T 
'i:s 

(B T 
Ei:t 
~T 
'i:u 

(lj T 
Ei:v 
IE T 
Etw 
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User Definable Soft Keys 

Using the Soft Keys 

You can make changes to the values as
signed to the soft keys at any time . Simply 
type m ell to display the current key 
assignments and then type in the new val
ues to be assigned . You can even enter 
control characters if you turn on !!!B be
fore entering the characters. If you do, 
remember to turn off !!!B after completing 
the key assignments (or before using the 
BACKSPACE or alphanumeric cursor con
trol keys D a 11 llto edit the soft 
key strings). 

Exercise: Assign your company name 
and address to the D key. 

For example: ACME Co. 
10 Star Rt. 
New York, NY 

Step 1. Type m ell . 

Step 2. Position the cursor for the D 
key. 

Step 3 . Type D to ind icate the string is 
for use at the terminal only. 

Step 4. Turn on~ and put the lil'llil key 
up. 

10-2 

Step 5. Type ACME Co. C111 10 Star Rt. 
Clll New York, NY Clll . The soft key 
display for D should appear as follows: 

D L 
ACME Co . ~ 10 Star Rt. ~ New York, NY ~ 

Step 6 . Turn off !!!B 

Step 7 . Turn on lil'llil . 

Step 8. Type m ell to return to normal 
operation . 

Step 9. Press D . 

Note that since the lil'llil key is down, a 
linefeed is added following each Clll 
when the D key is pressed . 

ACME Co. 
1 0 Star Rt. 
New York, NY 

Storing the Soft Key Assign
ments 

You can store the key assignments on 
tape by pressing 11111 while still in the key 
assignment mode. The function key as
signments can be loaded from the tape by 
pressing - . Do not include LF charac
ters in function key assignments that are to 
be loaded on a tape (lil'llil key should be 
up) . 

Example: Store the soft key assignments 
of the previous example on a tape . 

Step 1. Perform steps 1 through 6 in the 
previous example. 

Step 2 . Place a tape in the right slot. 
Make sure that the tape is " unprotected" 
(the record tab is positioned in direction of 
the arrow). 

Step 3 . If the right tape is not assigned as 
the "TO" device, press g . 

Step 4. Press 11111 . 

Step5. Press - , g , n . 
Step 6 . Return to normal mode. 

Step 7. Press l!i!!!I twice to clear the new 
key assignments. 

Step 8. Type m ell to show that the 
keys have the default values. 

Step 9. Type m ell and then , mm 
, m , Ill to load the keys from tape . 

Step 10. Use m ell to see that the new 
key values were stored . 



Using the Definable Keys With A Computer 

Besides holding often used text combinations the definable keys can be used to hold 
log-on and log-off messages for computer systems. 

Example: A sample key assignment to log on to the Hewlett-Packard 2000 Computer 
System might be as follows 

.. H 
HEL-C500,PASWRD~ 

A second key could be used to call and execute a library program 

.. H 

EXE-$TEST1 ~ 

A third key cou ld be used to log off of the system 

Ell H 
BYE~ 

Example: The soft keys could be used to generate graphics functions. A simple cen
tered letter head with a trademark is shown below. 

Ac•e Grain Co. 

999 Wood Way 

Field City, HY 

.. H 

'i:•pha9,3 9,12 3,15 3,20 2,212,263,25 3,31 4,30 4,36 5,35 5,40 10,35Z'i:&f5E 

llmH 
'i:•ph15,40 15,35 16,3616,30 17,3117,2518,2618,2117,2017,15 11,1211,3Z'i:&f6E 

.. H 

'i:•ph9,3a5,35 10,30 15,35a4,30 10,25 16,30a3,25 10,20 17,25a4,20 10,15 16,20aZ 

.. H 

'i:•m350,300j50'i:•pa360,290Z'i:•dSAcme Grain Co.~'•999 Wood Way~'•Field City, HV~'•'i:•dT 

ilmH 

User Definable Soft Keys 

Labeling the Function Keys 

The terminal comes with 5 blank function 
key templates. These templates can be 
labeled with the functions assigned to the 
programmable keys . The template can be 
d ropped over the function key group fo r 
easy reference . 

iOG-IN TEST l LOG·OFF r,~~-

LETTER
HEAi> 
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Maintaining Your Terminal __________ _ 11 
Cleaning the Screen and 
Keyboara 

The screen and keyboard can be cleaned 
to remove dust or grease. First , lightly dust 
using a damp, lint-free cloth. The cloth 
should be just damp enough to pick up 
dust, not wet. Paper towels are fine. Avoid 
wiping dust or lint into the keyboard area. 

Smudges and fingerprints can be re
moved using most conventional cleaners 
(such as "SNAP" glass and plastic cleaner 
manufacture d by Mist Products Inc ., 
16 Watch Hill Rd ., Croton-on-Hudson, N.Y. 
10520). DO NOT use petroleum based 
cleaners such as l ighter fluid or 
cleaners containing benzene, tricholor
etylene, dilute ammonia, ammonia, or 
acetone. These could harm the plastic 
surfaces. Avoid spraying between the keys. 

Cleaning the Tape Drive 

The cartridge tape drives may develop a 
build up of oxide on the recording heads 
after extensive use. The oxide buildup oc
curs as a result of normal operation but 
may cause tape errors. 

The read-record heads on the tape drives 
should be cleaned every 50 hours of 
cartridge tape operation or when read 
problems occur. The head cleaning kit 
provided with the terminal contains all 
the necessary items. The procedure is as 
follows : 

Step 1. Dip one of the swabs into the bot
tle of head cleaning solvent to saturate the 
swab. 

Step 2. Hold the tape unit door open with 
your finger and clean the head with a 
back-and-forth motion of the swab (not an 
up-and-down motion). The head is the 
shiny surface at the right rear of the drive. 

Step 3. Take a dry swab and wipe the 
head clean with a back-and-forth motion 
(not an up-and-down motion). 
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In Case of Difficulty ____________ l2 
This section contains error recovery in
structions, testing and troubleshooting in
formation , a list of error messages, and a 
simple procedure for recovering from 
accidental end-of-data marks. Once you 
have determined that the terminal is not 
functioning properly procedures for re
questing service are given at the end of 
the section under " How to Get Help". 

Using RESET TERMINAL 

It may be necessary to use the IPi!B key to 
clear error conditions. Since the IPi!B key 
has a major effect on terminal operation, it 
should not be used unless necessary . 
There are two types of reset, a soft reset 
and a full reset. 

Soft Reset (Normal) 

A normal reset is performed by pressing 
the IPi!B key once. This causes the follow
ing : 

1. Any error messages present are 
cleared , the active display returned , 
and the keyboard unlocked. 

2. If el is enabled , it is turned off. 

3 . Incomplete device selections are 
cleared. (Previous selections are re
tained .) 

4. If the terminal is performing an Auto
plot, operations are ended . 

5. If graphics text is enabled , it remains 
enabled. 

6. If the terminal is set for REMOTE, RE
CORD operations are ended. 

7. Device operations (tape or printer) are 
stopped . If a tape drive was moving at 
the time the ea key is pressed, the 
tape will be rewound . In addition, if the 
tape drive was recording data, an 
end-of-data mark will be recorded be
fore the tape is rewound . 

8. Current transmission of data stops . 
Data waiting to be sent to a computer 
is not sent . Partial messages from a 
computer are lost. The data communi
cations facility is re-initialized . 

9. All keyboard lights are turned on for 0.5 
seconds . During the time the lights are 
on the ea key can be pressed again 
to perform a full reset. After 0.5 sec
onds the lights are restored to their 
previous states (with the exception of 
DISPLAY FUNCTIONS, RECORD, and 
DEVICE SELECT indicators). 

Full Reset 

A full reset is performed by pressing the 
ea key twice within 0.5 second (refer to 
soft reset) . This has the same effect as 
turning power on. It completely re
initializes the entire terminal and should 
not be used unless necessary . A full reset 
causes the following: 

1. The screen , graphics memory, and 
alphanumeric memory are cleared . 
The Autoplot Menu is cleared . All 
graphic functions, format mode, dis
play functions, and all programmable 
functions including the function keys 
( .. - lllll) are turned off or set to 
their default values. 

2. Device assignments are set to their 
default values , tapes (if present) are 
rewound to their load point. (An end
of-data mark is not written.) 
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Operator Troubleshooting 
(SELF-TEST) 

The self-tests tell you if the terminal is per
forming properly. The tests are made from 
the keyboard and do not require tools or 
even a computer. You should make the 
tests whenever you feel that the terminal is 
not working properly. If the terminal fails 
any of the tests, refer to "How to Get Help" 
at the end of this section. 

There are three tests that can be made. 
The first, Terminal Test , checks out the 
terminal (excluding the tape drives) and is 
made by pressing the Bl key. This test 
can also be used to find out which options 
are installed and how the terminal jumpers 
are set. The Tape Test checks out the 
terminal and the tape drives. This test is 
made by pressing - , Bl . The Data 
Comm Test checks the terminal 's data 
communication function. Instructions for 
the Data Comm Test are given in the Ref
erence Manual. 

Terminal Test 

CAUTION 

Terminal Test clears all data in the 
graphics memory. This data cannot 
be recovered . 
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You can test the terminal by pressing the 
Bl key. This is a GO/NO-GO check to 
see if the terminal is functioning properly. 
The Terminal Test cannot be performed if 
the terminal is in Edit mode. Pressing the 
Bl key causes the following: 

• The keyboard lights are turned on. This 
indicates that the terminal's power sup
ply, microprocessor, and indicators are 
functioning properly. The lights remain 
on until the test is completed. 

• A test of the terminal 's microcode is 
made, the display is turned off , and the 
terminal's alphanumeric display mem
ory is tested. 

• The bell is beeped, the display is turned 
back on, and all character sets con
tained in the terminal are displayed. 

• A line of characters, @ABCDEF
GHIJKLMNO, is displayed. If the Dis
play Enhancement option is installed, 
then Underline, Half-Bright, and Blink
ing will be displayed (in Inve rse Video) 
in all possible combinations in this line 
of characters. 

• Fourteen bytes of status information 
are displayed and the keyboard indica
tors are turned off. The first seven 
bytes are the primary terminal status 
and the next seven bytes are the 
secondary terminal status. (Refer to 
the Reference Manual for an explana
tion of terminal status.) 

• A graphics test is performed. The test 
checks both the vector generating func
tion as well as the graphics memory. 
This is done by drawing a series of hori
zontal and vertical lines . In addition, a 
series of graphics characters is drawn 
at different sizes to test the graphics 
character generation function. If this 
test fails, a message indicating the fail
ing component may be displayed. (Re
fer to the Reference Manual for addi
tional information on the graphics test.) 
This test takes approximately 20 sec
onds. 

• The terminal test pattern and status 
byte display is restored to the screen. 

Generally, if the terminal beeps and the 
display shows a pattern similar to the ones 
below, then the terminal is functioning 
properly. The test pattern displayed will 
depend on which features are present in 
your terminal . 

HMI must be pressed to resume opera
tion if an error occurs during the test. 
When HMI is used to recover from a test 
error, the terminal will always perform a full 
reset. However, terminal operation will not 
be reliable if the Self Test failed. 

The test 
corded. 

NOTE 

pattern caccot be te-J 



'fl\\~ ~\\O\~~' ~~\~l~~~ \\\~~~\~ 

@ABC DEFGHIJK LMHOPQRS TUVWXYZC 

800•020 0400000 

,.sl\\I\ ! "# 

\]•_•abc 
Stir'()•+ 
defghijk 

L , [ Se~ondary Terminal Status 

Pnmary Terminal Status 

Test Pattern for the standard terminal. 

(~i+ 'I L\w.ir I.I•• 1 I• I 11 • I• II I I n<{f~ 'i'Ll:~ 

l=Lfll II u.i~ ~Jrrl 11-h•l..i - _.LL TT F l1i ·~H~I!! 
11~ v!l(r+~nr 

11a~'/I -£a>.n~e.ic W).ll'P•t8cr T~lloxv~t -+T+-Ua~'/I -£a>.n~e.ic 

'fl\\~ ~r.\O\~~' .. ,.~\~lD1~~ \\\\~~\~ ,.s\\I\ ! "# SI&'()•+ 
@ABC DEFGHIJK LMHOPQRS TUVWXYZC \]•_•abc defghijk 

8A~E~H I U,"@J 800•020 0500000 

Test Pattern for terminals containing Display Enhancements, Math Symbol Set , 
Line Drawing Set, and Cartridge Tapes . 

,-./0123 
lmnopqr5 

;i~t· ;' ~ 
I I • I 

:M~~ 
+=1zo121 
wvvp·q8cr 

, - . /0123 
lmnopqr5 

In Case of Difficulty 

456789: ; 
tuvwxyz{ 

;t:c:~.~ 

.L~=·-1 •l..i 
.. 5 ' 7 • , S21\ 
T~lloxv~t 

456789:; 
tuvwxyz{ 

<=>? 
D"-1 

~ 
ttrl# 
_ _ll_TT 

.Ju: 
-+T+-~ 

<"' >? 
D"-1 
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In Case of Difficulty 

Tape Test 

CAUTION 

The tape test requires two unpro
tected tape cartridges. Make sure 
that the data on these tapes need 
not be saved . 

The tape test is selected by pressing 

- ' EHi. 
A test is performed on the left tape unit. 

1. A worst case data pattern (" %Z" re
peated 128 times to form a 256 
character record) is recorded on the 
tape cartridge. 

2. The tape is backspaced over the re
cord to the beginning of the test 
pattern . 

3. The test pattern is read and verified. 

4. A file mark is recorded and verified. 

Two Terminal Tests are performed as 
described previously. 

A test is performed on the right tape unit 
(same as the left tape unit) . 

A Terminal Test is performed . 
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If a fault is detected during the Tape Test , 
the test will stop and one of the following 
error messages will be displayed : 

NO TAPE, RUNOFF, DATA PROTECTED, 
FAIL, WRITE FAIL, STALL, or END OF 
TAPE 

These messages are explained under 
" Messages". If the recovery procedure 
given does not correct the problem, or if 
the problem is not obvious, you can follow 
the supplemental tape test procedure that 
follows. 

Tape Test Error Recovery Procedure 

1. Obvious errors (e .g . NO TAPE, 
RUNOFF, DATA PROTECTED, END OF 
TAPE) - follow the procedure given 
under "MESSAGES". 

2. STALL - If this message occurs fre
quently or consistently, contact your 
Hewlett-Packard service office. 

3. WRITE FAIL, FAIL - Follow the proce
dures in the flowchart . 

4. Errors not related to tape operation 
(ROM error, RAM error, etc.) refer to 
Reference Manual . 

Assume tape is bad . 
Try different tape . 

Contact HP 
Service Office 

YES 

RESUME 

* •ON L EFT DRI VE or ON RIGHT DRI V E 



How to Recover from an 
Accidental End-Of-Data 

If you accidentally cause an end-of-data 
mark to be written on your tape ahead of 
valid data, you will normally not be able to 
read the data. 

You can recover all but about 10 lines of 
data lost at the point where the end-of
data mark was written . Use the following 
procedure: 

Step 1. Place the tape with the end-of
data mark in the left tape drive and a new 
tape in the right drive . 

Step 2. Press ...... 
Step 3. Press - , .. . This will copy 
all of the data up to the end-of-data mark . 

Step 4. When the tape stops reading , 
press .. until the END OF DATA mes
sage appears. 

Step 5. Press llD to clear the message. 
Press - , 1111 .. . This moves the 
tape past the end-of-data mark. 

Step 6. Copy the remaining data to the 
rig~! tape by pressing - , .. . 

Step 7. When the copy operation is com
plete, rewind the right tape . You can now 
restore the missing lines of data using the 
Edit function . 

Messages 

A variety of display messages inform you 
of terminal operating status , improper 
commands, or malfunctions . Messages 
appear in the upper left corner of the sc
reen. 

In Case of Difficulty 

The following table gives an alphabetic list 
of terminal messages , their meaning , and 
any action that may be required . 

0 ON LEFT DRIVE or ON RIGHT DRIVE 

@ This message can also occur during a 
self test llB must be used to clear 
the error. In this case one press of llB 
will cause a "full " reset . 

How to Get Help 

If you have performed the self-test and 
received an error message or if the test 
did not complete properly, the terminal is 
probably malfunctioning. At this point you 
can contact your nearest Hewlett-Packard 
service office . A list of service offices is 
given at the back of this section . 

If you wish you can perform additional 
tests which may correct the malfunction. 
Procedures for these tests are given in the 
Reference Manual. These tests consist of 
a check of the terminal 's assemblies and 
cables for loose connections and a test of 
the data communication function . The 
communication test helps isolate malfunc
tions when the terminal is used with a 
computer. 
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In Case of Difficulty 

MESSAGE 

abcde DATA COMM ERROR 0-5 

ABORTED END OF TAPE 0 

AUTO PLOT 
(Menu) 

AUTO PLOT ERROR MAXIMUM X 
LESS THAN OR EQUAL TD MINIMUM 

AUTO PLOT ERROR MAXIMUM Y 
LESS THAN OR EQUAL TO MINIMUM 

AUTO PLOT ERROR TDD MANY X LABELS 
AUTO PLOT ERROR TDD MANY X TI CS 
AUTOPLOT ERROR TOO MANY Y LABELS 
AUTO PLOT ERROR TDD MANY Y TI CS 

BUFFER OVERFLOW 

BUSY-WAITING 0 

CONFLICT I NG I /0 
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MEANING 

An error occurred during the datacomm 
self test. 

The physical end-of-tape has been reached . 
The tape drive has stopped to prevent 
runoff. 

An Auto Plot Menu command has been 
entered from the keyboard . 

Improper data limits or too many labels or 
tic marks have been requested in the 
Autoplot Menu. 

1. If this message occurs when the ter
minal is turned on or reset , insufficient 
RAM memory is available for data com
munication buffer space. 

2. An edit or data logging operation has 
found more than 256 characters (dis
playable or non-displayable) in a line of 
data. 

A tape operation is waiting for an earlier 
" unattended " tape operation to be com
pleted. 

A data transfer operation (READ, RECORD, 
or COPY) has been requested while another 
transfer is in progress. 

ACTION 

Refer to the Reference Manual. 

Remove the tape cartridge . 

Enter Autoplot parameters and then press .... 
Press - and enter the ap-
propriate new parameters . 

Install additional memory or select a smaller 
buffer size. (See the Reference Manual.) 

Press - and shorten the top line in 
display memory. 

No action required . The waiting operation 
can be aborted by pressing am. 

Press - . The current line of the initial 
transfer is completed and then both 
operations are aborted . 



MESSAGE 

DATA PROTECTED 0 

DI FFERENCE IN BYTE 1, 

RECORD 1, FILE 1 

J IFFERENT LENGTH RECORDS, 
RECORD 1, FILE 1 

END OF DATA 0 

END OF FILE 0 

END OF TAPE 0 

FAIL 0 

FILE MISSING 0 

FIND END OF DATA 0 

FIND FILE ± II 

MEANING 

A record operation was attempted on a 
"protected" tape . @ 

This is the response to a compare opera
tion . The location of the differing data is 
given in a format that depends on the type 
of compare requested . 

(Refer to " DIFFERENCE IN BYTE ... " ) 

The end of data has been detected while 
performing a READ, SKIP LINES, FIND FILE, 
or compare operation. 

(Refer to "DIFFERENCE IN BYTE ... ") 

The end of tape has been detected while 
performing a RECORD, COPY, SKIP LINES 
operation , or while performing a skip over 
end-of-data. 

A terminal malfunction has been detected 
during Tape Test . 

The specified file mark has been over
written . The operation is ended. 

The terminal is executing a find end-of-data 
command . 

A FIND FILE command is being entered 
from the keyboard . 

In Case of Difficulty 

ACTION 

Press 1111:1 Remove the tape and move 
the RECORD tab in the direction of the 
arrow. If it is already in the " record" position , 
a malfunction has occurred. If the tab has 
been removed , re install it. 

Press 1111:1 You can backspace on 
both tapes and then display the differing 
records . 

(Refer to " DIFFERENCE IN BYTE ... ") 

Press Clllll , then rewind the tape . If the 
message occurred during a compare oper
ation refer to "DIFFERENCE IN BYTE . " 

(Refer to "DIFFERENCE IN BYTE ... " ) 

Press 1111:1 , then rewind the tape . @ 

Refer to Tape Test or the Reference Manual. 
E!I must be used to clear the error . 
This will perform a full reset of the terminal. 

Press Clllll . 

No action is required . The command can be 
aborted by pressing llD . 

No action is required . The normal display 
will be automat ically restored when the 
command begins to execute. The command 
can be aborted by pressing llD . 
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In Case of Difficulty 

MESSAGE 

FIND FILE 0 

"FROM" device "TO" DEVICE 

GRAPH I CS CURSOR 1 I 

GRAPH I CS SELF TEST ERROR 
MEMORY CH IP 1 1 

HP- 18 DOWN 

INVALID - - SCALED MODE 

1/0 ERROR n 

LOADER 

LOCATING LOAD POINT 0 

NO DEVICE DRIVER 

NO TAPE 0 
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MEANING 

The terminal is executing a FIND FILE 
command sent from the computer. 

The same device has been selected as a 
" FROM" device and a "TO" device. 

Gives the x,y coordinates of the present 
graphics cursor position . 

An error has been detected during the 
graphics portion of the terminal self test. 

The addressed HP-18 device is either busy 
or not working properly. 

An attempt has been made to change 
either the text size or angle while in the 
Scaled Compatibility Mode. 

An invalid device interrupt has occurred . 
The value " n" is the number of the device 
causing the interrupt. This may indicate that 
the 13261 A accessory should be installed. 

The terminal is loading a diagnostic 
program. 

The terminal is forward spacing to the load 
point on the indicated drive. 

An 1/0 operation has been attempted and 
the necessary accessory is not installed. 

A tape cartridge is not present in the indi
cated drive . @ 

ACTION 

No action is required . The command can 
be aborted by pressing Ill 

Press am , then re-select devices . 

Press Ill or a . 

Press 1111 and refer to Self-Test in the 
Reference Manual. 

Press Ill . Verify that the device is turned 
on, connected properly to the HP-18, then 
try the attempted operation again . 

Press Ill . 

Install the accessory . If the accessory is 
already installed or if no devices that may 
have caused the message are connected 
to the terminal, a malfunction may have 
occurred . 

No action is required . 

No action is required . 

Install the required accessory. 

Press Ill Insert tape in the selected 
drive. If a tape is already inserted, re-select 
devices and try the operation again . If the 
error message reappears, a malfunction has 
occurred . 



MESSAGE 

NO TEST 

PRI NT FAIL 

RAM ERROR . 

READ FAIL 0 

RETRY 

ROM ERROR . 

RUNOFF 0 

MEANING 

The terminal self test has been inhibited 
by a terminal strap setting or by an escape 
code sequence read from a tape . 

The printer did not respond properly. Either 
the printe r is turned off, is not connected 
properly, or is out of paper. 

A RAM error has been detected during self 
test. 

The terminal has tried to read a record on 
the indicated tape drive 10 times without 
success. @ 

The terminal is automatically rereading a 
record because of an error or is rewriting 
the record (Write-Backspace-Read Mode). 

A ROM memory error has been detected 
during a self test. 

One of two conditions has occurred: 

1. The tape has run off one of the spools 
in the indicated tape . You can check this 
by opening the small door opposite the 
RECORD tab on the tape cartridge to see 
1f the tape is present. 

2. One of the tape holes (used to monitor 
tape position) is present in the prism 
area. 

In Case of Difficulty 

ACTION 

Change the setting of the self test 1nh1b1t 
strap (refer to the Reference Manual). 

Press 111111 . Check to make sure that the 
printer is properly connected to the terminal, 
is turned on, and has paper . 

Refer to the Reference Manual. 

Press 111m Try conditioning the tape , 
then try to read the record again . If you get 
another READ FAIL, try replacing the tape 
and running the tape test procedure . If you 
still get a READ FAIL, clean the tape drive 
heads. If the READ FAIL message is dis· 
played again , a malfunction has occurred . 

If several RETRY messages are displayed 
while reading data, consider conditioning 
the tape and cleaning the tape heads. or 
copy the data to another tape 

Refer to the Reference Manual. 

Remove the tape cartridge and use another 
tape cartridge . If the data recorded on the 
runoff tape must be recovered , you can 
respool the tape using the procedure given 
in the Reference Manua l. @ 

Remove the tape cartridge .and move the 
Remove the tape cartridge , and move the 
drive wheel to position the hole past the 
prism area. Reinsert the cartridge . @ 
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In Case of Difficulty 

MESSAGE 

SKIP LINES ± ## 

SKIP LINES 0 

STALL 0 

TERMINAL READY 

TEXT ANGLE C1-4) 
SLANTED? CY or N> 

TEXT SIZE C1-B> 

TDD MANY "FROM" DEVICES 

TOO MANY "TD" DEVICES 

WRITE FAIL 0 

0 ON LEFT DRI VE or ON RI GHT DRI VE 

MEANING 

A SKIP LINES command is being entered 
from the keyboard . 

The terminal is executing a SKIP LINES 
command sent from the computer. 

The current tape operation has stopped 
due to a malfunction or a bad tape . 

The terminal has just been turned on or a 
full (hard) RESET has occurred. 

A TEXT ANGLE command is being entered 
from the keyboard . 

A TEXT SIZE COMMAND is being entered 
from the keyboard . 

More than one "FROM" device has been 
selected. 

More than one "TO" device has been se
lected in a compare operation. 

The terminal has tried 1 O times without suc
cess to write a record on the indicated 
drive while in Write-Backspace-Read 
Mode. @ 

@ This message can also occur during a self test . Ill must be used to 
clear the error. In this case one press of l!l!I will cause a "full " reset. 
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ACTION 

No action is required . The normal display 
will automatically be restored when the com
mand is executed . The command can be 
aborted by pressing 11!:1 

No action is required . The command can 
be aborted by pressing 11!:1 

Replace the tape . If the error message 
appears consistently, a malfunction has 
occurred. @ 

No action is required . The terminal is ready 
to use. 

Select an angle and/or slant and- press 
Clllorm& 

Select a text size and press 11!:1 or 1:11 -Press 11!:1 , then re-select the "FROM" 
and "TO" devices. 

Press 11111 , then re-select the " FROM" 
and "TO" devices . 

Replace the tape (see READ FAIL). 



HEWLETT~ PACKARD 

SALES & SERVICE OFFICES 
AFRICA, ASIA, AUSTRALIA 
AMERICAN SAMOA 
Calculators Only 
Oceanic Systems Inc. 
P.O. Box 777 
Pago Pago Bay1ront Road 

~:~~J~s,~J 96799 

Cable: OCEAN1C-Paoo Pago 

ANGOLA 
Telectra 

Emf~~~a~~~·~ de 
El~ctricos . S.A.R.l. 

R. Barbosa Rodrigues. 42-l° OT 0 

Caixa Postal. 6487 
Lu•nd• 
Tei 35515/6 
Cable: TELECTRA Luanda 

AUSTRALIA 
Hewlett-Packard Auslraha 

Ply. Ltd . 
31 -41 Joseph Street 
8 1.ckburn , Victoria 3130 
P.O. Box 36 
Donc.ter EHt. V1ctona 3109 
Tel· 89-6351 
Telex: 31-024 
Cable: HEWPARO Melbourne 
Hewlett-Packard Australia 

Ply. Lid . 
31 Bridge Street 
Pymble 
New South Wales. 2073 
Tel : 449-6566 
Telex: 21561 
Cable: HEWPARO Sydney 
Hewlett-Packard Australia 

1 srl,·re~1~t11u Road 
Perkatde. 5063. S.A 
Tel: 172-5911 
Telex : 82536 ADEL 
Gable: HEWPARO ADELAIDE 
Hewlett-Packard Austraha 

14~i1~1~g Highway 
Nedl•nds, W.A. 6009 
Tel : 86-5455 
Telex · 93B59 PERTH 
Cable: HEWPARO PERTH 
Hewlett-Packard Australta 

\\Ltd 

~;.h:l~~~~n~ ¥tr~~ 
Tei 95-3733 
Telex : 62650 Canberra 
Cable HEWPARO CANBERRA 
Hewlett Packard Australia 

Ply. Ud 
5th Floor 
Teachers Union Bu1ldmg 
495-499 Boundary Street 
Spring Hill , 4000 Queensland 
Tei 19·1544 
Telex : 42133 BRISBANE 

GUAM 
Medical/Pocket Calculators Only 

~:Ta:eg~~i~~W~o~c210 
P.O. Box 8947 

i:~6~~1r3911 
Cable: EAIMED Guam 

HONG KONG 
Schmidt & Co (Hong Kong) ltd 
P.O Box 297 
Connahght Centre 
39th Floor 
Connaughl Road. Central 

~er·~-~~~11 -s 
Telex: 74766 SCHMC HX 
Cable: SCH MIDTCO Hong Kong 

INDIA 
Blue Star Ltd 
Kasturi Buddings 
JamshedJ1 Tata Ad . 

~;";~lo ~'l° 010 
Telex 2156 
Cable · BLUEFROST 
Blue Star ltd. 
Sa has 
414/2 Vir Savarkar Marg 
Prabhadevt 

rer:~~,8 ~~o 025 
Telex : 4093 
Cable · FROSTBLUE 
Blue Star Ltd 
Band Box House 
Prabhadev1 

~er.1~·13 ~~ o25 
Telex 3751 
Cable· BLUESTAR 
Blue Star Ltd . 
14/40 Civil Lmes 

~e~"f~~ ~~8 001 
Telex 292 
Gable : BLUE STAR 
Blue Star ltd 
7 Hare Streel 
P 0. Box 506 
Calcutta 700 001 
Tel · 23·0131 
Telex 7655 
Cable · BLUESTAR 
Blue Star Ltd . 
7th & 8th Floor 
Bhandari House 
91 Nehru Place 
- Delhi 110014 
Tt l: 634770 & 635166 
Telex : 2463 
Gable : BLUESTAR 
Blue Star Ltd 
Blue Star House 
11 /1 lA Magara th Road 

re~n~s~s· sso 025 

Telex 430 
Cable: BLUESTAR 

Blue Star lid 
Meeaksh1 Mand1ran 
x.xx/1678 Mahatma Gandhi Rd 
Coch in 682 016 Kerala 
Tel 31069. 31161 . 311B2 
Telex 046-514 
Cable· BLUESTAR 
Blue Star lid 
1+11 7/1 
Sarojm1 Devi Road 
Secunderabad 500 003 
Tel 70116. 70117 
Cable . BLUEFROST 
Telex 459 
Blue Star ltd 
2134 Kodambakkan High Road 
MedrH 600034 
Tei : B1056 
Telex: 041-319 
Cable · BLUESTAR 
Blue Star Ltd 
Nathra1 Mansions 
2nd floor B1stupur 
~:1m?3~rpur a31 001 

Cable BLUESTAR 
Telex 240 

INDONESIA 
BERGA Indonesia P T 
P 0 Box 496 
1st Floor Jl . C1k1m Raya 61 
J•k•rt. 
Tel 56038. 40369. 49886 
Telex 42895 
Gable BERCACON 
BERCA Indonesia P T 
63 JL. Raya Gubeng 

~~r:~j69 
ISRAEL 
Electronics & Eng1neermg Div 

of Motorola Israel lid 
16, Kremenelsk1 Street 
P 0 Box 25016 
Tel-Aviv 
Tel. 03-389 73 
Telex . 33569 
C3ble· BASTEL Tel-Aviv 

JAPAN 
Yokogawa-Hewlett-Packard ltd 
Ohasht Bu1ldmg 
1-59-1 Yoyog1 
Sh1buya-ku . Tokyo 
Tel 03·370·1181 /91 
Telex : 232 -2024YHP 
Cable YHPMARKET TOK 23-724 
Yokogawa-Hewlen-Packard Ltd 
N1sse1 lbarak1 Butldmg 
2-8 Kasuga 2-chrome. lbarak1-sh1 
ONka ,567 
Tel (0716) 23·1641 
Telex 5332-385 YHP OSAKA 
Yokogawa -Hewlen-Packard lid 
Nakamo Bu1ldmg 
24 Kami Sasa11ma-cho 
Nakamura-ku . Nmgoya . 450 
Tei (051) 571 -5171 

Yokogawa-Hewlett-Packard lid 
Tanigawa Bu1ldmg 
2-24-1 Tsuruya-choo 
Kanagawa -ku 
Yokoh•m• . 221 
Tel 045-312· 1251 
Telex 382-3204 YHP YOK 
Yokogawa-Hewlett-Packard lid 
Milo M1tsu1 Building 
105, 1-chrome. San-no-maru 
Mito. lbaragi 310 
Tel 0191·15·7470 
Yokogawa-H ewlett-Packard lid 
Inoue Bu1ldmg 
1348-3. Asah1-cho . 1-chome 
Ataugl . Kanagawa 243 
Tel 0462-24-0452 
Yokogawa-Hewlett-Packard lid 
Inoue Buildmg 
1348-3. Asah1-cho. 1-chome 
Ataugi , Kanagawa 243 
T~ · 0461-14-0451 
Yokogawa-Hewlett-Packard ltd . 
Kimura Buildmg 
3rd Floor 20 
2-chome. Tsukuba 

~e~:m~~!i~~6s~~ma 360 

KENYA 
Technical Engineenng Services 

(E.A.)Ltd . 
P.O. Box 18311 
N•lrobi 
Tei : 557716/556761 
Cable: PROTON 

~f~:~~2~~r Aeradio(E.A.)Ltd .. 
P.O Box 19012 
Nairobi Alrpon 
N8irobl 
Tel : 336055/56 
Telex : 11101111301 
KOREA 
Samsung Electronics Co , lid 
10t1I Fl. Oongban<,1 Bldg . 150. 
HA , C.P.0 . Bo• 1775 
Taepyung-Ro. Chung-Ku 
Seoul 
Tei: (14) 1410-9 
Telex : 22575 
MALAYSIA 
Teknik Mulu Sdn. Bhd 
2 Lorong 13/6A 
Section 13 
Peta1ing Jaya.Selangor 
Tel: Kuala Lumpur-54994 
Telex : MA 37605 
Protet Engmeermg 
P.O. Bo• 19i7 
Lot 259. Satok Road 

~~~~~&iJ S•r.w•k 

MOZAMBIQUE 
A.N. Goncalves. Lta 
162, 1° Apt . 14 Av. D Luis 
C31xa Postal 107 
Lourenco M•rque1 
Tei · 17091 . 17114 
Telex : 6-203 Negon Mo 

NEW ZEALAND 
Hewlett-Packard (N Z ) lid 
4-12 Cruickshank Street 
K1lb1rrne . Wellington 3 
Ma1lmg Address Hewlell-Packard 

\NZ) Lid 
p 0 Box 9443 
Courtney Place 
Wellington 
Tel 877-199 
Telex NZ 3839 
Cable HEWPACK Wetlmgton 
Hewlett-Packard (N Z ) lid 
Pakuranga Proless1onal Centre 
267 Pakuranga Highway 
Box 51092 

f:k569~~ 
Telex NZ 3839 
Cable HEWPACK .Auckland 
Analyt1cal/Med1cal Only 
Medical Supplies N Z lid 
Sc1ent1f1c D1v1s1on 
79 Carlton Gore Rd . Newmarket 
P 0 Box 1234 
Auckland 
Tel 75·189 
Telex 2958 MEDISUP 
Cable DENTAL Auckland 
Analyt1ca1/Med1ca1 Only 
Medical Supplies N Z lid 
P 0 Box 1994 
147-161 Tory SI 
Well ington 
Tel 850-799 
Telex 3858 
Cable DENTAL, Wellington 
Analyt1cal /Med1cal Only 
Medical Supphes NZ Lt<l 
P 0 Box 309 
239 Stanmore Road 
Christchurch 
Tel 892-019 
Cable DENTAL . Christchurch 
Analyt1cal /Med1cal Only 
Medical Supplies NZ lid 
303 Great Kmg Streel 
P 0 Bo• 133 
Dunedin 
Tel 88-817 
Cable DENTAL. Dunedin 

NIGERIA 
The Electronics 

lnstrumen1a11ons ltd 
N6Bt770 Oyo Road 
Oluseun House 
P MB 5401 
Ibadan 
Tel 61577 
Telex . 31231 TEil N1ger1a 
Cable THETEIL lbadan 
The Electronics lnstrumenta-

l1ons ltd 
144 Agege Motor Roa<l . Mushin 
PO Box 6645 
Lagos 
Cable THETEIL Lagos 

PAKISTAN 
Mushko & Company. Ltd 
Oosman Chambers 
Abdullah Haroon Roa<! 
K•r•chi -3 
Tel 511017. 512927 
Telex KR894 
Cable COOPER A TOR Karachi 
Mushko & Company. lid 
38B. Satellite Town 

~e~w4811f~~d l 
Cable FEMUS Rawalpindi 

PHILIPPINES 
The Onlme Advanced Svs1ems 

Corporation 
F1lcap1ta1 Bldg 
11th Floor . Ayala Ave 
Makat1 , Rizal 
Tel 85-34-91 . 85-35-81 
Telex 3274 ONLINE 

RHODESIA 
Field Technical Sales 
45 Kelvm Road North 
P 0 Box 3458 

~:11 ~~~IJ1 (5 Imes) 
Telex RH 4122 

SINGAPORE 
Hewlett-Packard Smgapore 

\Pte I Lid 
Blk 2. 6th Floor . Jalan 

Buktt Merah 
Redhill Industrial Estate 
Alexandra P 0 Bo.- 58 . 
Slng•pore 3 
Tel 633011 
Telex HPSG RS 21486 
Cable HEWPACK. Singapore 

SOUTH AFRICA 
Hewlett-Packard South Africa 

(Ply) . Ltd 

~~1~~~~n~a~r~;~~:lw~1o4d4 
Hewlett-Packard House 
Daphne Street. Wendywood . 
S1ndton . Transvaal 2144 
Tel 802-104016 
TeleK SA43-4782JH 
Cable HEWPACK JOHANNESBURG 
Hewlett-Packard South Africa 

p tiJx ~% 
Howard Place. Cape Province . 7450 
Pme Park Center . Forest Drive. 
Plnet1nds. Cape Provmce. 7405 
Tel 53-7955 thu 9 
Telex 57-0006 
Hewlett-Packard South Af nca 

Pt'rid;5%99 
Overpon. Durban 4067 
641 Ridge Road , Durban 
Durb•n . 4001 
Tel 88·747B/9 
Telex · 6-7954 
Cable HEWPACK 

TAIWAN 
Hewlett-Packard Far East lid., 
Taiwan Branch 

~~cCh1~n¥u;;~\~~rWest Road 

Taipe i 
Tel 3819160-4 (5 Lines) 
Telex : 21824 HEWPACK 
Gable : HEWPACK TAIPEI 
Hewlett-Packard Far East lid 
Taiwan Branch 
68-2, Chung Cheng 3rd Road 
K1ohslung 
Tel (07) 242318-Kaohsiung 
Analytical Only 
San Kwang Instruments Co . ltd .. 
No 20. yung Sui Road 
T1ipe i. 100 
Tel 3715171·4 (5 Imes) 
Telex 11894 SANKWANG 
Cable SANKWANG TAIPEI 

TANZANIA 

~;~:~:~1gn~Y Aerad10 !EA 1. lid 
P 0 Box 861 
D• ren•l• • m 
Tel 21251 Ext 265 
Telex 41030 

THAILAND 
UNIMESA Co . Ltd 
Elcom Research Budding 
Bang1ak Sukumv11 Ave 

~e~n,3k2~~7 . 930338 
Cable UNIMESA Bangkok 

UGANDA 

~;~:~::12~~Y Aerad•o(E A 1 Ltd 
P 0 Box 2577 
K1mpal• 
Tel 54388 
Cable INTAERIO Kampala 

ZAMBIA 
R J Tilbury (Zambia) ltd 
P 0 Ba. 1791 
Lusaka 
Tel 73793 
Cable AAJAYTEE . Lusaka 

OT>iER AREAS NOT LISTED, CONTACT' 
Hewlen-Packard tmerconhnental 
3200 H~lvlew Ave 
Palo Alto . Cahlomia 94304 
To (415) 493-1501 
TWX 910-373· 1167 
Cable HEWPACK Palo Alto 
Telex 034-8300. 034-8493 
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CANADA 
ALBERTA 
Hewlett-Pacbrd (canada) Lid 
11620A • 168 Street 
EdmontonTSM 319 
Tel: (403) 452-3670 
TWX: 610-831-2431 EOTH 
Hewlett-Packilrd (Canada) Ltd 
915-42 Ave S.E. Suite 102 

f::r.[;l) Tis~ -11~~2 
Twx: 610·821-6141 

BRITISH COLUMBIA 
Hewlett-Packard (Canada) ltd 
837 E Cordova Street 
V•ncouver V6A 3R2 
Tel (604) 254-0531 
TWX 610-922-5059 VCR 

MANITOBA 
Hewlett-Packard (Canada) Lid 
513 Century SI 
St James 
Winnipeg R3H Ol8 
Tel (204)786-7581 
TWX 610-671 -3531 

CENTRAL AND SOUTH AMERICA 
ARGENTINA 
Hewlett-Pacbrd Argentina 
S.A. 
Av . Leandro N. Alem 822 - 1 'l' 
1001Bueno1 AlrH 
Tel: 31 -6063,4,5,6 and 7 
Telex: Public Booth tr 9 
Cable: HEWPACK AAG 

BOLIVIA 
Stambuk & Mark (8oltv1a) Lida 
Av . Mariscal . Santa Cruz 1342 
La Paz 
Tel : 40626, 53163. 52W 
Telex: 35600U 
Cable· BUKMAR 

BRAZIL 
Hewlett-Packard do Brasil 
l.E.C. l!di. 
Avenida AIO Negro, 980 
A.lphaville 
06400 Barueria S•o P•ulo 
Tel : 429-2148/9:429-211819 
Hewlett-Packard do Brasil 
1. E.C . lid• . 
Rua Padre Chaoas. 32 
90000-Pdrto Alegre-RS 
Tel : (0512) 22-2998, 22-5621 
cable: HEWPACk polto Alegre 
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Hewlett-Packard do Brasil 
IE C Lida 
Rua S1queira Campos. 53 . 4~ 

20itm~r~~a1!nelro-GB 
Tel 257-80-94-DDD (021) 
TelelC 391-212-1905 HEWP-BR 
Cable HEWPACK 

Rio de Janetro 

CHILE 
Calca gni y Metcalfe Lida 
Alameda 580-01 B07 
Casilla 211 8 
Sentlego, 1 
Tel 398613 
Telex 3520001 CALMET 
Cable CALMET Santiago 

Medical Only 
General Machinery Co . Lida 
Paraguay 494 
Casilla 13910 
Sent Iago 
Tet 31123 . 31124 
Cable GEMCO Santiago 

COLOMBIA 
lnstrumentac1dn 
Henrik A Langebaek & Kier S A 
Carrera 7 No 48-75 
Apartado Aereo 6287 
Bogota, I 0 E 
Tel 69-88-77 
Cable AAR IS Bogotcl 
Tele1C 044-400 

COSTA RICA 
C1en t1l1ca Costamcense S A 
Calle Central . Averndas 1 y 3 
Apartado 10159 
Sen Jose 
Tel 21·86·13 
Cable GALGUR San Jos~ 

ECUADOR 
Medical Only 
A F V1scaino Compaiiia Lida 
Av Rio Amazonas No 239 
PD Box 2925 
Quito 
Tel 242-150 ,247 -0331034 
Cable Astor Ou110 

NOYA SCOTIA 
Hewlen-Packard (Canada) lid 
800 Wmdm1U Road 
P 0 801C 9331 
Dertmouth B2Y 3Z6 
Tel (902) 469-7820 
TWX 610-271-4482 HfX 

Calculators Only 
Computadoras y Equ1pos 
Electrdmcos 
p 0 80)( 2695 
990 Toledo (y Cordero) 
Quito 
Tel 525-982 
Tele11: 02-2113 Sag1ta Ed 
Cable Sag1ta-Ou110 

EL SALVADOR 
lnstrumentacmn y Procesam1ento 

Electromco de el Salvador 
Bulevar de los Heroes 11-48 
Sen S.lvedor 
Tel 252787 

GUATEMALA 
IPESA 
Avemda la Reforma 3-48. 
Zona 9 
Gu•temela City 
Tel 63627. 64786 
Tele1C 4192 Teletro Gu 

ONTARIO 
Hewlett-Packard (Canada) ltd 
1785 Woodward Or 
Ottawa K2C OP9 
Tel (613) 225-6530 
TWX 610-562-8968 
Hewlen-Packard (Canada) lid 
6877 Goreway Dove 

~~(~~~)6Y8.}:io 1M
8 

TWX 610-492-4246 

MEXICO 
Hewlett-Packard Me11:1cana 
SAdeCV 
Torres Adahd No 21 11 P1so 
Col det Valle 
MHico 12. 0 F 
Tel (905) 543·42·32 
Telex 017 -74-507 

Hewlett-Packard Mex1cana . 
SA de CV 
Ave Cons11tuc1dn No 2184 
Monterrey . N L 
Tel 48-71 -32. 48-71 -84 
Tel ex 038-843 

NICARAGUA 
Roberto Teran G 
Apartado Postal 689 
Ed1f1c10 Teran 

~~"if,~: . 23412.23454 
Cable ROTERAN Managua 

PANAMA 
Electrdmco Balooa. S A 
P 0 Box 4929 
Calle Samuel Lewis 
Cuided de Panama 
Tel 64 -2700 
Telex 3431103 Curunda . 

Canal Zone 
Cable ELECTRON Panama 

QUEBEC 
Hewlett-Packard (Canada) ltd 
275 Hymus Blvd 
Pointe Cteire H9R 1G 7 
Tel (514) 697-4232 
TWX 610-422-3022 
TLX 05-821521 HPCL 

PARAGUAY 
z J Melamed S R l 
Oiv1s1dn Aparatos y Equ1pos 

Medicos 
01v1s1dn Aparatos y Equ1pos 

Cientlf1cos y de lnves11gac1dn 
P 0 Box 676 
Chlle-482. Ed1!1c10 Victoria 
Asuncion 
Tel 4-5069. 4-6272 
Cable RAMEL 

PERU 
Companla Electro Med1ca S A 
Los Flamencos 145 
San Isidro Casdla 1030 
Lima 1 
Tel 41 -4325 
Cable ELMEO Lima 

PUERTO RICO 
Hewlen-Packard Inter-Americas 
Puerto Rico Branch Ott1ce 
Calle 272 , Urb Country Club 
Carolma 00639 
Tel (809) 762-7355/745517655 
Telex HPIC-PR 3450514 

FOR CANADIAN AREAS NOT LISTED' 
Contact Hewlett-Packard (Canada) 
Ltd m M1ss1ssauga 

URUGUAY 
Pablo Ferrando S A 
Comemal e Industrial 
Avemda ltaha 2877 
Casilla de Correo 3 70 
Monle\l ideo 
Tel 40-3102 
Cable RADIUM Montevideo 

VENEZUELA 
Hewlett-Packard de Venezuela 
CA 
Apartado 50933. Caracas IOS 
Ed1!1cio Segre 
TerceraTransve1sal 
Los Ru1ces Norte 
CaracH 107 
Tel 35-0l-07 . 35-00-84 . 

35-00-65. 35-00·31 
Telex 25146 HEWPACK 
Cable HEWPACK Caracas 

FOR AREAS NOT LISTEO, CONT ACT ' 
Hewie!!-Packard 
Inter-Americas 
3200 H1llv1ew Ave 
Palo Alto , Cahlorma 94304 
Tel (415) 493-1501 
TWX 910·373-1260 
Cable HEWPACK Palo Alto 
Telex 034-8300. 034-8493 



EUROPE, NORTH AFRICA AND MIDDLE EAST 
AUSTRIA Hewlett-Packard France Hewlett·Packard GmbH Medical only UNI PAN Calcula!ors Only Hewlett-Packard lid 
Hewlett-Packard Ges m b H Agence R~tonale Techmsches Suero Muncheo Hewlett-Packard llallana S p A Zaklad Oosw1adczalny Hewlett-Packard Espal'lola S A Lygon Court 
Haf'ldelska1 52 Pl!ncentre de la Cl!p1tre Unlerhachmger Strasse 28 Via d'Agh1ard1 , 7 Budowy Aparatury Naukowe1 Gran Via Fernando El Catdhco. 67 Dudley Road 
P.O. box 7 Chemm de la Cl!p1tre . 20 ISAR Center 1-56100 Piu U 1 Kra1owe1 Rady E-Yalenclli -8 GB-HaleM>wen, Worcs 
A-1205 Vienna f-31300 Toulou .. Le Mlr1ll 0-8012 Ottobrunn Tel (050) 2 32 04 Narooowe1 51155 T~ 326 67 28/326 85 55 T~ (021) 550 9911 

~~1~0~1~~lK1 ei:~n~0 27 Tel (61) 40 11 12 Tel (089) 601 30 6117 Tele11: 32046 via Milano 00-800 Warsaw Telex 339105 
Cable HEWPACK 51957 Cable HEWPACKSA Munchen Hewlett-Packard ltaltana S p A Tel 20 62 21 

SWEDEN 
Telex- 75923 hewpak a Telex 510957 Telex 0524985 Hewlett-Packard Svenoe AB Hewlett-Packard Lid Via G Armelhnt 10 Telex 81 46 48 

~~~~hetsvaoen 3 Wedoe House 
BELGIUM Hewlett-Packard France Hewlett-Packard GmbH 1-00143 Rom11 Zaklady Naprawcze Sprzetu 
Hewlett-Packard Benelux Agence Rt!gmnale Techmsches Buero Berhn T• (06) 54 69 61 Medyczneoo S-161 20 Bromma 20 

799. London Road 

SA /N.V Aeropon pnnc1pal de Keith Strasse 2-4 Telex 61514 Plac Komuny Parysk1e1 6 Tel (08) 730 05 50 
GB-Thornton H .. th 

Avenue de Col-Ven. 1. Marse1lle-Mangnane 0-1000 Berlin 30 Cable HEWPACKIT Roma 90-007 Lodz Cable MEASUREMENTS ~~rr(~11R~f~1lo3 
~Groenkraaglaan) F· 13721Mar ignane Tel (030) 24 90 86 Hewlett-Packard l!ahana S p A Tel 334-41 . 337-83 Stockholm 

·1170 Bruasels Tel (91) 89 12 36 Telex 18 3405 hpbln d Via San Ouint1no. 46 Telex 10721 
Telex· 946825 

T~ (02) 672 22 40 Cable HEWPACK MARGN GREECE 1-10121 Torino PORTUGAL 
Hewlett-Packard Svenge AB Hewlett-Packard lid 

Cable PALOBEN Brussels Telex · 410770 Telectra-Empresa Tecmca de 

~g~t:~m~a~aS~r~~~s 
Tel (011) 52 82 64/54 84 68 Equ1pamentos Elt!ctncos S a r I ~r-~~\ls~~t~~!0re FrOlunda 

C/o Makro 
Telex · 23 494 paloben bru Hewlett-Packard France Telex 32046 via Milano 

~u5 RBo0d;1~~3~a Fonseca 103 
South Service Wholesale Centre 

CYPRUS :j~1~ee~u~ 1~~~~chester GR-Athens 126 Medical/Calculators Only Tel (031) 49 09 50 Wear lndustnal Estate 

~~~r3~~~~nos & Xenopoulos Rd 
Tel 3237731 Hewlett-Packard ltahana S p A P-Lisbon 1 Telex 10721 Via Bromma Office Wash1noton 

B01te Postale Cable RAKAR Athens ~1~5~2~ccP:,:~~~la 43 GtC Tel (19) 68 60 72 SWITZERLAND ~::~-;:h;n~:n · .C:.~~ ~~~;7758 P 0 Box 1152 F-35014 Rennes C~ex Telex 21 59 62 rkar gr Cable TELECTRA Lisbon Hewlett-Packard (Schwe1z) AG 
CY-Nicosle Tel (99) 36 33 21 

A~~nc~1 .. on1y 
T~ (095) 37 05 04 Telex 12598 

Cable HEWPACK 74912 Zurcherstrasse 20 Hewlett-Packard ltd Tel 45628129 Telex 740912 Hewlett-Packard ltahana S p A Medical only PO Box 307 10. Wesley St Cable KYPRONICS PANOEHIS G Papathanass1ou & Co Via Amerigo Vespuca. 9 Mundinter CH-8952 Schl leren-Zurlch 
Telex 3018 Hewlett-Packard France Marni 17 1-80142 N-.>oll lntercambto Mund1al de Comt!rc10 Tel (01) 730 52 40 

GB-Ce.Ueford 
Agence Rt!g1onale West Yorkshire WF10 1AE 

CZECHOSLOVAKIA 74 , Allee de la Robensau 
GR - Athens 103 T~ (081)337711 Sar I Cable HPAG CH Tel (09775) 50402 

Vyvo1ova a Provozm Zakladna F-67000 Strasbourg 
To 522 1915 H.ewlett·Packard ltahana S p A Av A A de AgUtar 138 Telex. 53933 hpag ch Telex- 557355 

~r~A~~i~ Ustavu v BechOVICICh Tel (88) 35 23 20121 
Cable INTEKNIKA Athens Via E Masi , 9/B P 0 Box 2761 Hewlett-Packard (Schwe1z) AG 

Telex 890141 
Telex 21 5329 INTE GR ~:1°~~~1~~~is;1 P - Lisbon Chateau Bloc 19 Hewlett-Pacbrd lid 

Bechov~e u Prehy Cable HEWPACK STRBG Medical Only Tel (19) 53 21 3117 ¥~ - 1(~1~t;; LJJ'22n·Geneve 1, Wallace Way 
1el 89 93 41 Hewlett-Packard France 

T echnomed Hen as Ltd KUWAIT 
Cable INTERCAMBIO L1sboo GB-Hitchln 

Telex 121333 Aoence Rt!g1onale 
52.Skoula Street Al-Khald1ya Trading & RU MANIA 

Cable H WPACKAG Geneva Herts 

Centre Vauban 
GR - Athens 135 ContractU'lQ Co Hewlett-Packard Reprezentanta 

Telex 27 333 hpag ch Tel . (0462) 52824/56704 
DOR To 362 6972. 363 3830 Telex· 825981 
Entw1cklungslabor der TU Dresden 201 , rue Colbert Cable etalak athens 

PO Box 830 BO N Balcescu 16 SYRIA 

6~~:~~~Xsmst1tut Me1nsbero 
Entrt!e A2 Telex 21 -4693 ETAL GR 

Kuwait Bucharest Medical/Calculator only USSR 
F-59000 Lille let 42 49 10 Tel 158023/138885 Sawah & Co Hewlett-Packard 

Waldheim/Meinsberg Tel 120) 51 44 14 HUNGARY Cable VISCOUNT Telex 10440 Ptace Azme Representative Office USSR 

Tel 37 667 Telex 820744 MTA LUXEMBURG I I AU C BP 2308 Pokrovsky Boulevard 4/17-KV 12 
Telex 518741 GERMAN FEDERA L Ml.iszen1gy1 es Merestechntka1 Hewlett-Packard Benelux lntrepnnderea Pentru SYR·Oemescus M09COW 101000 

F1rma Forgber REPUBLIC 
Szolgalata SA.INV lntretmerea Tel 16367. 19697. 14268 Tel ·294-2024 

Schlegelstrasse 15 
Lenm Krt 67 Avenue du Col-Ven. 1. S1 Repararea Ut1la1elor de Calcul Cable SAWAH , Damascus Telex . 7825 hewpak su 

1040 Berlin 
Hewlett-Packard GmbH 1391 Budapest VI (Groenkraagtaan) B-dul prof D1m1trie Pompei 6 TURKEY Vertnebszentrale Frankfurt Tel 42 03 38 YUGOSLAVIA 

Tel 28 27 411 Bernerstrasse 11 7 Telex 22 51 14 8-1170 Bruasets Buch1rest-Sectorul 2 ie~ki~x E~~]"eermo Bureau lskra-standard/Hewtett-Pack.ard 
Telex 112889 Postfach 560 140 

Tel (02) 672 22 40 Tel 12 64 30 
M1klosiceva 38Nll Cable PALOBEN Brussels Telex 01183716 Beyoglu 

DENMARK 0-6000 Frankfurt 56 ICE LAND Telex 23 494 TR -lst1nbul ~!~1 L~~J~32116 74 Hewlett-packard AJS Tel (0611 ) 50 04· 1 Medical Only SAUDI ARABIA Tel 49 40 40 
Datave1 52 Cable HEWPACKSA Frankfurt Eldmg Tradmo Company Inc MOROCCO Modern Electromc Estabhshment Cable TELEMATION Istanbul Telex· 31300 
OK-3460 Birkerod Telex 04 13249 hptfmd Hafnarhvoh - Tryoovatotu Gerep King Abdul Aziz str (Head office) Telex 23609 
Tel (02) 81 66 40 Hewlett-Packard GmbH IS-Reykjavik 190, Blvd Brah1m Roudan1 P 0 Box 1228 

Medical only Cable HEWPACK AS T echmsches Suero BObhngen Tel 1 58 20 Cau blance Jedd eh 
Telex 166 40 hpas Herrenbergerstrasse 110 Cable ELOING Reyk1av1k T• 25·16-76/25·90·99 Tel 31173·332201 E M A SOCIALIST COUNTRIES 

Hewlett-Packard AJS ~;io(~~~~'f J~-~n , Wumemberg 
Cable Gerep-Casa Cable ELECTRA Muhend1shk Kollekt1l S1rket1 NOT SHOWN PLEASE 

Navervei 1 IRAN Telex 23739 P 0 Box 2728 (Service center) 
Adakale Sokak 4116 CONTACT: 

OK-8600 Silkeborg Cable HEPAK BObhngen Hewlett-Packard Iran Ltd 

~;r~~96· 66232 
TR -Ankere Hewlett-Packard Ges m b H 

Tel (06) 82 71 66 Telex 07265739 bbn No 13. Fourteenth St NETHERLANDS Tel 175622 P 0 Box 7 

Telex 166 40 hpas Hewlett-Packard GmbH 
M1remad Avenue Hewlett-Packard Benelux N V Cable RAOUFCO Analyl1cal only A-1205 Vienne . Austria 

Cable HEWPACK AS P 0 Box 4112419 Van Heuven Goedhartlaan 121 Y1lmaz Ozyurel< To (0222) 35 16 2110 27 
Techmsches Suero OUsseldorf IA-Tehran PO Box 667 SPAIN Milli Mudalaa Cad No 16/6 Cable HEWPAK Vienna 

FINLAND Emanuel-leutze-Str 1 (Seestern) Tel 851082-7 NL· Amstelveen 1134 Hewlett-Packard Espai'lola . SA K1z1lay Telex : 75923 hewpak a 
Hewlett-Packard OY 0-4000 Olisseldorl Telex 213405 HEWP tR Tel ( ~20) 47 20 21 Jerez No 3 TR·Ankere 
Nahkahousunt1e 5 Tel (0211) 59 71 ·1 Cable PALOBEN Amsterdam E-Madrid 16 Tel 25 03 09 MEDITERRANEAN ANO 
POBox6 Telex 085186 533 hpdd d IRE LAND Telex 13216hepanl Telex 42576 Ozek tr MIDDLE EAST COUNTRIES 
SF-00211 Helsinki 21 Hewlett-Packard GmbH Hewlett-Packard ltd Tel (1 ) 458 26 00 (10 lines) NOT SHOWN PLEASE CONTACT: 
Tel 6923031 Techmsches Buero Hamburg Kmg Street lane NORWAY Telex 23515 hpe UNITED KINGDOM Hewlett-Packa rd S.A 
Cable HEWPACKOY Helsmk1 Wendenstrasse 23 GB-Wlnnersh,Wok1ngham Hewlett-Packard Norge AJS Hewlett-Packard Espanola. S A Hewlett-Packard Ltd Mediterranean and Middle 
Telex 12-1563 ~;12~~·2~~~rN3 1 Berks . RG 1 1 SAR Nesve1en 13 M1lanesado 21-23 King Street Lane East Operations 

Tel (0734) 78 47 74 Box 149 E-Barcelone 17 GB-Wlnner1h, Wok1noham 35, Koloko!rom Street 
FRANCE Cable · HEWPACKSA Hamburg Telex 847178 N-1344 Heslum Tel (3) 203 6200 (5 hnes) Berks RG 11 SAR Platta Kefallanou 
Hewlett-Packard France Telex 21 63 032 hphh d ITALY 

Tel (02) 53 83 60 Telex 52603 hpbe e Tel (0734) 78 47 74 GR-Kifiss1a-Athen1 . Greece 
Ouart1er de Courtaboeul 

Hewlett-Packard GmbH Hewlett-Packard ltahana S p A 
Telex 16621 hpnas n Hewlett-Packard Espanola. SA ¥:~': ~~~f 8~ London 

Tel : 808033713591429 
Bolte Postale No 6 80817 41 17 4217 43/7 44 
F-91401 Orsey Ct!do: Techmsches Buero Hannover Casella postale 3645 POLAND Av Ramdn y Ca1al 1-9" 

Telex · 21·6588 
Tel (1) 907 78 25 Am Grossmarkt 6 1-20100 Mll1no B1uro lnlormaq1 Techmczne1 tEd1hc10 Sevilla I) 

Hewlett-Packard lid Cable HEWPACKSA Athens 
0·3000 Hennover 91 Tel (2) 6251 (10 Imes) Hewlett-Packard -Seville 5 

Cable HEWPACK Orsay 
T~ (0511 ) 46 60 01 Cable HEWPACKIT Milano U 1 Stawk1 2 6P Tel 64 44 54/58 " The Grattons" 

Telex 600048 S!amlord New Road FOR OTHER AREAS 
Hewlett-Packard France 

Telex 092 3259 Telex 32046 00-950Warsew Hewlen-Packard Espai'lola S A GB·Altrlnchem NOT LISTED CONTACT 
'l e Saqum Hewlett-Packard GmbH Hewlett-Packard ltahana S p A Tel 39 67 43 Ed1!1c10 Albia II 7' 8 Cheshire WA 14 IOO Hewlett-Packard S A 

Chemin des Mou1lles Techmsches Buero Nuremberg Via Pietro Maroncelh 40 Telex 81 24 53 hepa pl E-Bilbao-1 
T~ (061 ) 9289021 1. rue du Bois-du-Lan 

Bo1te Postale No 12 Neumeyer Str 90 (ang Via V1sentm) Tel 23 83 06/23 82 06 
~:~1: =~ Manchester P 0 Box 

F-69130 Ecull y ~;r5£~~r;t~e~~18s 1·35100 Padova CH -1217 Meyrm 2 • Geneve 
Tel (78) 33 81 25. Tel (49) 66 48 88 Switzerland 
Cable HEWPACK Eculy Telex 0623 860 Telex 41612 Hewpack1 Tel (022)415400 
Telex 310617 
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UNITED STATES 
~~11d('n1~~~·6165 ILLINOIS MICHIGAN NEW YORK OREGON UTAH ALABAMA 

23855 Research Drive 6 Automation lane 17890 SW Lower Boones 2160 South 3270 West Street 8290 Wh1tesburo Dr . SE 5201 Tollv1ew Dr 
Farmington Hills 48024 Computer Park Ferry Road ~;'\~~1k)e4~7,7~1119 P 0 Box 4207 646 W North Market Blvd Rolling Meadows 60008 

Huntsville 35802 Sacrwnento 95834 i~Pm-m:~~gg Tel (313) 476-6400 Albany 12205 Tualatin 97062 Tel (205) 881 -4591 Tel 19161 929-7121 TWX 610-242-1900 Tel (516) 456-1550 Tel (503) 620-3350 VIRGINIA 
Medical Only 9606 Aero Orl\le IN DIANA MINNESOTA 201 South Avenue 

PENNSYLVANIA ~.~1 ~b.0~~ns 228 W Valley Ave . P 0 60K 13333 7301 North Shadeland Ave 2400 N Prior Ave Poughkeepsie 12601 
111 Zeta Drive Roseville 55113 Tel (914) 454-7330 No 7 Koger Exec. Center Room 220 San Diego 92123 ~~ 1(3~n~1~~~gfig0 TWX 510-246-0012 Pittsburgh 15238 Suite 212 ~~r(~~t;~.~g~~9 To (714) 179-3100 Tel (612) 636-0700 

39 Saginaw Drive Tel (412) 762-0400 Nor1olk 23502 TWX 810-260-1797 TWX 910-563-3734 
TWX 710-795-3114 Te< •(604) 497-1026/7 COLORADO Rochester 14623 
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Programmer's Reference Table 

KEY CODE FUNCTION KEY CODE FUNCTION 

ALPHANUMERIC DISPLAY CONTROL 1111 a ESC 4 Set left margin 

• ESC A Cursor up 
1111 • ESC 5 Set right margin 

D ESC B Cursor down 
fmB ESC J Clear memory from cursor pos1t1on 

a ESC C Cursor right 
to end of memory 

1111 fmB ESC K Clear line from the cursor to end 

a ESC D Cursor left of line 

EB ill ESC S Scroll the display up one hne 
BS (H'°) Cursor left one space 

1111 .. eJ ESC T Scroll the display down one hne 
ESC F Cursor home down 

lml ESC U Display the next 24 lmes of memory 
ESC G Cursor return .. E!B ESC V Display the previous 24 lines of 
ESC h Cursor home (excluding transmit- memory 

only fields) 

1111 .. ESC & d Turn on display enhance (see 
ESCH Home cursor (including transmit - page 6) 

only fields) 

am CR (M1.) 
1111 .. ESC I Start an unprotected field 

Move cursor to left margin 

LF (J' ') 
1111 .. ESC I End an unprotected field or transmit-

Move cursor down one hne only field 

m HT (11.) Forward cursor to next tab pos1llon 1111 .. ESC W (on) Turn format mode on . Only unpro-

ESC I tected fields can be modified . 

1111 .. ESC X (off) 

1111 m ESC I Back tab 
or 

1111 11111 ESC { Start transmit-only field 

1111 EB 
ESC 6 Alphabetic only field 

m ESC 1 Set tab at the current cursor column ESC 7 Numeric only field 

liml ESC 2 Clear the tab at the current cursor ESC 8 Alphanumeric field 

column 

1111 liml ESC 3 Clear all tabs 
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Programmer's Reference Table 

KEY CODE 

EDITING 

Rll ESC L 

Mill ESC M 

la ESC P 

Ill la ESC 0 

Ell & 1nd1cator ESC Q (on) 
ESC R (off) 

Ill Ell ESC N (on) 
ESC R (off) -... 

A-2 

FUNCTION 

Insert a blank line 

Delete line containing cursor 

Delete character at cursor 

Delete character with wraparound 
from next line 

Insert succeeding mputs at cursor 

Character Wraparound Mode. Insert 
succeeding inputs at cursor wtlh 
wraparound to next hne. 

Toggles EDIT mode 

KEY 

ESC 

liitSI & 1nd1cator 

.. 
TRANSMIT 1nd1cator 

~ & 1nd1cator 

- 1111 

CODE FUNCTION 

TERMINAL CONTROL GROUP 

ESC ([c) 

ESC&kOC(off) 
ESC&k1C(on) 

ESC I (on) 
ESC m (off) 

ESC&kOA(off) 
ESC&k1A(on) 

ESC&kOR(off) 
ESC&k1 R(on) 

ESC&kOB(ott) 
ESC&k1B(on) 

ESC Y (on) 
ESC Z (off) 

ESC y (on) 
ESC Z (off) 

ESC g 

ESC E 

ESC x 

ESC z 

Leads off an ASCII escape sequence 

Used to generate ASCII control 
codes and alternate key functions 

Upper-case alphabetical lock 

Memory overflow protect : dis

play lock 

Line Feed with each termmal car

nage return 

Remote (on-line) operat10ns : other
wise. off-line operation 

Block Mode : data displayed but not 
transmitted until requested : other

wise. terminal is in Character Mode 

and data transmitted as typed 

Enables block transfers 

Transmits BREAK signal to inter

rupt computer 

Data hnk exists 

Control functions disabled and 

displayed 

Monitor Mode : display all codes re
ceived from data comm lines 

(First press): frees the keyboard 
and clears 1/0 operations 

(Second press) : sets the terminal 
to power-on state 

Data Comm Self-Test 

Terminal Self-Test (no tape test) 



KEY 

111111 

CODE FUNCTION 

ADDITIONAL FUNCTIONS 

ENO (Ec) 

ACK (F") 

BEL (Ge) 

ESC) 

SQ (Nc) 

SI (Qc) 

DC1 (Qc) 

DC2 (Re) 

US (_c) 

ESC @ 

ESC' 

ESC a 

ESC b 

ESC c 

ESC d 

ESC e 

ESC f 

ESC j (on) 
ESC k (off) 

ESC A 

ESC -

Enquiry from the computer 

Acknowledge - response to ENO 

Bell 

Define alternate character set : 
@, A, B, C 

Turn on alternate character set 

Turn off alternate character set 

Block transfer trigger 

Block transfer enable from terminal 

Record separator 

Uno separator 

Delay one second 

Cursor sensing (screen relative) 

Cursor sensing (absolute) 

Keyboard enable 

Keyboard disable 

Block transfer enable from computer 
(See DC2) 

Fast binary read 

Modem hang-up 

Display user-defined soft keys 

Terminal status 

Extended status request 

Programmer's Reference Table 

Example : 

KEY CODE FUNCTION 

TERMINAL CONTROL 

ESC & a 
< parameters> 

Cursor addressing 

Cursor to 12th row 35th column(+ , - for relative addressing) 
\ & " 12r 35C 

ESC & b 
< parameters> 

or 
ESC & c 
< parameters> 

HP diagnostics ONLY 

.... ESC & d 
< enhancement> 

Turn on display enhancement 

<O through El > 
where : 
enhancements ~ @ through 0 

Example : Select half-bright, blinking, and underline. 
\&dM 

Enhancement Characte r 

@ A BC D E F G HI j K L 

Half -

Bright 
x x x x x 

Under-

lrne 
x x x x x 

Inverse 

Video 
x x x x x x 

Blinking x x x x x x 

End 
x 

Enhancement 

MNO 

x x x 

x x x 

x x 

x x 
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Programmer's Reference Table 

where : 

Example : 

-.. .. .. .. .. .. .. .. 
A-4 

KEY CODE FUNCTION 

TERMINAL CONTROL (Cont. ) 

ESC & f 
< parameters > 

Define soft keys 

{

o (normal) } 
< parameters> = { 0-B}k 1 (local only) a { 1-80)1 < text string> 

2 (transmit only) 

Assign the string " HELLO-MYACNT 'io " to the .. key. The key should 
function as normal keyboard input. 

E'i: • f 1 k 2 a 13 l HELLO-MYACHT"to 

ESC &f <key # > E Execute the soft key. 
Key# = 0-8 

KEY DEFAULT PROGRAMMABLE 

CR 

ESC p to 
computer 

ESC q to 
computer 

ESC r to 
computer 

ESC s to Up to BO-character sequence for 
computer each key (local , transmit or both) 

ESC t to 
computer 

ESC u to 
computer 

ESC v to 
computer 

ESC w to 
computer 

where : 

Example : 

--

NOTE: 

Example: 

KEY 

< parameter> = 

CODE FUNCTION 

ESC & g Simulate PA, PF keys 
< parameters> erence Manual) 

ESC & k Define latching keys 
< parameters> 

O (up) 
1 (down) (

a (Auto LF) 
b (Block Mode) 
c (Caps Lock) 
r (Remote) 

(see Ref-

Block Mode up Remote up Auto LF down Caps Lock down 

E'i: • k 1 a o b 1 c o R 

DEVICE CONTROL 

ESC & p < parameters> .. ESC &p 1S Assigns LEFT TAPE as source 
device 

Ell ESC &p 2S Assigns RIGHT TAPE as source 
device .. ESC &p 3S Assigns DISPLAY as source device .. ESC &p 1D Assigns LE FT TAPE as destination 
device .. ESC &p 2D Assigns RIGHT TAPE as destina· 
tion device .. ESC &p 3D Assigns DISPLAY as destination 
device 

Ell ESC &p 4D Assigns PRINTER as destination 
device 

EB . ESC &p SD Assigns PRINTER on HP-IB as des-
tination device 

One source and multiple destinations can be set up with the same sequence. .. .. Ell 'i: &p 1"3d 40 



KEY CODE FUNCTION 

DEVICE CONTROL (Cont.) - .. 
- .. 
- .. 

ESC &p xs xd M 

ESC &p xs xd F 

ESC &p xs xd B 

All files (current position) from source 
device are transferred to destination 
device 

One file (current position) from 
source device is transferred to des· 
tination device 

One line (current position) from 
source device is transferred to des· 
tination device 

NOTE : x is variable to indicate source and destination device codes. 
1 = Left tape, 3 = Display, S = HP-IB device 
2 = Right Tape, 4 = Printer 

Example : Copy all files from right tape to left tape and display. 

'1:&p2s1d3dM . .. ESC &p 9C Turn off tape Write -Backspace-
Read Mode - IBI ESC &p 10C Turn on tape Write-Backspace-
Read Mode 

- · El 
.. ESC &p 1u OC Rewinds LEFT TAPE 

or or .. ESC &p 2u 0C Rewinds RIGHT TAPE .... El ESC &p 1u SC Write a FILE MARK on LE FT TAPE 
or or .. ESC &p 2u SC Write a FILE MARK on RIGHT TAPE .... ESC &p 1u 7C Tests left tape unit 

ESC &p 2u 7C Tests right tape unit .... ESC &p Positions LEFT TAPE to a relative .. (±n)p 1u 1C (± n) LINE 
~ n . or or .. ESC &p Positions RIGHT TAPE to a relative 

(± n)p 2u 1C (± n) LINE 

Programmer's Reference Table 

KEY CODE FUNCTION 

ESC &p Positions LEFT TAPE to a relative - .. (± n)p 1u 2C ( ± n) or absolute (n) FILE .. ~ n. or or .. ESC &p Positions RIGHT TAPE to a relative 
(± n)p 2u 2C ( ± n) or absolute (n) FILE - Ill .. ESC &p1M Compare data between source and 

or destination (All) .. ESC &p1F (File) 
or .. ESC &p1B (line) 

Ill Ill Read page without DC handshake -· Ill Ill Read tape beyond end-of-data mark 

Ill Ell .. ESC &p 1u 4C Conditions left or right tape 
or or .. ESC &p 2u 4C - .. EH ESC &p Su OC Copy graphics memory to destina-

tion device -· .. EB ESC &p Su SC Copy from source device to graphics 
memory - .. ESC &p Su Select HP-IB TALK address 

address, EB (address)p 1C - .. ESC &p Su Select HP-IB LISTEN address 

address, Ei!ill (address)p 2C 

ESC &p Su 3C Enable HP-IB timeout function. 

ESC &p Su 4C Disable HP-IB timeout function. 

ESC &p Su 7C Initialize HP-IB. 

ESC &p Su <>p 6C Read byte count on HP-IB. - SPACE BAR Display file, inches remaining for 
each tape. 
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Programmer's Reference Table 

KEY CODE FUNCTION 

DEVICE CONTROL (Cont.) 

Ill 

ESC & s 
< parameters> 

In REMOTE, transfers data from 
source device to computer. 
In LOCAL, transfers one file from 
source device to DISPLAY. 

In REMOTE, transfers data from 
computer to destination device. 
in LOCAL, transfers one file from 
DISPLAY to destination device . 

In REMOTE, enables block transfers. 

In LOCAL, operates same as 11:11:1 . 

Define strap settings 

Example : Remove Q strap, install P strap. 'i: & s Oq 1 P 

GRAPHICS CONTROL SEQUENCES 

ESC • < control sequence> 
a Auto plot 
d Display control 

Graphics text label 
m Mode control 

Plot control 
s Status 
t Compatibility mode 

• 
ll or lll --

A-6 

NOTE 

All parameterized escape sequences 
must be terminated with an uppercase 
character. 

AUTOPLOT 

ESC • a < parameters > 

a Turn AUTOPLOT on. 

b Turn AUTOPLOT off. 

Draw AUTOPLOT axes . 

d Clear AUTOPLOT menu. 

Turn AUTOPLOT menu on. 

KEY CODE FUNCTION 

g Turn AUTOPLOT menu off. 

< #of cols> h Load # of cols. 

< x col > i Load x column # 

< y col > j Load y column # 

< line type > k Load line type (1·9) 

<minx> I Load minimum x value 

< max x> m Load maximum x value 

< min y> n Load minimum y value 

< max y> o Load maximum y value 

< x labels> p Load x label increment 

< x tics > q Load x tic increment 

< y labels> r Load y label increment 

< y tics> s Load y tic increment 

< # of lines> t Load heading lines to be skipped 

< # of points> u 

< grid?> v 

< display?> w 

!·lll11Mµ1n1 

A . PLOT SPECIFICATIOH 
1 . HO. OF COLUMH S 
0 X IS COLUMH 

3. 
4 . 
S. Ml H X 
6. MAX X 
7. MIH Y 
8. MAX Y 

B . AXE S SPECIFICATIOH 
1 . UHITS BETWEEH X LABELS • 
2. UHITS BETWHH X TICS 
3 . UHITS BETWEEH Y LABELS 
4. UHITS BETWEEH Y TI CS 

C. PLOT OPT I OHS 

Load # of points to plot 

Load grid command (1 /0) 

Load display plot command 

NOP 

1. SKIP FIRST 
2 . STOP AFTER 
3. DRAW GRID? 
4 . FROM DSPL Y? I 

LIHES OF TEXT 
POI HTS 

(1 /0) 

Example : The following example programs the terminal to accept and plot 10 points 
(in the range 1 to 100) sent from the computer. 

E'-c •" d 2h 11 2j 1k 1l100m 1n 1000 20p 10q 20r 10s 10u 1v Ow c A 



KEY CODE FUNCTION 

DISPLAY CONTROL 
ESC • d < parameters> -- a Clear graphics memory 

b Set graphics memory -- Turn on graphics display -- d Turn off graphics display -- e Turn on alphanumeric display -- Tum off alphanumeric display 

Turn on zoom 

Turn off zoom 

H or & < size> i Set zoom size (1-16) 

< x,y> j Set zoom position - Turn on graphics cursor - Turn off graphics cursor -- m Turn on rubber band line -- Turn off rubber band line 

< x,y> o Move graphics cursor absolute 

a .a .a .a < x,y> P Move graphics cursor incremental 

Programmer's Reference Table 

KEY CODE FUNCTION 

q Turn on alphanumeric cursor 

Turn off alphanumeric cursor -- Turn on graphics text mode 

• Turn off graphics text mode 

NOP 

Example : Clear the graphics display, pos~ion the cursor at x= 100, y= 100, tum the 
cursor on, and zoom to 4 times. 

Example : 

't: • d a 100,1 OOo k 4 i G 

GRAPHICS LABEL 

ESC • I < text label><<;. , '"' "'•'"· or ' •> 

Send the text "X= TIME, Y= TEMP" 

't: • l X• TIME, Y• TEMP <;.', 

Note: Al/ paramaterized escape sequences must be terminated with an uppercase 
character. 
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KEY 

--------

CODE FUNCTION 

VECTOR DRAWING MODE 

ESC • m < parameters> 

< mode> a 

< line type > b 

< pattern > c 

< pattern> d 

< x1 ,y1 ,x2,y2> e 

< x1 ,y1 ,x2,y2> f 

< x,y> j 

Select drawing mode (0-4)" 

Select line type (1-11)"" 

Define line pattern (1 byte) 

Define area shading pattern (8 bytes) 

Fill area, absolute 

Fill area, relocatable 

Set relocatable origin 

Set relocatable origin to current pen 
position 

Set relocatable origin to graphics 
cursor position 

< size> m Set graphics text size (1-8) 

< rotation > n Set graphics text orientation (1-4) 

0 Turn on text slant 

p Turn off text slant 

< 1-9> q Set graphics text origin 

Set graphics defaults 

NOP 

0 (no effect), 1 (clear), 2 (set) , 3 (complement), 4 uam) 

1 (solid line) 
2 (user line pattern) 
3 (user area pattern) 
4 (line #1) 

5 (line #2) 
6 (line #3) 
7 (line #4) 
8 (line #5) 

9 (line #6) 
10 (line #7) 
11 (point plot) 

Example : Select the set drawing mode, a graphics text size 
of 2 and slanted . Set the text to be center justified. "c • m 1 a 2m o 4Q 
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Example : 

NOTE : 

KEY CODE FUNCTION 

PLOTTING COMMANDS 

ESC • p < parameters > 

a 

b 

d 

e 

g 

Lift the pen 

Lower the pen 

Use graphics cursor as new point 

Draw a point at the current pen 

position and lift the pen 

Set relocata~e origin to the current 
pen posttion 

Data is ASCII absolute 

Data is ASCII incremental 

Data is ASCII relocatable 

Data is absolute 

Data is short incremental 

Data is incremental 

Data is relocatable 

NOP 

Draw a box 25 untts wide and 10 units high, beginning at x= 100, y= 50. 

'i: •pa f 100 50 g 25 , 0 0 , 10 -25 , 0 0,-10Z 

All parameterized escape sequences must be terminated with an uppercase 
character. 



Example : 

NOTE: 

KEY CODE FUNCTION 

GRAPHICS STATUS 

ESC • s < parameter> " 

Read text status. 

't: • 5 7 A DC1 

Read device I .D. 

2 Re ad pen position 

3 

4 

5 

6 

7 

Read graphics cursor position 

Read cursor position and wait for 
key 

Read display size 

Read graphics capabilities 

Read graphics text status 

8 Read zoom status 

9 Read relocatable origin 
1 O Read reset status 

11 Read area shading 

12 Read dynamics 

All parameterized escape sequences must be terminated wffh an up
percase character. 

KEY 

Programmer's Reference Table 

CODE FUNCTION 

COMPATIBILITY MODE 

ESC • t < parameter> 

< 0/1/2> a 

< 0/1> b 

< 0/1> c 

Set grap 
(O= CA, 1 = CA EOT, 2= none) 

Set Page Full Break strap 
(O = out, 1 = in) 

Set Page Full Busy strap 
O= out, 1 = in) 

NOP 

Keyboard Interface switches: 

Example : 

NOTE: 

P open = Scaled compatibi lity mode. 
Q open = Unscaled compatibility mode. 

Select a CR input terminator and set the Page Full Busy strap. 

't: • t Oa 1 C 

All parameterized escape sequences must be terminated wffh an up
percase character. 
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CONTROL ICNTLI DISPLAYABLE 
ESCAPE SENT FIRST CHARACTERS CHARACTERS 

LEGEND 
7 0 0 0 0 1 1 1 1 0 0 1 1 1 1 

BIT 6 0 0 1 1 0 0 1 1 1 1 0 0 1 1 
4321 5 0 1 0 1 0 1 0 1 0 1 0 1 0 1 NOTES: 

~ ~SP ~ ~ DELA~ OELETX ~ 
1 . LOWER CASE LETTER, LOWER CASE SYMBOL, AND CON-

0000 0 @ p ' p CURS~ TROL CHARACTER CODES ARE GENERATED BY STAN-
NUL AELA fl 1 SEC CHAR SENSE OARD TERMINAL, BUT ASSOCIATED CHARACTERS ARE 

l;(i~ ~! ~ SET~ 1 CUA~ INSE~ ~ NOT DISPLAYED ON THE SCREEN. PRESS TAPE TEST KEY 
0001 1 A a a q CURS~ FOR DISPLAYABLE CHARACTER SET. CHAR ABSO f2 SOH DC1 TAB UP ON SENSE 

~ ~" ~ CLEAR~ ICUA~ INSE~~ 
KEY BO~ ~ 

2. SINGLE CHARACTER ESCAPE SEQUENCES AND CONTROL 
0010 2 B R b r CHAR 13 

CODES NOT LISTED WITH A FUNCTION ARE NEITHER 
STX 0C2 TAB DOWN OFF ENABLE ACTED UPON NOR DISPLAYED. 

~ ~# ~ CLEA~ _cuA-:SZ AOL~ KEYS~ ~ 0011 3 c s c s 
14 

3. ESC H HOMES CURSOR INCLUDING TRANSMIT-ONLY 
ETX ALL TABS RIGHT UP DISABLE FIELDS. ESC h HOMES CURSOR EXCLUDING TRANSMIT-

~ ~s ~ SETL~ _cuA~ ROLL~ ENTEA"'Z f 5 ~ 
ONLY FIELDS. 

0100 4 D T d t 
0C4 MARGIN LEFT DOWN 

~ ~% ~ SET r~ RESET~ NEXT~ BINA~ ~ 
~ - ACKNOWLEDGE 'x - END OF TEXT 

010 1 5 E u e u RIGHT 
's 

0 - BELL '•- FORM FEED 
ENO NAK 

MARGIN TER M INAL PAGE READ \ - BACKSPACE •s- FILE SEPARATOR 

~ l2:~ STAAM CURS~ PAEV~ ~ 
'i. -CANCEL LINE '\; - GROUP SEPARATOR 

V PAA~ MOOE~ 'it - CARRIAGE RETURN 0 11 0 & 6 F v f ALPHA HOM E DIS- '1 
"r - HORIZONTAL TABULATION SYN METE 

SEQUENCE FI ELD DOWN PAGE CON N ECT 01 - DEVICE CONTROL 1 '• - LINE FEED 

~ ~ ~ STAR~ CURS~ FOR~~ SOFTX ~ 
'\ - DEVICE CONTROL 2 '1< - NEGATIVE ACKNOWLEDGE 

01 11 7 G w g w NUMERIC MODE 's 
0, - DEVICE CONTROL 3 "s - RECORD SEPARATOR 

ETB FIELD AE:TUFIN ON RESET 'l. - DEVICE CONTROL 4 5 1- SHIFT IN 

~ ~ ~ STAR~~ HOME0~ FOAM~ HOME~ DATA.~ I - DELETE 'ii - SHIFT OUT 
CU RSOR CURSOR q_ - DATA LINK ESCAPE 1000 ( 8 H x h x ALPHNUM (SEE MODE {SEE SP - SPACE 

CAN F IELD NOTE JI OFF NOTE 3) SE LF TEST ~ - END OF MEDIUM 'I.- START OF HEADING 

k;'9~ ~ OEFIN~ ~ HORI ·~ BACK~ MONIT~ 'a- ENQUIRY 'le - START OF TEXT 
100 1 ) 9 I y i OISPL~~ "r - END OF TRANSMISSION "a - SUBSTITUTE y CHAR ZONTAL FUN CT 

SET TAB ON TAB MODE ON \ - ESCAPE ~ - SYNCHRONOUS IDLE 

D?,7i~ ~ · Z GRAP~ ~ CLEA~ SOFT~ TEAMI~ .. - END OF TRANSMISSION '!; - UNIT SEPARATOR 
10 10 J z j DISPL~ BLOCK "r- VERTICAL TABULATION 

SUB FUNC 
SE LF TEST SEQUENCE DSPLY OFF D ISPLAY ON 

~ ~+ ~ ~ ERAS~ STAR~ son~ STAR~ [ k 1 
KEY 

10 11 K TO ENO UN PROTEC D ISP LAY XMI T 
ESC OF LINE FIELD OFF ON LY F IELD 

~2~ ~ I : ~ '1 INSE~ ~ MEMO~ ~ Control Character Legend : 
1100 < L \ LOCK 

LINE ON key pressed ----....._,, ~displayed 

11 0 1 [?~ D?2~- = M J m f ~ ~ OELE~ ENO~ MEMO~ ~ while CNT~character 
UN PROTECT LOCK is held down 3 'x 

LINE FI ELD OFF 

~ [;,?3~ ~ ~ INSEA~ TEAM~ ~ SEND~ 
ETX - SECOND· - standard decimal 11 10 > N /\ n CHAR PRIMARY ARY so W{WRAPON STATUS STATUS abbreviation equivalent 

111 1 ~~ ~ I ? a O OEL ~ - ~ OFLE~ CHAR 
W/INRAP 

INSEA~ 
NON-DI SP 
TE RM I N ATA 

~ ~ 
Example : J 1s bits 10010 10; Control J is LF line feed ; Escape (ESC) followed by J 1s CLE A R DISPLAY 
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