


Source and Destination I/O Device Selection 

c::::::::J , CD , CJi::J , C:::!Cl When keys pressed in th is 
FROM A TAPE TO DISPLAY TO PRINTER 

sequence would assign the right Mini Cartridge as source (input) 
device and both the display and printer as destination (output) 

devices. Pressing the ~ key would then cause the next file on 

the right Mini Cartridge to be both displayed and printed . These 
assignments remain in effect unti I another Go ld key selection 
sequence is made. One source and/or one or more destinations 
can be set up in the same sequence. 

Copy All, Copy File, or Copy Line 
FILE 

_ ' I c~:' I would copy one file from the source device (left 

Mini Cartr idge, right Mini Cartridge or Display) to the destination 
device(s) (left Mini Cartridge, right Mini Cartridge, Disp lay and/or 
Prin ter). Copy All (to copy all files) and Copy Line (to copy a sing le 
record) work the same way . 

Edit 

_ I E;;' I tums on Edit Mode (or off if the Edit light is lit). In 

Edit Mode any information rolling off from the top of the terminal's 
memory will automatically be stored on the destination device/ 
devices. 

Rewind 

_ ' FUT~, RTNO °rEf~ 'j'E rewinds the left Mini Cartridge; 

DEVICER.TAPE (16) for the right Mini Cartidge. 

Mark File 
MARK 

_ ' FUT"f, 'tE OErCEf~TE causes a file mark to be written on 

the left Mini Cartridge . A file mark is necessary after each file to 
separate each file from the next. 

Skip n Line 
SKIP rl r:I 

_ ' FUNrlO;7 n res , l=J ' ~ , OErEf~ TrE 
causes the left Mini 

Cartridge to back up 4 records (skip n lines where n = -4). Any 
number (plus or minus) of records can be skipped on either the 
left or right Mini Cartridge. 

Find File n 

FUNCTION ;;~~Dn r4J f2l DEVICE R TAPE 
_ , [TI , LJ , l:J , c:JLJ causes the right 

Mini Cartridge to be positioned at the start of file # 42. An absolute 
(to get a specific file) or a relative (plus or minus, to skip a number of 
files) file address can be used on either the left or right Mini 
Cartridge. 

RETURN 

G:J cance ls any uncompleted extended instruction, and clears 

displayed messages. 
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Congratulations! 
You have chosen Hewlett-Packard 's new 2644 Mini 
DataStation - another technological advance in 
reliable terminals. The 2644 's flexibility, extensive 
features, and ease of operation should save you 
valuable user time and computer resources in 
filling a wide range of applications. 

We have prepared this owner's manual to acquaint 
you with the 2644 and to serve as an aid to 
achieving many years of optimum use from your 
new Mini DataStation. This manual tells you the 
features of the 2644, how to install it, how to use 
the 2644 by itself (off-line operation), and how to 
control it by computer program (on-line operation). 
The manual also provides condensed reference 
information. It should answer any questions you 
have about the actual use of the 2644 Mini Data
Station. (The HP 2644 Service Manual - 02644-

. 90002 is also available for information regarding 
troubleshooting, repair, and option/accessory 
installation.) 
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Introducing the 
2644 
Enhanced High-Resolution Display 
The 2644 has a 5-inch by 1O-inch rectangular display 
providing a 1,920 character capacity in 24 lines of 80 
characters per line . The characters are formed by a 7 x 9 dot 
matrix generated in a 9 x 15 dot character cell. The high 
resolution of the 7 x 9 dot matrix is enhanced by dot shifting 
for precise character definition, and by the use of the 
enlarged character cell for wide character and line sepa
ration . These display features are engineered to increase 
clarity and ease sessions at the terminal . 
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Full Editing Capability 
Editing and computer time requirements can be significantly 
reduced by such features as: 

• Programmable protected fields in any combination of 
display positions. 

• 8 special function keys for calling user-defined routines in 
remote operation , such as forms entry or on-line auto
matic error correction . 

• Character insert and delete , line insert and delete , dis
play clear. 

• Roll up, roll down, next page, previous page . 

• Cursor sensing, addressability , tabulation , and 
positioning. 

• EOU 

FROM lTAPE' R,APf OfSPtAY 

MARK SKIP FINO 
FUNCTION REWINQ FilE fl LINES FILE n 

DEVICE .0"-::"-,-'-:--'-.---:- ...... -'-.;;.;.., 

These capabilities can be controlled from either the 
keyboard or the computer. 



Character Mode or Block Mode with 
Standard RS232C Compatibility 
The 2644 will operate character-by-character as a com
pletely interactive terminal or is capab le of operating on a 
block at a time. Information can be composed and edited 
locally, thus allowing the terminal user to verify and correct 
data before transmission to the computer . 

Transfer of information between the 2644 and the computer 
is by the EIA RS232C interface, a communications industry 
standard, with serial asynchronous operation and using 
ASCII code. Connection to the computer can be direct or via 
a 103 or 202 modem. 

The switch se lectable communication features of the 2644 
are: Full or Half-Duplex; Even/Odd/No Parity; Data transfer 
rate (110, 150, 300, 1200, 2400 baud or from an external 
source). Option 020 to the 2644 permits transfers at any 
baud rate (between 37.5 and 2400 baud) as well as split 
baud rates by RS232C or 20mA current loop. For hard copy , 
the 2644 allows direct interface to the 9866 thermal line 
printer , or to an RS232C serial printer. 

Fully Integrated, Dual Mini Cartridge 
Mass Storage 
Two tape transports which utilize the unique Mini Cartridge 
provide local mass storage. This gives the 2644 Mini 
DataStation many powerful stand -alone capabilities. Shirt
pocket size , each cartridge contains precise tape guiding 
mechanics to assure high reliability and interchangeability. 
Up to 110,000 bytes (many hours worth of typing) can be 
stored per cartridge in variable length records and files. 
Fast access to files is provided by the high-speed search 
feature . In addition , the 4096 bytes of display memory are 
dynamically allocated, as used, to fit each applicat ion. 
Option 008 to the 2644 permits you to obtain a 2644 without 
the tape transports - the transports can be added later. 
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Microprocessor Control 
The operating c haracterist ics of the 2644 te rminal are 
contro lled through firmware. The terminal 's microprocessor 
manages memory allocation , data communications , key-

board scanning, and display control. This microprocessor 
implementation and the use of a sing le common bus 
architecture yield a te rminal with a wide range of 
capabilities . 

POWER SUPPLY 
(Series 

Regu lated, 

MICRO
PROCESSOR 

VIDEO DISPLAY 
LOGIC 

12K ROM 
(Control Memory) 

4K RAM 
(User Memory) 

KEYBOARD 
INTERFACE 

DATA 
COMMUNICATIONS 

INTERFACE 

MINICARTRiDGE 
TAPE 

CONTROL 

Pop-In Modularity 
The modular computer-l ike construction of the 2644 is 
designed for ease of service. Digital electronics are con
tained on printed-circuit cards that can be exchanged within 
the terminal; up to 15 cards can be accommodated to allow 
a flexible choice of opt ions both now and in the future. 
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Self-Test 
The HP 2644 has been engineered for high reliabil ity, ease 
of maintenance testing , and rapid repair when needed. By 
using the TEST button on t he keyboard the user receives a 
Go/No-Go indication from resu lts of an internal memory test , 
firmware test, tape transport test and display verification. 



Plug-In Character Set 
Recognizing the demand for terminals that speak many 
languages and fill diverse sets of needs, the HP 2644 has 
the capacity to include up to four 128-character sets 
resident concurrently in the terminal. Adjacent characters 
on the display may be from any of the four character sets. A 
Math Character Set and Line Drawing Set are available with 
the optional Underline, Blinking and Half-Bright feature. 

Multi-Task Keyboard 
The 2644 has a detachable, expanded ASCII keyboard 
which has been designed for ease of use and the fl exi bility 
to fill the needs of a wide variety of tasks. The Multi-Task 
Keyboard includes: a ten-key numeric group; cursor, tab 
and page control group; and 26 additional editing, tape 
control, and spec ial function keys. 

Your 2644 
What You Get 
Your new 2644 is delivered with the options and accessories 
that you reqested already installed and tested. " Identifying 
Options and Accessories" lists these features . 

How To Identify 
The options and accessories installed are specified on the 
Identification Labels found on the Mainframe Panel under 
the Rear Access Cover. 

Who To Contact 
When communicating with Hewlett-Packard regarding your 
2644 unit , use the Model , Serial, and Option numbers to 
insure quick identification by HP. Hewlett-Packard Sales 
and Service Offices are listed on page 76. 
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Identifying Options 
And Accessories 
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NFPA TYPE 1I 

CAUTION NO OPERATOR ' 
SERVICABLE PARTS INSID"'.~ 

REFER SERVICING T~! 
VAi.IFIEO PERSQNNELlIt 

[rti) HEWLETT- PACKAR 

MOD! • 

':'. ~ 1'.'1;'<1 

OPHC "; 

, ,,1M>, 
1 !J:2A00201 

001 
- ----;-:-;:--op-

115 V · 29 ' 
4 A ~ A X 

60 

WA RN ING : FOR CONTINUED 
PROTECTION AGAINST FIRE 
HAZARD , REPLACE ONLY 
WITH THE SAME TYPE 
AND RATING OF FUSE , 

115VAC: 4AT 250V 
230VAC : 2AT 250V 

PRODUCT 
NUMBER 

2644A 

opt. 001 

opt. 008 

opt. 012 

opt. 013 

opt. 015 

opt. 020 

DESCRIPnON/NOTES 

Mini DataStation 
Block or character mode (switch selectable); 64 
character upper case Roman set ; 4096 bytes of 
RAM storage; 2 cartridge tape transports (includes 
2 cartridges) ; inverse video ; 110-2400 Baud ; 
data communications ; includes 5 option slots . (Does 
not include computer interface cable) . 

NOTE: Order at least one of accessories 13232A 
or C. 

128 Character Set - Roman . Adds lower case and 
control codes disp lay. 

Deletes cartridge tape transports and associated 
electronics . 

Printer Subsystem 
Adds 9866A Line Printer, interface, and cable to 
2644A. 

Adds five Mini Cartridges 

50 Hz 

Extended Asynchronous Data Communicatons Inter
face - Operates either RS232C or 20mA current 
loop. Split speed, custom baud rates ava(lable. 



PRODUCT DESCRIPTION/NOTES 
NUMBER 

(Replaces standard Asynchronous Data Communi-
cations Interface board.) 

NOTE : For RS232C application, use accessory 
13232A or 13232C. For current loop, use 30-pin 
connector (provided) or 13232F. 

13231A Display Enhancements 
Adds blinking, half-bright & underline and provides 
for addition of three 128-character sets (requires 1 
option slot) 

opt. 201 64-character mathematic symbol set. Adds display 
of integral signs, Greek letters, etc. 

opt. 202 64-character line drawing set. Adds display of con-
tinuous horizontal and vertical line segments for 
forms, histograms, etc. 

13232A 103/202 Modem Cable - for connection to 103/202 
Modem, or hardwired to HP 3000, or hardwired to 
HP 2000 multiplexer. - 15 feet. 
Male RS232 connector. 

13232C RS232C Cable - 5 feet. 
Female RS232 connector 

PRODUCT 
NUMBER 

13232F 

13232G 

13232H 

13245A 

13246A 

13250A 

9162-0061 

8500-1251 

9300-0468 

DESCRIPTION/NOTES 

Current Loop Connector Kit - Connects and con
figures 2644 opt. 020 for current loop operation. 
Provides four lugs for connection to customer
provided barrier strip. 5-foot cable. 

Male RS232C Printer Cable - 15 feet. 

Female RS232C Printer Cable - 15 feet. 

PROM Character Set Accessory - Aid to pro
duction of customer-defined character sets. 

Printer Subsystem (add-on) - Includes 9866A 
Printer, interface and cable for connection to 2644. 

Serial Printer Interface - For use with RS232C 
serial printers. (Requires one option slot.) Also per
mits field upgrade equivalent to 2644 opt. 020 
(replaces ex isting Asynchronous Data Communica
tions Interface board). 

NOTE: For RS232C printer application, use acces
sory 13232G or 13232H. For modem application, 
use accessory 13232A or 13232C. For current loop 
application, use accessory 13232F. 

Mini Cartridge (1) 

Tape Head Cleaning Solvent (4 ounces) 

Tape Head Cleaning Swabs (10) 
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Installing the 2644 
The 2644 Mini DataStation is designed to operate in a wide 
range of environments as indicated by the "Specifications" 
section. The 2644 is totally self-contained with easy access 
to all operator controls, so that normal installation does not 
require opening the unit. 
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NOTE 

Should you later desire to open the unit for option/ 
accessory add-ons, please refer to the HP 2644A 
Service Manual - 02644-90002. 

Simply complete the following five steps to insure proper 
installation : 

STEP 1. Place the terminal on any convenient surface, 
except plush or spongy surfaces that might restrict 2644 air 
flow through the bottom vents - do not use typewriter pads, 
for example. 

STEP 2. Raise the unit's hinged rear access cover (two 
rotating latches hold it in place) and connect the keyboard 
cable hood connector to the printed-circuit card connector 
that has been appropriately notched to match the cable 

connector. 



NOTE 

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

STEP 3. Connect the interface cable (accessory 13232A, C, 
or F) hood connector to the printed-circuit card connector 
that has been appropriately notched to match the interface 
hood connector. Connect the remaining end of the interface 
cable to your modem or computer connector interface. 
(Table 1 on page 84 contains a technical description of the 
Interface Standards .) 

STEP 4. Put the AC Power Switch in the OFF position; 
connect the power cord to the AC Power Connector. 

STEP 5. AFTER INSURING THAT YOUR A.C. MAIN VOL
TAGE CORRESPONDS TO YOUR TERMINAL'S VOLTAGE 
REQUIREMENTS (either 115V or 230V as printed after 
"LINE" on the Identification Label on the rear panel), plug 
the 3-prong power connector into your AC. power source 
outlet. 

NOTE 

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

Turning the 2644 
On and Off 
ON. After the 2644 Mini DataStation has been properly 
installed: 

STEP 1. Assure that the g latching key is not depressed 

(i.e., the 2644 is set for off-line operation) . 

STEP 2. Set the AC. Power Switch , located on the Main
frame Rear Panel , to the ON position . After a 15 second 
warm-up period, the station will be in its initial state: the 
display and memory are clear, the cursor appears in the 
upper left corner (Home position) of the display, all pro
grammable functions are OFF, the left and right tape units 
are selected as the source and destination devices, respec
tively, for data transfer operations. 

STEP 3. (Optional) It is also recommended that the 2644's 

Self-Test be perforl)led - press the 9 key. Generally, if 
TEST 

the station gives an audible beep and a test pattern similar 
to those presented in the " Self-Test" section (page 70) is 
displayed, then the station is working properly. 
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NOTE 

If the cursor still does not appear and the TEST func
tion does not work properly , set the A.C. Power 
Switch to OFF and do not attempt to operate the 
station until the malfunction has been corrected by a 
qualified service representative. 

OFF. The station is turned Off by setting the A.C. Power 
Switch, located on the Mainframe Rear Panel , to OFF. 

10 

The Tape 
Cartridges 
Inserting the Tape Cartridge 
The tape cartridge is easily inserted through the tape unit 
doors of the 2644. The tape cartridge is inserted as shown 
on below. Before removing the cartridge, the tape should 
always be rewound as described on page 26. You can use 
the indicator in the eject button at the left of each door as a 
reminder - when the indicator is on , or blinking do not 
remove the cartridge. When you rewind the tape the 
indicator will go out, indicating that the tape has been 
rewound. 



Protecting a Tape 
If you have data on your tape cartridge and want to protect it 
from being inadvertently overwritten , move the tab marked 
RECORD Q at the rear of the cartridge in the opposite 
d irection of the arrow. You may permanently protect the 
data by removing the tab from the cartridge . 

PROTECT W RECORD 

Using Your 2644 
Off-Line 
Introduction 
This portion of the manual gives you information on how to 
operate the 2644 without the aid of a computer (that is , "off
line" ). First , you can perform four quick demonstrations to 
familiarize yourself with the versati l ity of the 2644. Then, you 
can read further about the off-line capab ilities by controlling 
the devices of the 2644 (d isplay, tape units, and optional 
printer) from the keyboard . 
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Four Quick Demonstrations 
Your 2644 is a Mini DataStation having powerful stand-alone 
capabilities. Its many functions allow you to manipulate data 
simply. After performing the following demonstrations, you 
will want to read on and learn how to completely utilize the 
2644's off-li ne capability. 

Here are some demonstrations that you can try : 

DEMO 1. Display data on the screen and edit it , if 
necessary. 

DEMO 2. Record data that you have entered on the screen 
onto one of the cartridge tapes. 

DEMO 3. Display data recorded on the cartridge tape. 

DEMO 4. Copy data directly from one cartridge tape to 
another. 

Before you perform the four demonstrations, check that the 
2644 is ready for operation by reading "Turning the 2644 On 
and Off" on page 9. 

NOTE 

A list of screen messages along with their meaning 
and recovery procedure is found on page 86. You 
may see one or more of these messages displayed 
while performing the demonstrations. 
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DEMO 1. Displaying and Editing Data. Sit down in front of 
the keyboard and type your name. Notice that the cursor 
moves across the screen as you type . This tells you where 
the next character will appear when you hit a key . 

YOUR NAME_ 

Changing a Character. If you wish to change a character 

displayed on the screen , position the cursor (using G ' 
G ' [2] , 8 keys) under the character to be changed, 

then press the desired character key. 

Further Editing. Editing text is further simplified by using 

Q , ~ , Q , ~ keys. Explanations of these 
LINE LINE CHAR CHAR 

keys are given on page 26. 

DEMO 2. Recording Data On Cartridge Tape. By using 
the cartridge tape units in your 2644 , you can store 
information for use at a later time. This can be done off-line 
thereby not requiring CPU time to store the information . 
Let's try storing some information now. 

STEP 1. Press [J , ~ , type your name , then 

press ( R'TURN 1 . 



STEP 2. Insert a tape cartridge into the right tape slot at the 
front of the tape unit. The cart ridge must be inserted as 
shown on page 10. Also , be sure that the tape is not 
protected. 

STEP 3. The tape will automatically rewind to the "load 
point" (a location on the tape where you start to write data) 
when you insert it. Also, SEARC HING appears on the 
screen. The cartridge eject button at the left of the tape slot 
wi ll light when the tape is at load pOint. Data may be 
recorded now. 

STEP 4. Press Q . Your name is recorded on the right 

cartridge tape unit. The eject button blinks as the data is 
recorded. 

STEP 5. Now rewind the right cartridge tape by pressing: 
_ 

FUNfT~5 AEtND 

, Q:J 
TO R TAPE 

DEMO 3. Displaying Data From Cartridge Tape. Dis
playing the data from cartridge tape allows editing of data 
and debugging programs stored on cartridge tape . Also, it 
permits displaying pre-recorded forms for formatted data 
entry. Let's display your name that you recorded in DEMO 2. 

STEP 1. Press the tape eject button, remove the tape 
cartridge from the right slot, and insert it into the left tape 

slot. SEARCHING message appears on the sc reen (re
places your name temporari ly) as the tape is automatical ly 
rewound to " load point". 

STEP 2. When the cartridge eject button lights, press 

g . This sets the read mode which displays the recorded 

data (your name) on the next line of the display. 

STEP 3. Now rewind the left cartridge tape by pressing: 

STEP 4. Remove the tape cartridge from the left tape unit. 

NOTE 

Gold functions are shown in this manual as appearing 
below the key (as they appear on the keyboard) like 

this: 

o::::J o.u OLJ Q:J . 
FROM L TAPE ' TO PAINTER ' FROM DISPLAY , TO R TAPE 

Green funct ions are shown as they appear above the 
key. Only the function being performed wi ll be shown, 
like this: 

All other keys will be shown as follows : 

C],C],r.:I,r;J,Gl 
READ RECORD ~ L..:J LJ 
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DEMO 4. Copying a Tape. Copying data from one tape to 
another provides a convenient means to furnish back-up 
data on tape , to suppl y additional data stations with 
duplicate data entry forms, etc. It's so easy and can be done 
completely off-line. For example: 

STEP 1. Insert the tape to be copied (you could use the one 
with your name on it) into the left tape slot. Insert another 
tape into the right tape slot. Be sure the tape is not 
protected . 

STEP 2. Select the left tape unit as the source of the 
information and the right tape unit as the destination by 
pressing : 

c:::::::::::::J [IJ c:::IU 
I FROM L TAPE ' TO · R TAPE • 

STEP 3. Copy the information by pressing 

COPY _, m 
When both eject button indicators stop blink ing , the copy 
function is complete . 

STEP 4. Now rewind the right cartridge tape by pressing: 
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STEP 5. Rewind the left cartridge tape by pressing : 

You can check the data on the new tape by performing 
DEMO 3. 

Summary, What's Next? Now that you have demonstrated 
briefly some of the off-line capabilities of the 2644, read on 
and learn about controlling and transferring data between 
the display, tape units , and optional printer in detail. A brief 
glossary of terms that you should know is given on the 
following page. Being aware of these terms will help you 
understand the discussion that follows. 



Terms Used In This Owner's Manual 

BOT 

CURSOR 

DATA TRANSFER 
OPERATION 

DEVICE 

DEVICE CONTROL 
OPERAT ION 

END OF DATA 

EOT 

FILE 

FILE MARK 

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

The blinking dash on the display 
that tells you where the next char
acter, or space, will occur - acts 
as a pointer. 

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

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

The process of rewinding tapes, 
finding fi les, marking fi les , skip
ping lines, moving printer paper, 
etc . 

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

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

Usually consists of more than one 
record, or lines. It may be thought 
of as a page in a book. 

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

FORM FEED 

"FROM" DEVICE 

LINE 

LOAD POINT 

LOCAL MODE 

PAGE 

RECORD 

REMOTE MODE 

"TO" DEVICE 

Move 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. 

A group of characters , and 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 2644 without the 
aid of a computer system (that is 
"off-line "). 

24 lines. 

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

Operating the 2644 with the aid of 
a computer system (that is, "on
line"). 

The device that receives the data 
in a data transfer. also defined as 
the "destination " device. 
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The Display 
The display can show 24 lines of up to 80 characters each, 
which is called a "page". The display's memory can retain 
multiple pages depending upon the number of characters 
per line (that is, the 1 page shown on the display and the 
other pages that you don't see at the same time which are 
stored in the display's memory). 

The block of 12 keys at the right of the 
keyboard are used to control the display 
and the information that you enter into 
the display's memory. 

Moving the Cursor. You can position the cursor to any 

location on the display by pressing 0 ' G ' GJ ' 
GJ · [] homes the cursor to the upper left corner of 
the display. 

Setting Tabs. To set a tab, move the cursor to the desired 

column, and press [}ill . § clears the tab position. The 

G key is located at the left side of the keyboard. 

Clearing the Display. ~~~:~ clears the display memory from 

the current cursor position to the end of display memory. To 

clear the entire display, simply press [] (cursor home), 

then press CLEAR 
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Displaying Information. The information that you have 
typed is retained in the display memory. When you have 
entered 24 lines of information (even if you have only 
entered one character on each line) , the display rolls up one 
line. As you continue to type information, the display 
continues to roll up for each line typed until display memory 
is filled. If additional lines are typed, a sufficient number of 
lines at the beginning of display memory are lost to allow 
space for the additional lines. (Memory Lock and Edit Mode 
decribed on pages 22 and 30, repectively, are two methods 
of preventing lines of information from being lost.) 

The GfJ and § keys permit you to display any part of 

display memory They move the display a line at a time. 

The @ill and @ill keys move the display 24 lines at a time 

(a "page"). When you press these keys, the information 
presently displayed is replaced by the next "page" (24 
lines), or the previous "page", in display memory. 

Display Messages. Display messages appear in the upper 
left corner of the display and give certain types of status or 

error information. For example, SEARCHING and 

NO TAPE. A complete list and an explanation of display 

messages are presented in "Display Messages", page 86. 

~ will clear the message and restore the display. 



The Keyboard 
Before learning to control the devices and transfer data in 
detail, you should have a brief understanding of the various 
functions of the keyboard. Fig ure 1, inside the front cover 
shows the keyboard layout The keyboard consists of six 
functional groups: 

• CHARACTER SET GROUP - This group of keys is like a 
standard typewriter keyboard. It is used for entering data 
onto the display. 

• NUMERIC AND DISPLAY CONTROL GROUP - The 
numeric portion with its ten-key adding machine layout 
can be used for entering large amounts of numeric data. 
The display control portion controls the various functions 
of the display. 

• COMMUNICATIONS GROUP - These switches are 
used when the terminal is connected to a computer 
system. 

• TERMINAL CONTROL GROUP - This group of keys 
initializes the terminal (RESET), establishes the operating 
mode, and performs the Self Test 

• EDIT GROUP - Text can be easil y modified on the 
display through use of the insert/delete character and line 
keys of the edit group. 

• MINI CARTRIDGE AND SPECIAL FUNCTIONS CON
TROL GROUP - This group controls the devices, data 
transfer operations, and special functions which will be 
described later. 

At this point, some further explanation is needed on the Mini 
Cartridge and Special Functions Control Group - Green 
Key and Gold Key Operations . 

Green Key Operations. Green key operations are used to 
copy information from one device to another, to perform edit 
functions , to find files, and to control the tape units and 
optional printer. Green key operations are performed by 

pressing the _ prefix key followed by keys that are 

labeled with the corresponding green color coding. For 
example, pressing: 

would cause the left tape to rewind . 

B Key. Pressing ~during a "green" key 

operation will cancel that operation. The return key will 
halt any tape operation except file search rewind , or 

record during edit mode. Also, ~ will clear any 

error message displayed (see page 86) and restore 
the previous display . For example: if a rewind oper
ation is attempted with no cartridge tape inserted, the 

NO TAPE message can be cleared by pressing 
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Gold Key Operations. The gold key operations (device 
selection) are used to specify where information will come 
"from " and where it is going "to" . Gold operations are 

performed by pressing the c::J prefix key followed by 

keys that are labeled with the corresponding gold color 

coding . When the c::J prefix key is pressed , the indicator 

above the c::J key will light to indicate that the terminal is 

in the device selection mode. For example , 

pressing c::J , CEJ , CEJ . 
FROM R TAPE TO DISPLAY 

specifies that the information wi ll come from the right tape 
unit and will go to the display. 

Once the device se lection is made, it wi ll remain in effect 

until you make another selection or press II!!!!I . 
TERMINAL 

When power is turned on, or when II!!!!I is pressed , 
TERMINAL 

"preset" , se lections are made automatically, as shown 
below. These " preset " selections remain in effect unti l you 
select other devices by gold key operations. 
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PRESET DEVICE SELECTIONS 

OPERATIONS 

Read 
Record 
Copy 

"FROM" DEVICE 

Left Tape 
Display 
Left Tape 

"TO" DEVICE 

Display 
Right Tape 
Right Tape 

If the c::J key is pressed again while the device select 

indicator is on , device se lection will not be changed. The 
device select mode will be terminated and the indicator will 
be turned off. 

After you have selected where the info rmation will come 
"from" and where it is going "to" , pressing any key (other 

than the c::J key) completes the device selection and 

performs the operation indicated by the key that was 
pressed. 

Character Set Group 

Alphabetical , Numerical, and Symbol Keys. This group of 
keys functions similarly to a standard te letypewriter key
board. ASCII character codes are generated for upper and 
lower case letters , numbers, and symbols . (Any optional 
display characters that are not present in the 2644 unit are 
not displayed.) 



[CNTL J 

Escape function generates the ASCII escape 
character, and can be used in creating any of the 
programmable 2644 functions associated with the 
escape code sequence (for instance, ESC U 
produces a NEXT PAGE command - see table 4 
on the back cover) . 

The cursor is moved to the next tab position to the 
right; or if none, to the first column of the next line . 
In Format Mode, the cursor is moved to the start of 
the next un protected field, disregarding normal 
horizontal Tab stops - thus any number of stop 
locations in any combination of positions can be 
created for use in Format Mode, up to memory 
capacity. 

Control function . When pressed in conjunction with 
any alphabetical key or @.[,"',], " ,_ ,' , {,: ,},- ,DEL, 
the CNTL key converts the character code for that 
particular key into an ASCII control code. All of the 
ASCII control codes are shown in first two columns 

of Table 2. Also accesses alternate functions on 

certain keys , such as 0 ' § , c:::L::J thru 

CD , and 9. (as indicated by the blue coding 
TEST 

on these keys) 

The cursor is moved left one character position. If 
the cursor is in the first column, it remains there. 

Returns the cursor to the beginning of its current 
line . An automatic local Carriage Return , Line Feed 
is generated when a character is placed in the !ast 
column (with standard strapping - see page 52) . 
Aborts a green keystroke sequence. Halts any tape 
operation in progress except for REWIND , 
SEARCH, and CONDITIONING. Restores display 
and unlocks keyboard when a screen message is 
displayed . 

Numeric and Display Control Group 

Ten-Key Numeric Group. Functions as an adding machine 
format keyboard . 

o 
G 

Cursor Up. Moves the cursor up one line on the 
display. If the cursor is in the top line, it is wrapped 
around to the bottom line of the display . 

Cursor Down. Moves the cursor down one line on 
the display. If the cursor is in the bottom line, it is 
wrapped around to the top line of the display. 

Cursor Right. Move the cursor right one column on 
the display . The cursor will wrap around the display 
from the last column to the first column of the next 
line ; from the last display position to the first. 

Cursor Left. Moves the cursor left one column Oil 

the display. The cursor will wrap around the display 
from the first column to the last column of the above 
line; from the first display position to the last. 
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~ 
~ 

(ROLL J 
DOWN 

[NEXT J PAGE 
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Cursor Home. Moves the cursor to the first charac
ter position of the first line. The first page of 
memory is displayed. In Form at Mode, the Home 
position is the first unprotected location on the 

display. If 8 is pressed simu ltaneously , the 

cursor moves to the first character position of the 
last line , and the last page of memory is displayed . 

Clears memory (and d isplay) from the current 
cursor position to the end of memory; or to the end 

of the current line if 8 is pressed simultane

ously. In Format Mode only unprotected fields are 
c leared. 

Moves the entire display up one line by displaying 
the next line from memory (until the last line of 
memory is located at the top of the dispiay). Cursor 
is stat ionary. 

Moves the entire display down one line by display
ing the line from memory above those currently 
displayed (until the first line of memory is located at 
the top of the display). Cursor is stationary. 

Displays the next 24 lines of memory (until the last 
line of memory is located at the top of the display). 
The cursor is moved to the first unprotected 
location on the new page. 

(PREVJ PAGE 

~ 
~ 

Displays the previous 24 lines of memory (until the 
first line of memory is located at the top of the 
display). The cursor is moved to the first unpro
tected location on the new page. 

Sets a tab at the current cursor column. In Format 
Mode TAB settings are ignored, and the start of 
each unprotected field functions as a TAB position. 

rLEARJ Clears a tab at the current cursor column. 
TAB 

Communications Group 

DUPLEX Switch. HALF: Typed characters are processed by 
the terminal and transmitted to the computer. FULL: Typed 
characters are transmitted to the computer and not proc
essed by the terminal unti l returned from the computer. (This 
function is ignored in Block MOde.) 

PARITY Switch. When set to EVEN/ODD/NONE, even/odd/ 
no parity is transmitted for each character. Incorrect parity: 
a "_" (or a "§l" with Option -001) is displayed. 

BAUD RATE Switch. Selects data transmission rate oi 11 0, 
150, 300, 1200, 2400 baud. EXT: any rate between 110 and 
2400 can be selected from an external source. The 110 
baud rate uses 2 stop bits; all others use one stop bit to 
del imit each character transmitted. 



Control Group 

_ The terminal is set to the initial power-on state 
RESET display and memory clear , cursor home , pro-

TERMINAL 

TAPE 
TEST 

DISPLAY 
FUNCTION 

grammable functions off. Cartridges are rewound 
and positioned at load point. 

A diagnostic test of memory, ROM, and the dis
play is performed . If a failure is detected, an 
indication of the appropriate error is displayed . If 
no error is detected, a standard test pattern is 

displayed . If the _ prefix key is pressed 

before pressing 9. a test of the tape units is 
TEST 

also performed (see " Self Test ", page 70). If 

8 is pressed simultaneously, the left tape will 

be conditioned (see "Tape Conditioning Proce
dure", page 74). To recover from an error in the 

Self Test , press the I!P key. 
TERMINAL 

All escape codes and control functions (typed or 
recei ved) except Carriage Return are disabled 

and will not be executed. EJ performs both a 

Carriage Return and a Line Feed . You can list 
programs which have escape or control codes in 
them without the terminal responding to the 
codes. All codes are displayed as blanks unless 
option -001 is installed . With the 128-character 
Roman Set option (-001) escape codes and 

BLOCK 
MODE 

control functions are also displayed. The "Self
Test" section (page 70) shows these characters. 
Being able to actually display these codes is a 
powerful program debugging aid. 

Example: 

Executing the escape sequences to move the 
cursor to the Home position, c lear the display, 
turn on Memory Lock and type" Hello l " on the 
2644 display in Inverse Video would appear on 
the display as: 

With DISPLAY FUNCTIONS On , the same se
quence would be displayed as: 

EC HEcJEc IEc&dBHELLO! 

When the terminal is in Block Mode, typed data is 
d isp layed but not transmitted to the computer 
until requested by the computer or until after the 

~ key has been pressed and the computer 

has responded. Otherwise , the terminal is in 
Character Mode and data is transmitted as typed. 
(See "Block Mode", page 44.) 
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The terminal is in Remote (on-line) operation . 
REMOTE Otherwise , the terminal is in local (off-line) 

operation. 

Locks all alphabetical keys to upper-case char-
~~~~ acters ; @. [, ], "', 1\ are locked in lower-case; other 

numerical/symbol keys operate normally. 

Memory Lock has two independent modes of 
MEMORY operation: 

LOCK 

22 

• Memory Overflow Protect. If Memory Lock is 
turned on when the cursor is in the top line of 
the display, the indicator is lighted and data 
is prevented from rolling off from the top of 
memory after display memory has been 
filled. The MEMORY LOCK indicator blinks 
and an audible "beep" is generated when 
memory is full. Addi t ional data, typed or 
received is ignored. 

• Display Lock. If the cursor is not in the top line 
of the display when Memory Lock is turned on, 
displayed data above the line with the cursor 
frozen on the screen. Once the display is full, 
the bottom lines on the display roll around the 
frozen data as add itional data lines are typed 
or received . This is an important feature to 
freeze information on the display for use in 
fo rms headings, instructions or rules to the 

operator. Format Mode, Next Page, Previous 
Page , Cursor Home, and Tab are modified 
when Display Lock is used, and their use is 
not recommended for data entry applications 
in Format Mode. 

Example: 

To demonstrate these two modes of operation: 

• Home the cursor 0 ' turn on Memory Lock , 

and then press 9. key a number of times 
TEST 

until the terminal 's memory is full (the indi-
cator will blink and the bell" beeps"). 

• Attempt to type in additional data below the 
last test pattern. No data should appear. 

• Move the cursor up, press Q , move the 
LINE 

cursor down to the line below the last test 
pattern, and then type in additional data until 
the limit of memory is again indicated . The 
data should appear. 

• Now, Home the cursor, turn off Memory Lock, 
move the cursor down a few rows and turn on 
Memory Lock again. 

• Depress the § key (allowing it to Auto

Repeat) , then depress the § key. The top 

lines of the display should remain stationary 
while the lines below roll up and down. 



AUTO 
LF 

BREAK 

TRANSMIT 

ENTER 

Causes a Line Feed each time a Carriage Return 
is generated by the te rminal. 

Transmits a BREAK signal to interrupt computer 
operation. (Transmits a 200 ms space on the 
asynchronous data communication line and sets 
secondary channel low for 200 ms.) 

The indicator will be lighted when a data link 
exists for transmission between the terminal and 
the computer during modem operation . The Clear 
to Send line of the RS232C interface is high . 

On-Line Mode 

• Character Mode, Format Off. The entire line 
containing the cursor is transmitted as a block. 

• Character Mode, Format On . Unprotected 
characters from the cursor position to the end 
of the unprotected field are block transmitted. 
The cursor is left at the first character position 
after the end of the field. 

• Block Mode, Format Off. After receiving a DC1 
from the computer , informs the computer by 
transmitting a DC2 control character (or DC2 
CR(LF) with Line Strapping - see " Strapping 
Options", page 52) that the terminal is ready 
to transmit characters from the cursor to the 
end of the line of memory (dependent on Line/ 
Page strapping). 

• Block Mode, Format On. After receiving a DC1 
from the computer, informs the computer by 
transmitting a DC2 (or DC2 CR(LF)' with Line 
Strapping) that the terminal is ready to trans
mit the current field , or all unprotected field s 
from the cursor to the end of memory, each 
delimited by a unit separator, US (dependent 
on Line/Page strapping). 

(See Character Mode and Block Mode operation 
on page 44 for details and examples of ENTER 
operation.) 

NOTE 
All block transfers are terminated by a 
CR(LF), or a Record Separator, RS, in Block 
Mode with Page Strapping. 

Off-Line Mode 

In off-line mode, performs the same funct ion as 

the ~ key. 

Mini Cartridge Control and Special Functions Group 

c::::L:J thru Cfr::J Special Function Keys. These eight keys 

perform multiple functions , depending upon whether the 

terminal is in Local or Remote Mode, and whether _ , 

CJ , 8 ' or no key is previously pressed. The green 

and gold funct ions of these keys are discussed in "Car
tridge Tape Operations" on page 31. 
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Special Function Keys f, through fa 
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NO KEY PREVIOUSLY PRESSED 

Local Mode 

Locates and displays file 1 thru file 8 from the current " from" 
device depending upon which key is pressed . For example, 

G:J corresponds to file 3. 

I f , I f2 I f3 I f, 
(file 1) (Ille 2) (hie 3) (file 4) 

f5 I f. I f7 I fa 
(file 5) (file 6) (tile 7) (Ille 8) 

Remote Mode 

Sends an escape code to the computer to call any 
subroutine you designate (with software support). Keys 

G:J thru r::::EJ corres pond to ESC p thru w . For 

example, ~ would be ESC s. (See "Special Funct ion 

Keys", page 69). 

f, I f, I f3 I f, 
(ESC pi (ESC q ) (ESC 'I (ESC sl 

I f5 I f. I f7 I fa I 
(ESC I) (ESC u) (ESC v) (ESC w) 

(CNTL J PRESSED AND HELD DOWN 

f , I f2 I f3 I f, 
ENHANCE START END FORMAT 
DISPlAY UNPROTECTED FIELD MODE ON 

I f5 I f. I f7 I fa I 
FORMAT 

MODE OFF 

NOTE: The above labels do not appear on the keyboard . 

(Enhance Display). Precedes a single letter (@, A 
through 0) indicating one of the 16 possible combi· 
nations of Half-Bright, Underline, Inverse Video (black 
characters on a white background), and Blinking is to 
be displayed (Half-Bright, Underline, and Blinking are 
provided by Option 13231 A) : 

@ A B C 0 E F G H I J K L M N 0 
Half 
Bright X X X X X X X X 

Underline X X X X X X X X 

Inverse 
Video X X X X X X X X 

Blinking X X X X X X X X 

X indicates that the feature is on. For example, 
pressing the ENHANCE DISPLAY key followed by E 
would tum on the start of a field of Blinking-Underlined 
characters. These Enhanced Display features can be 
turned on and off on a character-by-character basis 



[CNTL J PRESSED AND HELD DOWN 

and can be used in a wide variety of applications to 
accentuate the differences between various fields on 
a display. 

Example 
A user with a data entry application might wish to 
distinguish a protected form with Inverse Video from 
the fields into which data is to be entered. (Such a 
form is shown on page 50.) Also , the user might wish 
certain fields to be brought to the operator 's attention 
by causing those fields to blink . 

(Start Unprotected Field). Characters from the 
cursor position to the end of the current line or the next 
End Unprotected field are unprotected in Format 
mode. Set while out of Format Mode. 

(End Unprotected Field). Characters from the 
cursor position to the end of the current line or the next 
Start Unprotected Field are protected . All lines are 
automatically protected in Format Mode unless other
wise specified by the use of Start Unprotected Field. 
Set while out of Format Mode. 

(Format Mode On). In FORMAT MODE only unpro
tected fields can be operated on. All locations in the 
terminal's memory which have not been specifically 

made unprotected by the use of the CIi::J (Start 

f5 

f6 
thru 
f8 

Unprotected Field) key remain protected (these loca
tions cannot be altered from the keyboard or the 
computer). Attempting to type into a protected field 
will move the cursor to the next unprotected field for 
data entry. The cursor home position is the first 
unprotected field location . The cursor is automatically 
put in the home position when Format Mode is turned 
on. 

Example 
The form shown on page 50 was created with FOR
MAT MODE off. The START UNPROTECTED FIELD 
and END UNPROTECTED FIELD keys were used to 
start and end each of the fields for data entry within 
the Inverse Video form . With FORMAT MODE on, only 
unprotected data entry fields can be written into - the 
form cannot be altered, and the cursor automatically 
moves forward to the next unprotected field (the TAB 
key can also be used). See the data entry example 
presented on page 51 . 

(Format Mode Off). Turns off FORMAT MODE. 

(No function. Pressing one o f these keys in local mode 
will perform a file search , same as no key previously 
pressed.) 
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Edit Group 

INSERT 
LINE 

DELETE 
LINE 

INSERT 
CHAR 

DELETE 
CHAR 
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The line containing the cursor and the remaining 
lines below the cursor are rolled down and a 
blank line is inserted. The cursor is moved to the 
first column of the new blank line. Disabled in 
Format Mode. 

The line containing the cursor is deleted and the 
remaining lines below the cursor line are rolled 
up. The cursor is moved to the first column of 
the first line rolled up from below the deleted 
line. Disabled in Format Mode. 

Succeeding typed or received characters are in
serted at the cursor position. As each character 
is inserted at the cursor position, the cursor and 
the characters to the right of the cursor are 
moved right one column. Control codes at the 
cursor position are not moved. Characters moved 
out of column 80 are lost. Operates on the cur
rent field in Format Mode. 

The character (including control codes) at the 
cursor position is deleted and all characters to 
the right of the deleted character are moved left 
one column. Operates on the current field in 
Format Mode. 

Cartridge Tape Operations 

Rewinding the Cartridge. You can rewind either tape as 
follows: 

DErlC\~ TiPE 

or 
OEIICE f:' rre 

If the previous operation was a record operation, an end-of
file mark and an end-of-data mark are recorded at the tape 's 
present position before the tape is rewound. The end-of
data mark provides a reference point to append data at a 
later time , if desired. 

Recording Data. Pressing Q copies data from the dis

play onto the "to" devices (right tape , left tape, and/or 
printer) in local mode. The specific devices may be selected 
by gold key operations, or by "preset" selection (right tape 

unit). The [=:J key causes the entire contents of display 
RECORD 

memory to be recorded on the "to" device. 

The ~ key will halt the record operation , except during 

edit mode. 

Another method of recording data on the tape units is ex
plained in "Copy Operations" , page 30. 



Reading Data. Pressing ~ in local mode copies data 

from either the left or right tape unit to the d isplay. The 
specific tape unit may be selected by gold key operations , 
or by preset (left tape unit). 

Data is read from the present position of the tape up to the 
point where a file mark is encountered . Data may be read 
from the beginning by first rewinding the tape, then pressing 

~ . Consecuti ve files may be read by pressing ~ for 

each file. Any file may be accessed directly as described in 

"Finding Files". Pressing ~ will halt the read operation. 

Another method of reading data from the tape units is ex
plained in "Copy Operations" , page 30. 

Marking Files. As you record data on the tape units, you 
may want to separate the data into files. This permits you to 
locate the data later (by file) easily after it is recorded on 
tape. "Marking a file" means to record a file mark at the end 
of a group of data. For example, after a record operation you 
could mark that file by pressing 

A file mark is recorded at the end of the file. You could re
cord additional information after that point , and mark that file 
by the same process. 

Finding Files. Files of information recorded on the tape 
units can be located by two methods . In Local Mode, the 
first eight files on the " from" tape can be located and dis

played automatically by pressing the respective CL::J 

through DO key. In either Local or Remote Mode, any file 

can be located by "green" key operations (however, it will 
not be displayed automatically). The "green" key operations 
sequence is this : 

FIND 

STEP 1. Press _ '""1"0;, "\'" 
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STEP 2. Enter the number of the fi le you want to locate . (For 

example, press 8 ' CD for file 12.) 

STEP 3. Press DTEf~ T' or DT"r: r 
Had you performed the above sequence, file 12 would be 

located (if it exists). Pressing g would display file 12. If 

file 12 did not exist , END OF DATA wou ld be displayed. 

Relat ive addressing of files can also be used. 

. FUNCTION FILE n 3 DEVICE L TAPE FOND GJ CD pressing _ , [JD , -, , IT] . 

wou ld cause the left tape to back up 3 files from its current 

tape position . A ~ instead of GJ would have caused the 

left tape to advance 3 files. If no number is included , the 
tape would move to the beginning of the current file. 
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Skipping Lines. A tape may be positioned to a specific line 
(record) by using the "g reen" SK IP n LINES operation . A 
tape may be moved forward , or backward, depending upon 
the sign (+ or -) of the integer in the keystroke sequence. 

Example: 

pressing _ , 
s><P 

FUNCTION n LINES 

c::::JD 
r+l f6l DEVICE L TAPE 

LJ , ~ , IT] · 

will move the left tape forward 6 lines. 

FUNCTION n~:eS II 121 DEVICE R TAPE 

pressing _ , c::::JD , l::J , L:.J , IT] 

will move the right tape backward 2 lines. 

If the sign of the integer is omitted , a "+" is assumed. If no 
number is included , the tape will backspace one line. 

If the last line skipped over during a backspace operation is 
a file mark; the tape will be moved forward so that the tape 
is positioned after the file mark. Thus to skip backwards over 
a file mark, a -2 should be used. 



Appending Data. You can append data on the "to" tape 
unit by finding the end of data on that unit , then either record 
or copy data from the " from" device. 

Example: 

FUNCTION ~L~On f2l ~ f6l DEr=Ef sl T't: 
STEP 1. Press _ D.i:J , L.:J , L:J , ~, or 

OEfICE
f
: Trf 

will locate the end of data on the selected tape unit. 

END OF DATA message will appear on the screen. 

STEP 2. Press ( RET_ 1 to clear the message. 

STEP 3. Press g if the display is the " from" device, or 
COpy COpy COpy 

press _ ' then m , I ';~E I ,or I '~' I 

The Optional Printer 
Controlling the Paper. The printer paper can be made to 
space lines and move to top-of-form by " green" key 
operations. 

The printer can be made to space any number of lines that 
you specify by using the " green" SKIP n LINES operation. 

Example: 
$o<tP 

STEP 1. Press _ , 'T'7, TES 

STEP 2. Enter the number of lines that you want to skip . 

(Press CD for 3 lines , for example .) 

STEP 3. Press OfT' ;'"'"j" . 

If you had performed the above example, the printer paper 
would have moved 3 lines. 

Some printers can be made to skip to top-of-form (form 
feed) by using the "green " MARK FILE operation : 

MARK 

P 
fUNCTION FilE DEVICE PAINTER ress _ , D.i:J ' D.i:J . 

Printing Data. If the printer has been selected as a "to" de
vice by a gold key operation, information will be transferred 
to it for printing by RECORD or COpy operations. 
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Copy Operations 
Three "green" COpy key operations permit you to copy a 
line, a file , or all data "from" and "to" the devices selected 
by gold key operations. The " preset" devices are left tape 
("from" ) and right tape ("to") 

Copy Line. Pressing _ ' I ~~:; I , will copy one line of 

data from the "from" device to the "to" device(s). If the dis
play is the "from" device, the line containing the cursor 
is copied . 

cop, 

Copy File. Pressing _ ' I ,~e I , will copy an entire file 

from the "from " device to the " to " device(s) . File marks en
countered will also be copied between " from" and "to" 
devices. If the display is the " from" device , all information 
from the line containing the cursor to the bottom of the 
display is copied. 

copy 

Copy All. Pressing _ , m , will transfer all informa-

tion from the "from" device to the "to " device(s). File marks 
encountered will also be copied between "from" and "to" 
devices. If a tape is the "from" device, data from the present 
tape position to the end-of-data mark will be sent. If a tape is 
the "to" device, recording will begin at the tape 's present 
position. If the display is the " from" device, all information 
from the line containing the cursor to the end of display 
memory is copied. This is a useful function for creating 
backup tapes. 
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Edit Mode 
The Edit Mode (a local mode function only) allows you to 
read data from one device to the display, to edit the data, 
and record the edited data automatically on the "to" de
vise(s). If the tape units are selected , make sure that the 
tape cartridge is not protected (see page 11). To enter the 

edit mode, press _ ' I e~:T I . The green EDIT indicator 

will light. 

The c;,:;J and Q keys have specia l meaning in edit 
mode: 

• The c;,:;J key performs the same function as in non-edit 

mode, except that any data that would be lost by rolling 
off the top of display memory is recorded automatically 
on the "to" device(s). 

• The Q key transfers any information remaining in dis
play memory to the "to" device(s) - the same as in non
edit mode. Also, any information remaining in the file of 
the "from" device will be transferred to the "to" device(s). 
Then the edit mode is terminated. 

The edit mode may also be terminated at any time by press

ing _ ' I e~:T I . The EDIT indicator will go out. 



Format Mode 
In format mode only unprotected fields can be operated on. 
All locations in the display's memory which have not been 
specifically made unprotected cannot be overwritten. This is 
a very useful feature for displaying protected forms for data 
entry applications (see page 50) . The data entry form on 
page 50 was constructed using the Start Unprotected Field 

function ( 8 held down while c::EJ is pressed) and the 

End Unprotected Field function ( 8 held down while CILJ 

is pressed) to start and end each field for data entry within 

the form. Then format mode is turned on ( 8 held down 

while c:::D is pressed) . Format mode can be turned off at 

any time by 8 held down while DLJ is pressed. 

When in format mode, the RECORD operation transfers only 
the information in the unprotected fields to the "to" de
vice(s) . Then it automaticall y homes the cursor and clears all 
of these fields. If the "to" device is a printer, the printing for
mat (positioning of the information) will be identical to the 
format of the display. If the "to" device is a tape unit , format
ting information will also be stored on the tape. A file mark 
will be appended automatically. When data transfers (READ 
or COpy operations) are made using this recorded data in 
format as appeared originally on the display. If the data is 
transferred while not in format mode, each unprotected field 
will be presented as a line. 

Mini Cartridge Control Keys 

_ Enables the "green" functions written above the 

IT:] through OU keys. 

When in Remote Mode, transfers information from 
READ the "from" device (specified by "gold" operation) 

to the computer system . In Local Mode, transfers 
one file from the "from" device to the display. 

When in Remote Mode, transfers up to 256 bytes 
RECORD to the "to" device (specified by "gold" key oper

ations) from the computer system. When in Local 
Mode, homes the cursor and transfers all data in 
display memory to the " to " device (specified by 
"gold " key operations). Indicator remains lighted 
in Remote Mode unti l the record operation is 
terminated. 

Enables the "gold" functions written below the 

IT:] through c:J!::J keys. This allows you to 

specify which devices will be used for source 
(from) and destination (to) in the data transfer. 
Indicator lights to indicate device selection mode. 
Indicator will go out when any key is pressed 
terminating the device selection mode. 
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~----,II f, 
L. TAPE 

~----,II f2 
R. TAPE 

GOLD KEY PRESSED 

Selects the left tape unit as the " from" device 
for READ, COPY ALL, COpy FILE, and COPY 
LINE functions . 

Selects the right tape unit as the "from" device 
for READ, COPY ALL, COPY FILE, and COPY 
LINE funct ions. 

'--_---'II f3 Selects the display as the " from" device for 
OISPLAY RECORD, COpy ALL, COPY FILE, and COpy 

LINE functions. 

'--_---'II f4 (No function. " BAD SELECT" message wi ll be 

displayed if - 90 or g is 

pressed after pressing c=J , c:::u .) 

L--------.JI I f 5 
L. TAPE 

,------,I I f6 
R. TAPE 

~----.JII f7 
DISPLAY 
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Selects the left tape unit as a "to" device for 
RECORD, COPY ALL, COPY FILE, and COpy 
LINE functions. 

Selects the right tape unit as a "to" device for 
RECORD, COpy ALL, COpy FILE, and COpy 
LINE functions. 

Selects the display as a "to" device for READ, 

COPY ALL, COPY FILE , and COPY LINE 
functions . 

L.._---.JII fa Selects the printer as a "to" device for RE-

_I 
_I _I 
_I 

PRINTER CORD, COpy ALL, COPY FILE, and COPY 
LINE functions. 

COPY 
ALL 
f, 

Copy 
FILE 
f2 

COPY 
LINE 

f3 

0 
EDIT 

f4 

GREEN KEY PRESSED 

Transfers all data on the se lected "from" device 
to the se lected "to" device(s). If a tape unit is 
the " from" device, data starts from the present 
position of the tape. 

Tran sfers one file on the se lected "from" device 
to the se lected "to " device(s). 

Transfer one line (record) of data on the 
se lected "from" device to the selected "to" de
vice(s). 

Extends the function of the c=J and c=J 
REAO RECORD 

keys. When 90 is pressed, one file from 

the selected "from" device is displayed. Any 
data that rolls off of the top of the display 
memory is recorded on the "to" device. When 

g is pressed, the data in display memory 



REWIND 

L. TAPE _I f5 

MARK 
FILE 

R. TAPE _I f6 1 

SKIP 
n LINES 

is recorded on the "to" device. Also, data 
remaining on the "from" device is recorded on 
the "to " device. After all data is recorded, the 
edit mode is terminated . You may abort the 

edit mode at any time by pressing _ ' 

REWIND, Rewinds the tape on the tape unit 
selected by the next key pressed (either 

L. TAPE. Selects the left tape unit for RE

WIND, MARK FILE, SKIP n LINES, and FIND 
FILE n functions . 

MARK FILE. Records a file mark on the tape 
unit selected by the next key pressed (either 

OE[];=J" or OEtEr: 'j"E ). Performs a form 

feed if the printer is selected. 

R. TAPE. Selects the right tape unit for RE
WIND, MARK FILE, SKIP n LINES, and FIND 
FILE n functions. 

SKIP n LINES. Causes the L. TAPE, R. TAPE, 
or PRINTER to skip the numbe r of lines 

spec ified. If the number is posit ive, the selected 

tape will move forward. If the number is nega-

FIND 
FILE n 

PRINTER _I f8 

tive, the selected tape will move backward (re

verse). File marks are counte~ as lines. The 
printer, if selected , will space the number of 
lines specified, ignoring the sign of the number. 

Example 

""p GJ CD FUNCTION n LINES 5 
_ '[IJ' -' 

n is not specified, n = -1 is assumed . 

FIND FILE n. Causes the designated tape 

unit to locate the file number that you specify . 

Pressing 90 will display the located file . 

The tape is positioned immediately after the file 
mark when the file search is completed . If the 
number is larger than the number of files on the 

tape, then an end-of-data mark (which is 
recorded when you rewind after a record 

operation) is located. 

Example 
FUNCTION :'L~Dn f1I rQl OEVICE L TAPE Po s i-

c::J ' u::::J ' L'.J' LJ' DLJ . 
tion the tape at the beginning of file 10 
on the Left tape unit. 

PRINTER. Selects the printer for MARK FILE 
and SKI P n LINES functions. MARK FILE 

causes a form feed ; SKIP n LINES causes n line 

feed s. 
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Additional Functions 

There are several additional control codes and escape code 
sequences which can be used by the 2644 terminal and 
represent additional capabilities. 

Enquiry (ENQ; EC). Enquiry signal from the computer to the 
terminal. (See "Operating at High Speeds", page 54.) 

Acknowledge (ACK: Fe). Acknowledge signal from the 
terminal to the computer in answer to an Enquiry. 

Bell (BEL: GC). Causes terminal to emit an audible "beep". 
A "beep" is automatically generated at the end of each 
unprotected field in Format Mode and as the cursor passes 
column 72 to signal the approach of the end of a line. 

Define Alternate Character Set (ESC ». Precedes a pa
rameter (@,A,B,C) which indicates which of four character 
sets will be the Alternate Character Set. (See " Using 
Alternate Character Sets", page 36.) 

Turn On Alternate Character Set (SO: NC). Changes 
characters from the cursor position to the end of the line or 
the next OC control code to the Alternate Character Set. 
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Turn Off Alternate Character Set (51; OC). Changes 
characters from the cursor position to the end of the line or 
the next NC control code to the primary c haracter set 
(normally the Roman set). 

Block Transfer Trigger (DC1; Qe). Triggers a block 
transfer . Note that no block transfer requested by the 
computer or the terminal begins until triggered with a DC1 
control code or the Enter key in Character Mode. (See 
"Operating in Block Mode", page 48.) 

Block Transfer Enable from the Terminal (DC2; RC). 
Transmitted to inform the computer of a Block transfer 
request. (See "Operating in Block Mode", page 48.) 

Block Transfer Enable from the Computer (ESC d). The 
computer informs the terminal to enable itself for information 
transfer to the computer. 

Record Separator (RS; 1\ C). Used as a terminator for Block 
transfers when the terminal is in Block Mode strapped for 
page. 

Unit Separator (US: _ e). Used to separate unprotected 
fields for Block transfers with Page strapping in Format 
Mode. 



Cursor Addressing (ESC &a). Precedes a parameter se
quence used to set cursor location. (See "Cursor Address
ing " , page 55.) 

Cursor Sensing (ESC a or ESC'). Causes the terminal to 
send the current add ress of the cursor position to the com
puter. (See "Cursor Sensing ", page 55.) 

Keyboard Enable (ESC b). Enables the terminal keyboard 
(used in conjunction with Keyboard Disable) . 

Keyboard Disable (ESC c). Disables all keyboard keys 
from issuing their codes except the RESET TERMINAL key. 

Tab (ESC I). Performs the same functions as pressing the 
TAB key. 

Cursor Return (ESC G). Moves the cursor to the first col
umn of the current line. 

Clear Line from Cursor (ESC K). Clears the line from the 
cursor position to the end of the current line or current un
protected field. 

Down Loading (ESC &b). Precedes parameters making up 
a program which is loaded into the terminal and executed. 
This function can be used by HP diagnostics only. 

Terminal Status (ESC /\ ). Transmits seven bytes of terminal 
status as a block transfer representing memory size, lower 
straps, upper straps, latching keys, transfer pending flags, 
error conditions flags , Device Transfer pending flags and 
ended by a terminator. (See " Station Status", page 65 .) 

Reset Terminal (ESC E). Performs complete reset of the 

terminal as if the . key had been pressed. Must be 
TERM INAL 

followed by a 200 ms delay before sending additional 
characters. 

Modem Disconnect (ESC f). The computer causes the 
terminal to "hang-up" the modem. The terminal responds to 
the escape code by lowering the CD (Data Terminal Ready) 
line to the modem for one second. 

1/0 Device Control (ESC & pl. Precedes a parameter 
sequence used to control functions, transfer data, and 
obtain status of the I/O devices (display, cartridge tape 
units , and optional printer). (See " How To Code I/O Device 
Control" , page 56.) 

Fast Binary Read (ESC e). Permits entering binary data 
directly into a computer system without the normal hand
shake process . (See " How To Code I/O Device Control -
Fast Binary Read ," page 64 .) 
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Using Alternate Character Sets 
The 2644 has the capability to display up to four different 
128-character sets . Because the 2644 uses Transparent 
Control Characters (control characters that are stored in the 
terminal's memory but do not take up locations on the dis
play) switching from one character set to another or from 
one Display Enhancement feature to another can be done 
on a character-by-character basis. For example, a charac
ter from the alternate Math Symbol Set that has been made 
Underlined and Blinking can be displayed next to the start 
of a field of Half-Bright, Inverse Video characters from the 
Roman set. 

To use optional character sets , the Alternate Character Set 
must first be defined. (With the terminal in its initial state, the 
A character set is defined to be the Alternate .) This is done 
by issuing an ESC) followed by an @, A. B, or C to specify 
which is to be the alternate set. To find which character set 
corresponds to @, A, B, or C, generate the test pattern (by 

pressing the 9. button) . This displays the ordering of the 
nos, 

additional character sets in each 2644. 
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TEST PATTERN 
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Once the Alternate Character Set is defined , switching from 
the Roman set to the Alternate set requires SO (NC) . 

Example: 

From the TEST pattern the Math Symbol Set is found to be 
the A Alternate Character Set. 

To display aOlbl3 would require the following sequence : 
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To change to a d ifferent Alternate Character Set another 
ESC) command can be issued . An SO (NC) must be re
issued for each new line on which the Alternate Character 
Set is to be displayed . 

The elements of the optional Math Symbol Set as associated 
with the keyboard as pictured below. 

Q~~(§i\rv;)~~rr:'\~n"~I-\r=l BACK 

C.J~l..0l.:..J~~~l2.J~~~~UU SPACE 

BG~0C00~CJOc]G~00 
8c:Jc:J~~8~~CJc:JQJ®)~rn 
88c)~CJCJCJ~CDmm~ N 

( J 
Note that only the Roman character set is actually printed on the keyboard . 
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The elements of the optional Line Drawing Set are associ
ated with the keyboard as pictured below: 

Q rt=""i\~r:;:=:t~~(-iG')~~~I.\rr-:\O Q BACK 

c:.JltY~\:!J~lt.)l:L;J~c..ve.v~lLJ - " -- I SPACE 

B88QJ8GJGJGJ(D[JQJ~GJ8 
8~GJCDGJ8888~~~Qrn 
8GJ~@(£JEJC£JEJCfJ([)(1)(3 

( J 
Note that only the Roman character set is actually printed on the keyboard. 
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The Line Drawing Set gives the 2644 a limited graphics 
capabi lity. Simple line drawings and fai rly complex forms for 
data entry applications can be generated : 

Example: 

0B 
\ \ \ \ \ 

\ FABRIC A T ED ST OC K D R AW ING ASS IGNMENT 

STOC K NO . 

PART NAM E DRAW I~ TITLE 

A & 0 OA T ES 
SPECS. \ 

DR AW I NG 
xxx VYYYY NUMBE R \ 

\ 

"-

"-

1\ 
/ \ \ \ \ / / 

GG G0G 
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C2JG 
\ \ 

\ 
R EMA~S MFG .SP~ V Ic~ 

G 
8 

\ A B c~ V 

V 

./' G 

/ 

o 
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Off-Line Applications 
Here are examples of three typical off-line applikations for 
which the 2644 Mini DataStation is ideally suited. 

Forms Data Entry. Suppose that you had data which 
needed to be frequently formatted and entered into a com
puter system (such as, order processing or inventory con
trol) . You could simplify data entry by coding the necessary 
forms to be used , and storing them on a Mini Cartridge. The 

c::::L::J thru c:::::&:J keys are used to display the forms . Then 

you enter the data into the displayed form and edit it , if 

necessary. The ~ or Q key can be pressed to store 

the data on a second Mini Cartridge. All of these operations 
can be done totally off-line. Later, the contents of the car
tridge can be batch transmitted on-line to a computer (with 
the proper software support). 

Program Generation. Using the 2644's edit mode simplifies 
creating programs. By inserting a cartridge into the right 

tape slot (selected as the "to " device) , and pressing _ , 

I E~:' I ' you can generate your program line-by-line and not 

wor ry about losing previous entries as they roll off of the top 
of display memory - they are automatically recorded on the 

cartridge tape . The Q , ~ , ~ , and ~ keys 
LINE LINE CHAR CHAR 

aid you in editing your program on the display. Additional 
entries and modifications can be made after storage on the 
tape by ioserting it into the left tape slot (selected as the 
"from" device) and placing another tape into the right tape 
slot. As the left tape is read, modifications can be made on 
the displayed data, and the new version automatically 
stored on the right tape , if additional modifications need to 
be made later, you simply repeat the edit mode process. 

STEP 1. Insert the old version into the left tape slot and a 
blank tape into the right tape slot. 

STEP 2. Select edit mode _ , I E~:' I . 

STEP 3. Press c;,;J to display information from the left tape 

line-by-line (stopping the read process, as necessary, by 

briefly holding down EJ ) 
STEP 4. Edit the information on the display, and resume the 

read process by pressing ~ 
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STEP 5. Press g when editing is complete , and you 

have a new version stored on the right tape . 

STEP 6. Rewind the tape, or record a file mark and continue 
to add more data to the tape . 

The final version of your program can be batch transmitted 
into the computer system (with the proper software support). 

Text Entry. Letters, instruction manuals, and other types of 
text material can be conveniently composed and edited 

using the 2644. Again the ~ , g , ~ , ~ keys 
LINE LINE CHAR CHAR 

are used to edit information on the display , while edit mode 
automatically records the information on the right tape. The 
text is easily updated by using the edit mode -

• reading the old version from the left tape slot, 

• editing the text on the display, 

• automaticall y recording the new version on the right 
tape . 

Printed copy could be obtained by either the optional printer 
or by a line printer output from a computer system . You 
could select the printer as the "to " device to obtain a printed 
copy directly while editing. 



Using Your 2644 
On-Line 
Introduction 
This section of your Owner's Manual presents some of the 
detail s you 'll want to become familiar with if you are planning 
to program the actual operations of the 2644 Mini Oata

Station with a computer (that is, "on line" with the g key 
depressed) . 

Any function of the 2644 which has a corresponding escape 
code sequence (as presented in the " Programmer's Refer
ence Table" at the back of this manual) can be executed 
from the computer or the keyboard. Thus either the key
board or a computer that can transfer ASCII codes over an 
interface can completely control the operations of the 2644. 

From the computer , escape code sequences can be pro
grammed within PRINT or WRITE statements or within print 
files to be issued to the 2644. For example, the BASIC 
statement: 

100 PRINT "EcHEcJEc1 Ec&d BHELLO!" 

which was coded by : 

ESC H, ESC J, ESC 1, ESC &d B, HELLO! 

would move the cursor to the home pOSition , clear the dis
play, turn on Memory Lock and type "HELLOI" on the 2644 
display in Inverse Video. The same actions would happen if 
this group of characters within the PRINT statement were 

typed in from the keyboard . 

NOTE 

Any escape sequence initiated from the keyboard that 
enables a block transfer will lock up the keyboard until 
a DC1 is received from the computer . 
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Character Mode 
In Character Mode operation ( Q key not depressed), 

the terminal is on-line ( g key d~pressed) and normally 

transmits characters to the computer as they are typed. This 
mode of operation is used during conversational exchange 
with a computer system . 

Example: 

Computer: 
2644 User Types : 
Computer: 

Please Type Your Company Name 
HEWLETI -PACKARD 
What File Number Would You Like 
From The HEWLETT-PACKARD 
Library? 

2644 User Types : 12345 
and so on. 

Block Mode 
In Block Mode Operation ( Q key depressed , g key 

MODE 

depressed), characters are not transmitted as they are 
typed . Instead , the user is able to input information to the 
2644, then edit and correct the information before trans
mitting it to a computer (either in segments of groups of 
characters , or all at one time as one block of characters 

through the use of the Q key - see Strapping Option D, 

page 52) . More efficient use of computer resources and the 
user's time at the terminal results from using the Block 
Mode. 
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Block Transfers 
There are certain functions of the 2644 Mini DataStation that 
always result in block transfers, regardless of whether the 
terminal is operating in Character mode or Block Mode. The 
following are always handled as block transfers: 

• all device input/output and control operations , including 
al l tape transfers 

• use of special function keys 

• station and device status requests 

• cursor sensing 

• all transfers while operating in Block Mode 

To have any of these types of block transfers occur, the 
2644 must both be enabled (sets up the 2644 for a future 
transfer) , and triggered (starts the actual information trans
fer) by the computer. Once a transfer has been enabled , it 
must be triggered before a block of data is actually trans
mitted to the computer; the keyboard is locked out until the 
transmission is triggered. Block transfer enabling escape 
sequences should not be invoked from the keyboard or the 
cartridge tape because it will cause the keyboard to lockup 
while waiting for the computer to send a DC1. Enabling and 
triggering can be viewed as a simple handshaking process 
as shown below. (See "Strapping Options", page 52, for this 
procedure.) 



t 

A transfer can be enabled from the terminal - pressing the 

g key while in Block Mode enables a transfer once a 

DC1 control code has been received. (An initial DC1 is 
assumed by the 2644 when power is turned on, when 

Remote Mode is set, or when ~ is pressed.) The c:;,;::J 
TERMINAL 

key (explained on page 31) and Special Function keys 

(page 69) can also enable a transfer from the terminal. 

2644 TERMINAL 

..-"Let me know when you 've got some information - OCt } 
for me." 

Enabl. 
later 

-- " Hey , I'm ready to send you some informallon" - DC2 (ENTER key).... COMPUTER 
then 

..- " O.K., I'm ready to receive your information ," - OCt ---------004 
then 

= A block of information is transmitted . =============~ 
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Or a transfer can be enabled directly from the computer 
ESC d for transfer from the display , ESC a for cursor sensing 
(see page 55), ESC /\ for station status (page 65), or the 
generalized escape code sequence (ESC & p ___ , page 56) 
for device inpuUoutput and control. 
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..- "I'd like you to send me some information." -- ESCd -----1 
then 

..--- And I'd like it right now! " - DC1------------1 COMPUTER 
then 

=The next block of information is transmitted. ========t.~1 

I 
t 



From these two examples, you can see that some software 
support for this handshaking process is necessary for block 
transfers - support for the DC1 control code enable and 
trigger, recognition of DC2, and set up of program buffers to 
receive incoming blocks of information . Other software 
support may also be needed, depending upon your specific 
application (cursor sensing , tape control , etc.) 

NOTE 

The computer should not be allowed to echo back 
information that is block transmitted by the terminal. 

Read and Record On-Line 
In Character Mode On-Line, the ~ key causes the next 

record on the "from" device to be transmitted to the com
puter. (The terminal must be enabled by a DC1 before trans
mission begins.) Each subsequent DC1 triggers trans
mission of the next record from the "from" device . If the 
terminal is in half duplex, the data is also displayed. Line 
Feed (LF) characters contained within records are not trans
mitted. Each record is terminated by a Carriage Return 

(CR). If Q is on, an LF will be the first character of the 
LF 

next record (for teletypewriter compatibility - see strapping 
option E, page 53). 

A record containing only a CR(LF), carriage return followed 

by line feed if Q is on, will be sent on the completion of 
LF 

the transfer from the terminal to the computer. Four condi-
tions can cause the 2644 to send the CR(LF) during a READ 
operation : 

• The last record of the file has been transmitted ; READ 
operation complete. 

• An Input/Output error has occurred ; error message 
displayed. 

• An end-of-data mark has been encountered; error 
message displayed. 

• Memory Lock is on in overflow protect , and display mem
ory is full ; MEMORY LOCK indicator blinks. 

In Block Mode, ~ operates the same as it does in Off

Line operation. 

On-line , the Q key causes all data received from the 

computer to be transferred to all " to " devices (except the 
display) Receiving a Line Feed will cause the current 
record to be ended . Receiving 256 consecutive characters 
(the maximum record size on tape) will also cause the cur
rent record to be ended. For high speed transfers of short 
records to tape, or printer, the ENO/ACK sequence ex
plained in "Operating at High Speeds" , page 54, should be 
used. 
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Operating in Block Mode 

48 

A line at a time is 
transmitted after being 
enabled (ENTER key or ESC d) 
and triggered from the 
computer. 

One Unprotected Field 
or Multiple Unprotected 
Fields (in Page) will 
be transmitted as a 
single block. 

!BLOCK MODE 

Page Strapping 

A Page of user defined 
length is transmitted after 
being enabled (ENTER key or ESC d ) 
and triggered from the 
computer. 

A complete line or Page 
will be transmitted 
as a single block. 

The size of the block of information transferred in BLOCK 
MODE, and the control characters used to separate fields 
and to terminate blocks differ somewhat, depending on the 
Line/Page Strapping of the terminal and whether or not the 
terminal is operating in FORMAT MODE: 

, 
f 



Strapped for Line, non-FORMAT MODE : 

• data is transferred from the current cursor position to 
the end of the line or to a Record Separator (RS) con
trol character, whichever occurs first. 

• imbedded control characters are transmitted , includ 
ing the RS if present. 

• The Block is terminated by the transmission of a 
CR(LF), a Carriage Return and Line Feed if AUTO LF 
is depressed . (A local CR(LF) is executed to re 
position the cursor; if no more information is present 
at or beyond the cursor the transmission consists of 
RS CR(LF)) . 

Strapped for Line, FORMAT MODE : 

• only information in Unprotected Fie lds is transmitted. 
If the cursor is not in an Unprotected Field it will be 
forwarded to the next one or RS CR(LF) wi ll be trans
mitted if no such fie ld exist. Data is transmitted from 
the cursor position to the end of the Field or an RS, 
whichever occurs first. Thus the Unprotected Field to 
be transferred cou ld be longer than one line in length. 

• imbedded control characters are not transmitted , ex
cept for the RS if present. 

• the Block is term inated by the transmission of a 
CR(LF) and the cursor is forwarded one character 
position. 

Strapped for Page, non-FORMAT MODE : 

• data is transferred from the current cursor position to 
the end of the terminal 's allocated memory or to the 
next RS, whichever occurs first. Thus the Block to be 
trans ferred could be several full d isp lays of 
information . 

• imbedded control characters are transmitted , includ
ing the RS if present. 

• if multiple lines are in the Block, they are separated by 
CR LF in the transfer . The Block is terminated by the 
transmission of an RS. 

Strapped for Page, FORMAT MODE: 

• only information in Unprotected Fields is transmitted. 
If the cursor is not in an Unprotected Field it will be 
forwarded to the next one or RS wi ll be transmitted if 
no such fields exist. Data found in Unprotected Fields 
is transmitted from the cursor unti l an RS or the end of 
memory is encountered . 

• imbedded control characters are not transmitted , ex
cept for the RS if present. 

• a Unit Separator (US) control character is transmitted 
between each Unprotected Field . The Block is termi
nated by the transmission of an RS. 
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Example (Format Mode, Page Strapping) 

In this example, the user has an application in which order 
data is to be entered in the same format as a standard com
pany form . 

STEP 1. The user presses the Special Function key, whi~h 
he has previous ly programmed in a remote computer 
routine to both automatically display on the 2644 the form 
pictured below and turn on FORMAT MODE. (REMOTE and 
BLOCK MODE are depressed.) 

..) - . - - e 

... . -.-. --
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STEP 2. All areas of the display have been programmed to 
be protected except for the dark fie lds within the form itself. 
Thus, as data is typed at the keyboard only these dark areas 
can be written into. The cursor automat ically will tab from 
one field to the next when a field boundary is encountered or 

by use of the G key. The user now inputs data from the 

keyboard: 

T T 
012345HEWLETT-PACKARD A 11000 WOLFE RD A 081175 etc . 

B B 

• -

• 
( 

• 



The complete form would look as follows : 

-. -l1li-

STEP 3. After filling out the form and correcting any noticed 

errors , the Q key is pressed once. The following se

quence of events would then occur: 

• Having received a DC1 from the computer, the terminal 
transmits a DC2. 

• Computer software recognizes the DC2 and responds 
with a second DC1. 

-T .. -r 
;:, 

• -
• The terminal receives the DC1 and transmits all data as 

one Block, fields separated by US's and the Block termi
nated by an RS: 

01 us2345usHEWLETT-PACKARD 
WOLFE ROAD u s 
08usxxus75us .......... . .... . ..... Us$129.50usFGHIJRs 

STEP 4. The form full of data has been transmitted to the 

computer. The user could then Home the cursor, hit § ,to 

clear only the data from the form in FORMAT MODE, and 
enter a second set of data inputs - repeating the sequence 
and reusing the form. 

51 



Strapping Options 

The standard 2644 can be optionally strapped to alter a number of the station's funct ions: 

STRAP 

A 

B 

C 

D 

E 
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STRAPPING OPTlON 

Function Key Transmission 

Space Overwrite (SPOW) Latch 
Enable 

Cursor 
Around 

End-of-L ine 

Block Mode, Page 

Paper Tape Mode 

Wrap 

NORMAL OPERATlON 
(STRAP IN) 

The escape code sequence generated by 
the major function keys (such as, ROLL UP, 
ROLL DOWN, etc.) are executed locally , 
but not transmitted to the computer. 

Spaces typed will overwrite existing 
characters. 

At the end of each line, a local Carriage 
Retumand Line Feed are generated; the 
cursor moves to the beginning of the next 
line. 

The 2644 is set to transfer a line at a time 
in Block Mode. 

When the ~ key is pressed with the 

Q key latched down, each tape record 
LF 

is terminated by a CR. The LF will be sent 
followed by the next tape record after a DC1 
is received from the computer . 

OPERATION WITH STRAPPING OPTION 
(STRAP OUT) 

The escape code sequences generated by 
all keys are transmitted to the computer. If 
operating in half duplex, the function is also 
executed locally. 

When the SPOW latch is off, overwriting 
occurs as normal. When the SPOW latch is 
on, spaces cause the cursor to forward but 
not overwrite any existing characters. The 
SPOW latch is turned on by a Carriage 
Return, and off by a Line Feed, Home or 
Tab. 

A Carriage Return and Line Feed are not 
generated at the end of each line . The 
cursor remains in and overwrites column 
80. 

Entire pages of information are transferred 
in Block Mode. (See page 48.) 

Each tape record is terminated by CR(LF) . 



STRAP STRAPPING OPTION 

F Fast Binary Read 

G Block Transfer Handshake 

H Inhib it DC2 

NORMAL OPERATION 
(STRAP IN) 

The 2644 transmission rate is determined 
by the BAUD RATE switch on the keyboard . 

In Block Mode, all data transfers to the com
puter are sent upon receipt of a DC1 from 
the computer . 

During Block Mode Handshake transfers , 
the 2644 sends a DC2 in response to a DC1 
prior to sending data. (See Block Transfer 
Handshake strapping above.) 

OPERATION WITH STRAPPING OPTION 
(STRAP OUT) 

When an ESC e (Fast Binary Read) is issued 
by the computer, the baud rate is switched 
automatically to 9600 baud. 

All Block Mode transfers (i .e. , cursor sense , 
term inal and device status , device I/O 
responses, display memory, and function 
keys) are preceded by a DC2. The 2644 
sends the DC2 upon receipt of a DC1 from 
the computer. After the CPU receives the 
DC2 from the 2644, another DC1 is required 
to trigger transmission of data from the 
2644. 

A DC1 from the computer is not required 
to trigger data transfers to the computer. 
Also, the DC2 from the 2644 is not sent 
during Block Mode Transfer handshakes . 
(See Block Transfer Handshake strapping 
above.) Removal of both straps G and H 
eliminate the terminal's use of the Hand
shake protocol entirely. Additionally, when 

the Q key is pressed in Block Mode, 

the cursor will be placed in the first co lumn 
before transmission occurs if operating in 
Line/Field Mode (strap D in) or Home 'd if 
operating in Page Mode (strap D out) . 

Proced ures to locate and change these straps are outlined in the HP 2644A Instal lation and Service Manual - 02644-90002. 
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Operating At High Speeds 
If the number of characters transmitted to the terminal in one 
sequence exceeds 80, the required terminal processing 
time may cause some characters to be not recognized (this 
usually does not occur at rates of 1200 baud or less). There 
are two ways of assuring that this potential problem will not 
arise: 

• It is possible to use a call-and-answer procedure be
tween the 2644 and the computer: if the computer trans
mits an ENO (EC) after transmitting 80 characters, the 
2644 will transmit an ACK to the computer after it has 
processed the 80 characters. The computer can then re
spond by issuing its next data transfer. This is the prefer
able technique . 

• Alternatively, delays can be inserted in the user software 
or system software after each 80 character transfer from 
the computer to the terminal. Transmitting null characters 
(@C) is one way of accomplishing this. Each null charac
ter has the effect of approximately an 8 ms (millisecond) 
delay at 1200 baud , and 4 ms at 2400 baud . As an aid for 
calculating needed time delays, a list of processing 
times for various terminal functions is provided in the 
table below. (Note that the listed times are typical times 
only. These times can vary greatly depending on such 
factors as the number of characters in the 2644's mem
ory or on the display, and the current operating mode.) 
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The symptom of this problem is the appearance of the' _ ' 
or ' ~' character. 

TERMINAL TYPICAL 
FUNCTION REQUIRED TIME 

Cursor up/down 25 ms 

Cursor left 8 ms 

Home 200 ms (Format Mode only) 

Erase-to-end-of-line 8 ms (Format Mode only) 

Delete character 32 ms 

Format on 200 ms 

Line feed 38 ms 
Insert character 44 ms 
Horizontal tab 33 ms (Format Mode only) 
Reset Terminal 200 ms (minimurr,) 



Cursor Addressing 
The 2644 cursor can be repositioned to any disp layable 
location by the issuing of a relative or absolute address 
sequence from the computer. 

The following are examples of the escape sequences that 
can be issued from the computer to reposition the 2644 
cursor: 

Absolute Addressing 

ESC & a 23 r 60C Move cursor to Row 23, Column 60. 

ESC & a 30C Move cursor to current row, column 

30. 

Cursor Relative Addressing 

ESC & a + 7c -11 R Move cursor from its current posi

tion 11 rows up, 7 columns right. 

ESC & a - 8R Move cursor from its current posi
tion , 8 rows up. 

Screen Relative Addressing 

ESC & a 35c 15Y Move cursor to re lative screen Row 
15 (relative to the present position 
of the displ ay) , Column 35. For ex

ample, if the first row of the first row 
of t he d isplay was Row 30 , the 
cursor wo uld move to Row 45 . 

Combinations of Absolute and Relative Addressing 

ESC & a +8r 60C Move cursor from its cur rent row 
down 8 rows and to col umn 60. 

EXC & a 4y - 15C Move cursor from its current posi
tion 15 columns left, and to re lative 
screen row 4. 

Note that the separating r, c, or y is lower case, and the 
terminating R, C, or Y is upper-case. Column addresses can 
range from 0 to 79, and row addresses can range from 0 to 
the maximum line capacity of the terminal 's memory for 
absolute addressing, or from 0 to 23 for screen relative 
addressing. 

Whenever addresses exceed these ranges , the maximum 

possib le address will be used. A lso, if the row address 
specified in the " ESC & a" sequence is located in off-sc reen 

storage, the display wi ll ro ll up or down to bring the ad
d ressed position onto the disp lay. The cursor is always dis
played on the screen. 

Cursor Sensing 
The current position (absolute or re lative) of the 2644 cursor 

can be determined from the computer. 

Upon rece ipt of an "ESC a" or " ESC \ " followed by a DC 1 

control code from the computer, the terminal transmits a 

standard seq uence of c haracters containing the add ress of 
the current cursor posit ion. 
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Absolute Sensing 

An example of this sequence with the cursor at column 20, 
row 9 is: 

ESC a Computer to Terminal 
DC1 
ESC & a 020c009R Terminal to Computer 

followed by a Carriage Return 
and Line Feed if AUTO LF is 
depressed - CR(LF); or an RS 
if the 2644 is operating in 

BLOCK MODE, strapped for 
page . 

Screen Relative Sensing 

An example of this sequence with screen row 0 at absolute 
row 35, and the cursor at column 40, row 45 is: 

ESC \ Computer to Terminal 
DC1 

ESC & a 040c 010Y Terminal to Computer 
followed by CR(LF), or an RS. 

How to Code I/O Device Control 
The 2644 I/O devices (disp lay , cartridge tape units, and 
printer) can be program-controlled from a computer through 

use of the generalized escape sequences. 
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The following are examples of the escape sequence used to 
control a device and/or transfer information. 

ESC & p 2s 3d M Transfer all information stored on the 
right cartridge tape unit to the d ispl ay. 

ESC & P 1u C Rewind the left cartridge ta pe uni t. 

ESC & p 1" Fetch the status of the left c artridge 
tape unit. 

ESC & p 2d 25W Write the next 25 bytes sent from the 
computer on the right cartridge tape 
unit. 

Using the Generalized Escape Sequence. The gener
alized escape sequence for I/O device contro l is as shown 
in the illustration at the right. Items in angle brackets « » 
are replaced by an appropriate numerical value. Items in 
square brackets [] are optional. 

The I/O control escape sequence is initiated by the 
characters ESC & P and terminated by an upper case 
character (B, C, D, F, M, P, R, S, U, W, or A). 

The characters b, c, f , m, r, w, and - (lower case A) indicate 
a command is to be performed. All other letters define 
parameters for the commands. For a given escape 
sequence, only one command character may be specified. 
Also, a device operation (other than a status request) shou ld 



not be initiated before the previous device operation has 
been completed . For example, after initiating a read 
command, the data record must be read by the CPU before 
another device operation is initiated. Otherwise, the read 
operation may not be executed properly. 

Generally, the terminator used for responses from using the 
I/O control escape sequence is CR(LF), that is , a carriage 

return followed by an optional line feed if the Yo key is 
LF 

depressed. The ASCII character RS (Record Separator -
octal 36) is used for the terminator when the terminal is in 
BLOCK MODE strapped for page. Whenever the terminator 
is specified, the characters CR(LF)/RS will be used to 
denote the above conditions . 

During the execution of a command , input from the data 
communications interface is ignored and the keyboard is 

locked out except for the G:::J key during device-to

device transfer operations. Pressing the ( RET""" 1 key will 

terminate the operation in progress, set a flag to indicate 
user interrupt to the CPU, and unlock the keyboard. 

Any errors in the escape sequence will cause the entire 
sequence to be ignored by the terminal. This may cause the 
CPU to hang if a response is expected from the escape 
sequence. A programmed time-out can be used to counter
act this problem. 

ESC & P [<"from" device code>s] 
[<"to" device code>d] 

where : 

[<control parameter>p] [< device code>u] 
<control code>c 

[<device code> ] A 

[<read control byte>]r 
[<byte count>]w 
b 
f 
m 

device codes (s,d,u) are : 
1 = left cartridge tape unit 3 = display 

4 = printer 2 = right cartridge tape unit 

control code (c) is: 

Control Default 
Code (c) Device Function 

0 "from" Rewind 
1 "from" Space "p" records 
2 "from" Space " p" files 
3 "from" Locate end-of-data mark 
4 "from" Condition tape 
5 "to" Record file mark 
6 "to " Record end-of-data mark 
7 " to" Test cartridge tape unit 
8 " to" Skip " p" records immediately with-

out recording end-of-data mark 

control parameter (p) is: 
a positive (+ n) , negative (- n) . or unsigned integer , specifying the number 
of records or files for (c) control codes 1 and 2. 

read control byte (r) is: 
0= transmit next record 
1 = retransmit last record only 
2 = send byte count before sending next record 
3 = send byte count before sending next record read 
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Indicating Successful Completion of a Program
Controlled Function. Completion of a device control or 
transfer of information should be tested by your program as 
follows: 

• Issue a DC1 to the terminal (after issuing the controlling 
escape sequence). 

• After the terminal has successfully completed the func
tion, it responds to the computer program with an S 
character followed by a CR(LF)/RS. If the function was a 
data read operation, (ESC & P R) successful completion 
is the data. 

• If the operation failed, or an error occurred in the proc
ess, the terminal responds with an F character followed 
by CR(LF)/RS. If the functions was a data read opera
tion , an I/O failure or end-of-file is indicated by a 
response of RS, CR(LF). 

• If a device-to-device operation was interrupted by you 

(by pressing ~ ), the terminal responds with a U 

character followed by CR(LF)/RS. 
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Selecting Input/Output Devices. The devices to be con
trolled are selected by the following escape sequence 
format : 

ESC & P [< p "from" device code> s] 
[ < "to" device code> d] 

where device codes are: 

1 = left cartridge tape unit 
2 = right cartridge tape unit 
3 = display 
4 = printer 

Example: 

ESC & P 2s 1 d 4D 

(Specifies the right cartridge tape unit as the source of the 
information, and the left cartridge tape unit and printer as 
destinations for the information) . 

Only one "from" device may be specified for a given escape 
sequence. Multiple "to" devices may be specified. 

The "preset" assignments are left tape unit for "from" device 
and right tape unit for " to" device. 



Device Control Functions. The device functions are con
trolled by escape sequences in the following format: 

ESC& p 

Example: 

[<"from" device code> u] 
[<"to" device code > d] 
[ < control parameter> p] [< device code > u] 
<control code>c 

ESC & p 2u OC Rewind the right cartridge tape unit. 

ESC & p 2u -1 P 1 C Backspace one record on the right 
cartridge tape unit. 

ESC & p 1 u + 3p 2C Forward space three files on the left 
cartridge tape unit. 

ESC & p 1 u 6p 2C Find the sixth fi le on the left car
tridge tape unit. 

ESC & p 2u 3C Locate end-at-data mark on the 
right cartridge tape unit. 

ESC & P 1 u 4C Condition the tape on the left car
tridge tape unit. 

ESC & p 2u 5C 

ESC & p 2u 6C 

Record a file mark on the right car
tridge tape unit. 

Record end-at-data mark on the 
right cartridge tape unit. 

ESC & p 1u 7C 

ESC & P -5p 8C 

Perform a cartridge tape test on the 
left cartridge tape unit. 

Backspace five files immediately 
without recording end-ot-data mark 
on the "to" device. 

If the (p) parameter is omitted (control code 1,2, or 8) or zero 
is specified , a default value of +1 is assumed . 

For the skip record functions (1 or 8), all movements are 
relative . Backspacing is indicated with a minus (-) sign 
preceding the p parameter number, while forward spacing 
is indicated by a plus (+) sign or no sign preceding the 
number. If a file mark is the last record encountered while 
backspac ing, the tape is spaced forward so that the tape is 
positioned immediately after the file mark (i .e., just before 
the first record of the file). Also, the end-of-file mark status 
bit is set (bit 4 of cart ridge tape unit status byte 0). In order 
to backspace past a file mark, you must specify at least 2 
records. 

For the locate file function (2) , the (p) parameter may be 
either an absolute file number, or a relative file count 
indicated by a plus (+ ) or minus (- ) sign preceding the 
number. The tape is positioned before the first record of the 
specified file (i.e., after the file mark of the previou s file). 
Files are numbered from 1 to 255 . 
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Skip/ locate functions (1,2,3, or 8) are lim ited to the bounds 
of load point and end-of-data (or end of tape). Any attempt 
to exceed these bounds will cause the command to be 
aborted, and the appropriate bits in the device status will be 
sent. To append a new file on a cartridge, first find the end
of-data mark (3), then record a file mark (5) to terminate the 
last file before starting a new file. If a file mark is not written , 
the new data will be appended to the end of the last file . 

Unless the "sk ip p records immediately" function (8) is 
used, an end-of-data mark will be written before a skip, 
locate , rewind , or condition tape operation (0-4) is per
formed , if the last function performed on the cartridge was a 
record operation. "Skip p records immediately" inhibits the 
writing of the end-of-data mark and is intended primarily for 
write veri fication in a write-backspace-read operation 
sequence. After using the "skip p records immediately" 
function , a file mark must be written on the tape before 
rewinding the tape. This function should not be used to skip 
forward on a cartridge on which a record function was the 
last operation . 

All other functions are applicable for cartridge tapes. The 
display ignores all control functions. Any control functions 
applied to the display will be flagged as executing 
successfully. 
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All functions, except the skip lines functions (1) , cause one 
ASCII Form Feed character (octal 14) to be sent to the 
printer. The Form Feed character will cause some printers to 
skip to the top of the next page. The skip lines function will 
cause the printer to skip p lines using the absolute value 
of p. 

While the control function is executing, the keyboard is 
locked out ,and input from the computer is not read by the 
terminal. Upon successful completion of the control func
tion , the terminal will respond with an S followed by 
CR(LF)/RS to the computer if a DC1 has been received from 
the computer. 

A DC1 sent to the terminal during execution of the control 
function will not be lost. If the control function was aborted 
because of an error, the response is an F followed by 
CR(LF)/RS. 

Transferring Data From Device to Computer. Data may 
be transferred from the cartridge tape units or display to the 
computer by the following escape sequence. 

ESC & p [<"from" device code>s] 
[read control byte]r 



Examples: 

ESC & p 2s 2R Right tape unit is se lected as the new 
" from" device; send byte count before 
sending next record 

ESC & P OR Send next record from the " from" device 

The read contro l byte has the following meanings : 

o = Transmit next record with no byte count 
1 = Retransmit last record only 
2 = Send byte count before sending next record 
3 = Send byte count before sending last record read 

For reads without byte count (OR ,1R), a DC1 from your 
program (following the escape sequence) causes one 
record to be read and transmitted to the computer. A 
CR(LF)/RS terminator is appended to the end of the record. 
Any Line Feed characters in a record will not be transmitted 

if the 9 key is not latched down. When a file mark is 
LF 

read , the terminal send an RS (Record Separator) followed 
by CR(LF) If the terminal is in BLOCK MODE strapped for 
page , only RS is sent. The escape sequence must be 
repeated to read each record from a device . 

If a byte count is specified in the escape sequence (2R or 
3R), the information is sent in two steps: 

STEP 1. When your program issues a DC1 (following the 
escape sequence), the byte count (the number of bytes in 
the record to be sent) will be transmitted to the computer . 

STEP 2. When your prog ram sends the next DC1 to the 
terminal , the record will be sent to the computer . All 
characters within the record wi ll be sent (including LFs). No 
record terminator will be appended to the record. (After the 
record has been sent, the Request to Send (CA) line from 
the terminal will be dropped for about 5 mi lliseconds. This 
may be used as an interrupt condition for the computer .) 

The byte count is sent in binary as four bytes fo llowed by a 
CR(LF), or an RS if the terminal is in BLOCK MODE, 
strapped for page. 

Byte 1 o 0 I 0/1 I 0/1 I 0/1 I 0/1 I 

Bits 15-12 of 
the byte count 

Byte 2 o 0 1 0/1 1 0/1 1 011 1 011 J 

Bits 11-8 of 
the byte count 

Byte 3 o 0 1 I, 0/1 I 0/1 1 0/1 1 0/1 J . 
Bits 7-4 of 

the byte count 

Byte 4 o 0 I 0/1 1 0/1 I 0/1 I 0/1 1 . 
Bits 3-0 of 

the byte count 
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If retransmit is specified (1 R or 3R), the previous record read 
is transmitted. Only the previous record can be retrans
mitted. Intervening read or write operations are not allowed. 

To transfer binary data, the read control byte in the escape 
sequence must specify a byte count (2R or 3R) , and the 
PARITY switch on the terminal must be set to NONE. If a 
non-recoverable error occurs, the terminal will send an RS 
as if a file mark were detected. The type of error can be 
determined by inspecting the device status . 

Transferring Data From Computer to Device. A record of 
data may be transferred from the computer to the cartridge 
tape units , display, and optional printer by the following 
sequence: 

ESC & P 

Example: 

[<"to" device control>d] 
[ < byte count>]w 

ESC & P 15W Send the next 15 data bytes from the 
computer to all " to" devices 

The byte count must consist of ASCII numerals . The 
maximum value is 256. If no byte count is specified , data is 
accepted by the terminal until a Line Feed character is 
recei ved or a maximum of 256 characters are received. If a 
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byte count is specified , an ENQuiry character (octal 5) must 
be sent after the escape sequence, but before the data 
bytes. When the terminal responds with an ACKnowledge 
character (octal 6), then the data bytes may be sent. 

During the transmission of the data byte, nulls and rubouts 
will not be stripped out of the data byte stream, and the 
terminal will not respond to an ENQuiry character from the 
computer with an ACKnowledge character. 

To use all eight bits of each byte for binary data, no parity 
(NO NE) should be selected for both terminal and the 
computer. 

The keyboard will be locked out until the record has been 
transferred to all destination devices. Upon successful 
completion of the operation , the terminal will respond with 
an S followed by CR(LF)/RS afte r receiving a DC1. Any non
recoverable write errors terminate the escape sequence 
immediately , and the terminal will respond with an F 
followed by CR(LF)/RS instead. 

Copying a Record. A record may be copied from one 
terminal device to another. The escape sequence format is 
as follows : 

ESC& p [< p "from" device codes>s] 
[< "to" device code>d] 
b 



Example: 

ESC & P B Copy one record from the "from" device 
to as all " to" devices . 

Any file or end-of-data marks on the " from" device are 
copied to the "to" devices and count as one record each. 
(No file marks are transferred where the display is the from 
device .) 

An error condition results if an attempt is made to copy a 
record beyond the available data space of a "to" device (for 
exam ple, end of tape) . Also an error condition results if the 
"from" device is located at end-of-data. 

Upon successful completion of the transfer, the terminal 
sends an S followed by CR(LF)/RS after receiving a DC1. If 
an error occurred during the transfer, an F followed by 
CR(LF)/RS is sent instead. 

Copying A File. A fi le may be copied from one terminal 
device to another. The escape sequence format is as 
follows: 

ESC & P [<"from" device code> s] 
[<"to" device code> d] 
f 

Example: 

ESC & 2s 4d F Copy one file from the right cartridge tape 
unit to the printer. The right cartridge tape 
unit is selected as the new "from" device; 
and the new "to" device. 

The file copy operation starts from the current position on 
the from device and copies one record at a time until a file or 
end-of-data mark is detected . Upon completion , the mark is 
sent to all to devices . If the data space is exceeded on a to 
device (for example , end of tape) , the transfer is terminated 
and an error cond ition results . 

Upon successful completion of the transfer, the terminal 
sends an S followed by CR(LF)/RS after receiving a DC1 . If 
an error occurred during the transfer, an F followed by 
CR(LF)/RS is sent instead. 

The terminal ope rator may interrupt thi s operation by 

pressing the G::J key . In this case , the termination 

response is U followed by CR(LF)/RS. 
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Copying to End of Medium. All files on a from device may 
be copied to one or more to devices by using the following 
escape sequence format: 

ESC & P 

Example: 

[< "from" device code> s] 
[<"to" device code> d] 
m 

ESC & p 1s 4d M Copy all data from the left tape unit to 
the printer. 

The end of medium copy operation starts from the current 
position on the "from" device to the end of medium (end-of
data mark on the cartridge tape unit, or end of display 
memory). If the data space is exceeded on the "to" device, 
the copy operation is terminated and an error condition 
results. 

Upon successful completion of the transfer, the terminal 
sends an S followed by CR(LF)/RS after receiving a DC1. If 
an error occurred during the transfer, an F followed by 
CR(LF)/RS is sent instead. The terminal operator may 

interrupt this operation by pressing the ( RETURN J key. In this 

case, the termination response is U followed by CR(LF)/RS. 
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Fast Binary Read (Program Loading). Binary data can be 
read directly into the computer without the normal hand
shake process by using: 

ESC e 

The principal use of this escape sequence is for loading of 
binary data. When the sequence is issued to the terminal , 
parity is turned off , and transmission begins immediately 
without waiting for a DC1 from the computer. Transmission 
continues until a file mark is read. 

Data is transmitted as read from the source device. No 
terminators (that is, CR, LF or RS) are appended to the end 
of record. The mark does not cause an RS (Record 
Separator) to be transmitted ; it serves only to terminate 
transmission. Instead, the reading of a file mark or end-of
data mark causes two null bytes (all zeros) to be trans
mitted. If an I/O error occurs, and the binary read operation 
is terminated. Two "all ones" bytes will be sent if the tape is 
already positioned past the end-of-data mark when the fast 
binary read operation is invoked. If the Fast Binary Read 
Strapping Option is set (see page 53), the band rate of the 
2644 will automatically switch to 9600 baud. This is valid 
only if the CPU is capable of receiving at 9600 baud and 
and the CPU's interface is clocked by the 2644 (see Table 1, 
page 84). 



Station Status 
The com puter can request information on the status of the 
overall station , or a specific device (tape units or printer). Byt.2 

Overall Station Status. The overal l station status is re
quested by issuing an ESC " fo llowed by a DC 1 control 
character (QC) . The 2644 will respond by transmitting an 
ESC~ fo llowed by the seven bytes of status information 
presented below and a CR(LF) (or an RS if operating in 
BLOCK MODE, strapped for page) to terminate the transfer . 

Bna 

Byt.O 

MEMORY SIZE 

Byt.1 

LOWER STRAPS 

STrap 0 
BlOCk Mode ---------' 

1 - Page 
0"'" Line 

Strap C 

40118 Byt .. 

Cursor End-ai-Line Wrap Around ____ ...J 

1 '"" Disabled 
o - Enabled 

FunctIOn Key TransmissIOn 

1 '" Enabled 
a "" Disabled 

Strap B 

Space Overwrite Latch 
1 ::z Enabled 
0:: Disabled 

UPPER STRAPS 

Byt.3 

Strap H 

Inhibit DC 2------------' 
1 '" Enabled 
a ::;: Disabled 

Strap G 
Handshake - - ------- --' 
1 "" Precede all Block 

Transfers with DC2 
a = Disabled 

LA TCHING KEYS 

Byt •• 

Auto LF Key ______ ____ .....J 

1 :: Auto LF 

a = No Auto LF 

Block Mode Key -------- -----' 

1 = Block Mode 

a '" Character Mode 

TRANSFER 
PENDING FLAGS 

Enter Key Pendmg ----------' 

, :: Block Transfer Enabled 

o :: Block Transfer NO! Enabled 

Function Key Pendmg -----------' 
I = Transfer Enabled 
0= Transfer Not Enabled 

Strap E 
Tape Mode 

1 '" Tape Mode Disabled 

a = Tape Mode Enabled 

Strap F 
Fast Binary Read 
1 :: Switch 10 9600 Baud 

When transmlnlng after 

ESC e 
o = Retain Baud Rate 

Sett ing 

Caps Lock Key 
1 :: Upper Case Only 
a :: Upper and Lower Case 

Cursor Sense Pending 
1 = Transfer Enabled 
0= Transfer Not Enabled 
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Byto 5 

ERROR 
CONDmON FLAGS '-----'_-'-_...J...._--'--.--'-,--'-,-'---,---' 

Byto 6 

1 "" Error 

a "" No Error 

Loader Checksum Register --------' 
1 "" No Error 

o "" Checksum Error In Diagnostic 

DEVICE TRANSFER 
PENDING FLAGS '-----'- -'----'----'--.--'-,--'-,-'---,---' 
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Data PortIOn 01 Byte -------' 

Count Read Pending 
1 "" Pending 
o :: Not Pending 

1/0 Read Pending ----------' 
1 :: Pending 
o =: Not Pending 

1 = Partty Error or Datacom 
o - No Error or Overflow 

Self Test 

1 = No Mal functions 
a = M alfunction Detected 

Device Status Pending 
1 = Pending 
a = Not Pending 

Device CompletIOn Pending 
1 = Pending 
a = Not Pending 

The ASCI I characters in the status bytes can be translated 
by the tab le below : 

ASCII 
CHARACTER BINARY 

0 0011 0000 
1 0011 0001 
2 0011 0010 
3 0011 0011 

4 0011 0100 
5 0011 0101 
6 0011 0110 
7 001 1 0111 

8 0011 1000 
9 0011 1001 

0011 1010 
0011 1011 

< 0011 1100 
0011 1101 

> 0011 1110 
? 0011 1111 

Example: 
In response to an ESC " DC1 sent to the 2644, the computer 
has received : 

ESC"",, 407 468CR(LF) 



BYTE 

o 

2 

3 

4 

5 

6 

ASCII 

4 

o 

o 

7 

4 

6 

8 

CR(LF) 

BINARY 

00110100 

00110000 

00110000 

00110111 

0011 0100 

00110110 

00111000 

STATUS 

4096 Bytes of Memory 

Strapped for Line; 
Cursor Wrap Around en
abled ; Function Ke y 
Transmission disabled ; 
Space Overwrite Latch 
disabled . 

Inhibit DC2 not enabled; 
Handshake disabled; 
Tape Mode enabled ; 
reta in Baud rate. 

AUTO LF, BLOCK 
MODE, and CAPS LOCK 
are all engaged. 

ENTER key has been hit, 
DC2 sent; a transfer has 
been enabled. 

No er rors have been 
recognized - last Self
Test was successful. 

Data portion of a Byte 
Count Read is pending. 

The termination is a 
CR(LF) because the ter
minal is not strapped for 
Page. 

Device Status. The status of the left tape unit, rig ht tape 
unit , or printer is requested by issuing an ESC & P <device 
code> , fo llowed by a DC1. The device codes are; 

1 = left tape un it 
2 = right tape unit, 
4 = printer. 

The 2644 will respond by transmitting an ESC","p< device 
code> followed by the 3 bytes of device status information 
presented below and a CR(LF)/RS. 

Cartr idge Tape Unit Status Bytes 

BytoO 

Bit. 

End 01 l!Ie - -------' 

1 "" End of File (Tape positioned 
after mark) 

o = NOI End of File 

Load PO int - ---------' 

1 = Tape Located at Load POint 
o = Tape Not at Load Pomt 

End of Tape 
1 = Tape Located at End 

of Tape 
0== Tape NOI at End of Tape 
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Byte 1 

Byte 2 

68 

Blta 

o = Last Command Aboned 

Wrile Protect __________ --.J 

1 == Enabled 

o = Not Enabled 

Blta 

Soft Error _ ______ _ _ --.J 

1 = Soft Read Error (Recovered) 
o = No Soft Read Error 

Hard Error - -------- ---' 
1 = Hard Read Error 

(3 read attempts failed) 
o = No Hard Read Error 

Read Error 
1 = Error DUring Lasl Read 

a = No Error During Last 
Read 

C3rtrldge Inserted 
1 = Cartridge Inserted In 

2644 

0= Cartridge Not Inserted 
In 2644 

End ot Valid Dala 

1 = End of Valid Data 
o = Not End of Valid Data 

Printer Status Bytes - (Not all printers will have all status bits available.) 

Byte 0 

Byte 1 

Byte 2 

Blta 

B~. 

a = Last Command Aborted 

B~. 

Printer Baud Rate - - -----" 
Bit 

Baud Rate 2 

External 0 
110 0 
'50 
300 

'200 
2400 

4800 
9600 

Print Error 
1 = Print Error 
o = No Print Error 

Paper Out 
1 = No Paper In Printer 
a = Paper In Printer 

Printer Availability 
1 = Printer Busy 
o = Prmter Ready 

Printer On-Line 

, = Printer Connected to 
2644 

0= Print er Not Connec ted 
to 2644 



0 
f, I I f2 II f3 II f4 

(ESC p) (ESC q) (ESC r) (ESC s) 

f5 II f6 II f7 II fa 
(ESC t) (ESC u) (ESC v) (ESC w) 

Special Fu nction Keys 
The 2644 has 8 user-definable Special Function keys. While 
operating in REMOTE (on-line), pressing anyone of these 
eight keys, the user is able to call in and execute from a re
mote computer any routines might perform such tasks as: 

• display a standard protected form for data entry. 

• execute an on-line error checking routine on displayed 
data. 

• call up and insert a commonly used subroutine into the 
prog ram currently being coded. 

• display a set of instructions to the operator. 

and any other programmable routine that the user's applica
tion might demand . (Note that the user-defined routine is 
executed by a remote computer , not by the 2644 itself.) 

Pressing a Special Function key in NON-BLOCK MODE, 
REMOTE causes ESC p-w CR(LF) to be transmitted to the 
computer after a DC1 has been received by the terminal 
(where p-w represents a single character co rrespond ing to 

the particular key depressed u:::J thru c::ru ; c::::fr:J would 

be ESC q CR(LF) fo r example) 

If the terminal is operating in BLOCK MO DE, REMOTE, 
strapped for Page, the 2644 instead generates a DC2 after 
receiving a DC1 to enable a transfer. (See "Operating in 
Block Mode", page 48.) Once triggered by a second DC1 
response, the terminal transmits: 

ESC p-w RS. 
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Self-Test 
The 2644 tests itself. 

In today's complex computer operating environment where 
anyone of a large number of devices and interfaces be
tween the computer and the terminal could malfunction , the 
2644's Self-Test is an extremely important capability - by 

pressing a 9 key on the station's keyboard at any time, 
"'., 

an internal diagnostic of the major areas of the 2644 is exe-
cuted. This is a GO/NO-GO check on whether or not the 
terminal is functioning properly. 

Two levels of self test are possible. One level (pressing the 

9 key only) checks out the station excluding the two tape "'., 
transports. The other level (pressing the _ key, then the 

9 key) checks out the entire station including the tape 
TEST 

transports 

The following is performed when the 9 key is pressed: 
TEST 

• The light-emitting diodes (indicators) on the keyboard 
are turned on briefly as an indication that the power sup
ply and microprocessor board are functioning. 

• A checksum test is done on the read-only memory 
(ROM). This verifies that the firmware is working properly. 

An error here causes the message ROM TEST FAIL 

to be displayed. 

70 

• A checkerboard test is performed on the random access 

memory. An error here causes RAM TEST FAIL to be 

displayed. 

• The bell is beeped indicating success up to this point. 

• The entire character set contained in the 2644 is dis
played . 

• A line of characters , @ABCDEFGHIJKLMNO, is dis
played. If the Display Enhancement option is installed, 
then Underline, Half-Bright, and Blinking will be dis
played with Inverse Video in all of the possible Display 
Enhancement combinations by this line of characters. 

• The seven bytes of status information are displayed. 
(See " Station Status", page 65.) 

Generally, if the terminal beeps and the dispiay shows a 
pattern similar to the ones below, then the 2644 is function
ing properly (only those character sets actually present in 
the 2644 will be displayed in the test pattern and conse
quently the actual test pattern displayed will be dependent 
on which features are present in each terminal). 

... must be pressed to resume operation if any error 
TERMINAL 

occurred. However, the station's operation will not be 
reliable if the Self Test failed. 

NOTE 

The test pattern cannot be recorded because of im
bedded Record Separators (RS). 



Test Pattern for the standard 2644. 

8A8C DEFGH I ~! f LMNOPQP':. TU \/V~XY:[ J A 

8ABC [ ' EFtjH I Jf L Mt, 0 P oP ': T _ ' .' ~ , ~ 1 , _. 

8ABC DEFGH I J~ LMNOPOPS T!.,}\/WXV:[ J" 

8ABC DEFGH I Jy LMNOPQPS T UVvJ XY: [ J" 

8~'~HI.L. 4000020 

Test Pattern for the 2644 containing Display Enhancements , 
128 Roman Character Set, Math Symbol Set, and Line Draw
ing Set 

~ LfI I I U~-rn mH1 J rrl ll-h .l _~ - -1J. - IT 

faJ3.,u ;€a;"n~e}( WjJvp'l'19a T~l>6X1Jr,t -+T+-~ 

't,'V\ lX "T .... '\ 0 ~ "r l'iT FF 'i. \. 5, 'L 0, '" r., 0 .. 'j..<;,r,,'I.~,"B'i: F5'\;'!;~ 

~ABC DEFGHIJI< LMtlOPQPS TUVWXYZ[ \ J " -

~A~HI~LM;I ' 4 0010 20 

~"I S'.(&'()·· - 0' ')-: 456789: ~ (a)~ ' .... -' 

~"I S't~'()·· - D'23 456:89: : (a) " 

~ .. # $l;&'()+. , - /0123 456789: : <-)': 

~"I Sl;&'()+· - 10123 456789: ~ (a)" 

H,. ·'H'~IIH -Ll -t+HT .LHr=l- ttfffi 

II§ '7!c{r.;.~rrr ,+=.::012] ~S6789QA .J t2: 

~II# $Z&'()*. ,-.10123 456789: ; (=)? 

'abc defghljt Imnopqrs tUV\lJxyz{ l}~. 
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CAUTION 

The following self-test is performed with two unpro
tected tape cartridges. Make sure that any data on 
these tapes need not be saved . 

The following is performed when the _ key is pressed 

then the 9 key is pressed : 
TEST 

• A test is performed on the left tape unit: 

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

The tape is backspaced over the record to the 
beginning of the test pattern . 

The test pattern is read and verified. 

A file mark is recorded. 

• Two standard tests are performed as described 
previously. 

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

• Another standard test is performed . 
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If a fault is detected during the tape transport test , the eject 
button will be lit on the transport being tested , the test will 
not proceed any further, and one of the error messages 
shown below will be displayed . 

NO TAPE , RUNOFF , PROTECTED , READ FAIL 

These messages are explained in " Display Messages" , 
page 86. 

If a hardware failure has occurred during the self-test, the 
reliability of the station cannot be assured. If any error 

occurred, press II!!I to restore normal operation. Try re-
TERMINAL 

placing the tape cartridge and running the self-test again to 
make sure that the error is a hardware malfunction. Serv
icing procedures are contained in the 2644 Installation and 
Service manual . 

You may verify that the tapes you record may be read by 
other terminals as follows: 

• perform the tape transport test. 

• Rewind the tapes. 

• Exchange tape between the left and right transports . 

• Read each tape , and check that a line of "%Z" appears 
on the screen . If this does not happen , a hardware mal
function may exist in one of the transports. 



The tape transports may be tested from your program by 
coding : 

ESC & p 1u 7C 
ESC & P 2u 7C 

(for the left tape transport) 
(for the right tape transport) 

After the test is performed , the 2644 will respond with an " S" 

CR(LF) if the test was successful or an " F" CR(LF) if the 
test failed. The status of the tested page unit may be inter
rog ated to determine the reason for the failure. (See " Sta
tion Status", page 65.) 

Tape Transport 
Head Cleaning 
Procedure 
The read-record heads on the tape transports should be 
cleaned every 50 hours of cartridge tape operation or when 
read problems occur. The head cleaning kit provided with 

the 2644 contains all the necessary items. The procedure is 
as follows : 

STEP 1. Dip one of the swabs into the bottle of head clean
ing solvent to satuate 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 back of the transport. 

STEP 3. Take a dry swab, and wipe the head clean with a 

back-and-forth motion (not an up-and-down motion) 

STEP 4. Clean the other tape transport head in the same 
manner. 
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Tape Conditioning 
Procedure 
"Conditioning" a tape means to run the tape forward to the 
limits of the tape, reverse it, and run the tape backward to 
the beginning limit of the tape . This is done by inserting the 
tape cartridge to be conditioned in the left tape slot , and 

pressing and holding 8N11. while pressing 9. The 
TEST 

SEARCH ING message appears on the screen and the 

eject button light remains out as the tape is wound fast
forward to end-of-tape. Then the eject button light comes on 

and the SEARCHING message remains on the screen until 

the tape is rewound to load point . When the SEARCHING 

message disappears, conditioning is complete. 

Conditioning is necessary to ensure 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 tensioning on 
the tape . Conditioning restores proper tensioning , and the 

tape will operate smoothly . If READ FAIL messages still 

occur after conditioning, try cleaning the tape transport 
read-record head. 



Specifications 
GENERAL 
Screen Size: 5 inches (127 mm) x 10 inches (254 mm) 
Screen Capacity: 24 lines x 80 columns (1,920 characters) 
Character Generation: 7 x 9 enhanced dot matrix; 9 x 15 dot char
acter cell; non-interlaced raster scan 
Character Size: .097 inches (2.46 mm) x .1 25 inches (3.175 mm) 
Character Set: 64 upper-case Roman 
Cursor: Blinking-Underline · 
Display Modes: White on Black; Black on White (Inverse Video) 
Refresh Rate: 60 Hz (50 Hz optional) 
Tube Phosphor: P4 
Implosion Protection: Bonded implosion panel 
Memory: MOS; ROM (control memory) - 12K bytes; RAM (user 
memory) - 4096 bytes 
Keyboard: Full ASCII Code Keyboard , 8 special function keys, and 
16 additional control and editing keys; Ten-key numeric pad; Cursor 
pad; Multi speed auto-repeat; N-key roll-over; detachable on a 4 
foot cable. 
Cartridge Tape: Two mechanisms 
Read/Write speed: 10 ips 
Search/rewind speed : 60 ips 
Recording: 800 bpi 
Mini Cartridge: HP part no. 9162-0061 
110 kilobyte capacity (maximum) per cartridge 

DATA COMMUNICATIONS 
Data Rate: ASCII Mode: 110, 150, 300, 1200, 2400 baud, and 
external source - switch selectable. (110 baud selects 2 stop bits.) 
Fast Binary Read : 9600 baud output from terminal 

Communications Intertace: EIA standard RS232C; 103-type and 
202-type modem compatible 
Transmission Modes: Full or half duplex, asynchronous 
Operating Modes: On-line; Off-line; Character or Block Mode 
Parity: Switch selectable; Even, Odd or None 

POWER REQUIREMENTS 
Input Voltage: 115V (+10%, -23%) at 60 Hz 

230V (+10%, -23%) at Hz 
Power Consumption: 85W to 125W max. 

ENVIRONMENTAL CONDITIONS 
Temperature (Free Space Ambient) : 
Non-Operating: -10 to +65°C (-15 to +150°F) 
Operating: 5 to +40"C (+41 to 104°F) 
Humidity: 20 to 80% (non-condensing) 
Heat Dissipation: 483 BTU/hour 
Altitude: 
Non-Operating : Sea level to 25,000 feet (7620 meters) 
Operating : Sea level to 15,000 feet (4572 meters) 
Vibration and Shock (Type tested to qualify for normal shipping 
and handling): 
Vibration: .010 inches (25 mm) pp, 10 to 55 Hz, 3 axis 
Shock: 30G, 11 Ms, 1/2 sine 

PHYSICAL SPECIFICATIONS 
Display Monitor Weight: 44.1 pounds (20.0 kg) 
Keyboard Weight: 7 pounds (3.2 kg) 
Display Monitor Dimensions: 
17.5" W x 18" 0 x 13.5" H 
(445 mmW x 457 mmD x 343 mmH) 
(Including Keyboard: 25.5" 0 (648 mmD)) 
Keyboard Dimensions: 17.5" W x 8.5" 0 x 3.5" H 
(445 mmW x 216 mmD x 89 mmH) 
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Cable HEWPACK Sao Paulo 

Hewlett-Packard Do BraSil 
IE C ltda 
Praca oom FeliCiano 78·8 
andar (Sala 80681 

~~'002r~~~0~6~~r~O~~21 
Cable HEWPACK PO no Alegre 

Hewlen-Packard Do BraSil 
I E C ltda 
Rua SIQuelra Campos. 53 4 
andar Copacabana 
2000- Rio de Janeiro-GB 
Te' 157·80·94-000 (011) 
Telex 210079 HEWPACK 
Cable HEWPACK 

RIO de Janeiro 

CHILE 
Calcagni y Melcalle ltda 
Calle Lira 81 . Oflcma 5 
Casilia 2118 
Santiago . 1 
Tel 398613 
Cable CAL ME T 

COLOMBIA 
InSlrumentaclOn 
Henrlk A Langebaek & Kler S A 
Carrera 7 No 48·59 
Apanado Aereo 6287 
8ogota. IDE 
Tel 45·78·06 45 -55·46 

~;,~'; ~~~g,~~f~~ 
COSTA RICA 
ClentitlCa COSlarrtcense SA 
Apa rtado 10159 
San Jose 
Tel 21-86-13 
Cable GALGUR San Jose 

GUATEMALA 
IPESA 
Avenlda La Relorma 3- 48 
Zona 9 
Guatemala 
Tel 63617 . 6'786 
Telex 4192 TEURO Gu 

NOVA SCOTIA 
Hewlen-Packard (Canada) ltd 
800 Wmdmlll Road 
Dartmouth B3B III 
Tel (9011 '69·7810 

MEXICO 
Hewlell·Packard Mexlcana 
S A de C V 
Torres Adahd No 21.11 P'SO 
COl del Valle 
Mexico 12 . 0 F 
Tel (905) 543·42-32 
Telex 017·74·507 
Hewlett·Packard Mexlcana 
SA deCV 
Ave ConSl11uCl6n No 2184 
Monterrey , N L 
Tel 48·71·32 48·71-84 

NICARAGUA 
Roberto Teran G 
AparladO Postal 689 
EdlflcloTeran 
Managua 
Tel 3451.3452 
Cable ROTERAN Managua 

ONTARIO 
Hewlell-Packard (Canada ) ltd 
1785 Woodward Or 
Ottawa K2C OP9 
Te' (6131115·6530 
TWX 610·561·8968 
Hewleu·Packard (C anada) Ltd 
6877 Gareway Drive 

~~S~!~6~6~8_~:jO Il9 
TWX 610-492 -4246 

PANAMA 
ElectrOnlca Balboa S A 
POBox 4929 
Calle Samuel lewIs 
Cuidad de Panama 
Tel 64 -2700 
Telex 3431103 Curunda 

Canal Zone 
Cable ELECTRON Panama 

PERU 
Compai'lia Electro Medica S A 
Ave Enrique Canaval 312 
San ISidro 
Casilia 1030 
Lima 
Te' 11·3900 
Cable ELMED Lima 

aUEBEC 
Hewlett·Packard (Canada) Ltd 
275 Hymus Blvd 
Pointe Claire H9R IG7 
Tel (51 4) 697·4232 
TWX 610·422·3022 
TlX 05-821521 HPCL 

PUERTO RICO 
San Juan ElectroniCS Inc 
P D Box 5167 
Ponce de LeOn 154 
Pda 3·PTA de Tierra 
San Juan 00906 
Te' (8091 715·33'1. 711·33'1 
Cable SATRONICS San Juan 
Tele x - SATRON 3450 332 

URUGUAY 
PaOlo Ferrando S A 
Comerclal e Industnal 
Avemda Ilalia 2877 
Casilia de Correo 370 
Montevideo 
Tel 40-3102 
Cable RADIUM Montevideo 

Hewlett·Packard (Canada) Ltd 
2376 Galvanl Streel 
Ste-Foy GIN 4G4 
Tel (418) 688-8710 

FOR CANADIAN AREAS NOT LISTED: 
Conlact Hewlett·Packard (Canada) 
Ltd In Mississauga 

VENEZUELA 
Hewlett·Packard de Venezuela 
CA 
ApartadO 50933 
Edlliclo Seijre 
Tercera Transversal 
los RUices Norte 
Caracas 107 
Tel 35-00·11 
Telex 21146 HEWPACK 
Cabl e HEWPACK Caracas 

FOR AREAS NOT LISTED, CONTACT: 
Hewlett-Packard 
Inler-Amencas 
3200 HillView Ave 
Palo Alto . California 94304 
Tel (415) 493-1501 
TWX 9'0·373·'160 
Cable HEWPACK Palo Alto 
Telex 034-8300. 034-8493 
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EUROPE 
AUSTRiA Hewlen·Packa rd France Hewlett-Packard GmbH 
Hewlen· Packa rlJ Ges m.b.H Agence Reglonale Techmsches Buero Hannover 
Handelska 52/3 Centre d'avialion generale MelienClorfer Sirasse 3 
P.O. Box 7 F-13721 "'eroport de 0-3000 H.nnover-Kleefeld 
A-1205 Vlenn. M.rignllne Tel: (0511 ) 55 60 46 
Tel: 10222) 35 162010 29 Tel: (91 )89 1236 Telex- 092 3259 
Cable: HEWPAK Vienna TWX: 41 770 F Hewlett-Packard Gm bH 
Telex' 75923 hewpak a Hewlen-Packard France Techntsches Buero Nuremberg 
BELGIUM ~~~~'vee~u~~lg;a~~chester Neumeyer SIr. 90 
Hewlen-Packard Benelux ~~~~~r:t3r;;-~~f85 S.A tN .V F-35Ooo Rennes 
Avenue de Col-Vert . 1. Tel: 7491 2F Telex : 0623 860 
(Groenkraaglaan) Telex: 7491 2 F Hewlen-Packard GmbH 
B- I I 70 Brus .. ls Hewlen-Packard France Technlsches Buero Muchen 
Tel 102) 672 22 40 Agence R~g ionale Unterhach inger Strasse 28 
Cable : PAl OBEN Brussels 74. AII~e de la Robertsau ISAR Center 
Telex : 23 494 paloben bru F·67oo0 Strasbourg 0-801 2 Ottobrunn 

Tel 188) 35 23 20/2' Tel : (089) 601 306 lt7 
DENMARK Telex : 89141 Telex: 524985 
Hewlett-Packard AlS Cable ' HEWPACK STRBG Cable : HEWPACKSA Munchen 
Oatavej 52 
OK-3460 Blrk.red MedicalfCalculator Only (West Berlin) 
Tel : (02 ) 81 66 40 Hewlett-Packard France Hewlett-Packard GmbH 
Cable' HEWPACK AS Agence R~glOna l e Technlsches Buero Berhn 
Telex : 166 40 hpas Cenlre Vauban Keith Strasse 2-4 

Hewlett-Packard AlS 
201. rue Colbert 0- 1000 Berlin 30 
E nt r ~e Az Tel 1030) 24 90 86 

~~~;600 kllkeborg 
F-59000 Lille Telex : 1834 05 hpbln d 
Tel: (20) 51 44 14 

Tel ' (06) 82 71 66 GREECE 
Telex ' 16640 hp as GERMAN FEDERAL REPUBLIC ~~~t~;m~a~a~:r~~:s Cable' HEWPACK AS Hewlen-Packard GmbH 
FINLAND Vert riebszentrale Frankfurt GR·Athens 126 

Hewlen-Packa rd Oy Bernerstrasse 117 Tel 3230-303 Sales/SVC 
Post/ach 560 140 3230-305 Adm Order Proc 

Nahkahousuntle 5 Cable: RAKAR Athens 
P.D Box 6 0-6000 Fr.nldurt 56 

Telex 2t 59 62rka rgr 
SF-002tt Hels inki 21 Tel (061 t ) 50 04-1 
Tel 6923031 Cable' HEWPACKSA Fran kfun Hewlett-Packard S A 
Cable HEWPACKDV HelSinki Telex ' 41 32 49 Ira MediTerranean & Middle Easl 
Telex 12- 15363 Hewlett-Packard GmbH Dperahons 

Technisches Buero BObhngen 35 Kolokotronl Street 
FRANCE Herrenbergerstrasse 130 Platla Ketallarlou 
Hewlett-Packard Fran ce 

~;rO(1~~~~6?~n . Wurttemberg 
Gr ·Kill ssia-Athens 

Quartler de Cour1aboeul Tel ' 8080337 . 8080359. 
BOlte Postale No 6 Cable: HEP1K 80bhngen 8080429. 8018693 
F-91401 Orsay Telex : 07265739 bbn Telex: 21 6588 
Tel ( I ) 907 78 25 Cable ' HEWPACKSA At hens 
Cable' HEWPACK Orsay Hewlett-Packard GmbH 
Telex 60048 Technlsches Buero Dusseldorf Analytical Only 

Hewlett-Packard France 
Vogelsanger Weg 38 " INTE CO " G PapathanasslOu & Co 
0-4000 Dusseldort Marnl17 

Agence R~glonal 

i::~~0~~;J66~3~0 h~~~ d 
GR - Athens 103 

Chem," des MOullles Tel 521 915 
BOlle Postale No 12 

Hewlett-Packard GmbH Cable IN TE KNIKA 
F-69130 Ecully 

Technlsches Buero Hamburg Telex 21 5329 INTE GR 
T~ 178) 33 8' 25 . 
Cable HEWPACK Ecully Wendenstrasse23 Medical Only 
Telex 316 17 ~~fo(~ma2~~~r~3 1 

Technomed Hellas lid 
52 . Skoufa Slreel 

Hewlett-Packard France Cable HEWPACKSA Hamburg GR - Athens 135 Agence R~glona le Telex 2163032 hphh d Tel 626972 Zone M ronautiQue Cable ET ALAK Alhens 
Aven ue CI~ment Acler Telex 21-4693 ETAl GR 
F-31770 Colomiers 
Tel (61 ) 78 1155 
Telex ' 51957 
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IRELAND NETHERLANDS 
Hewlett-Packard ltd Hewlett-Packard Benelux N V 
King Street Lane Van Heuven Goedhartlaan 121 
Wmnersh. Woklngham POBox 667 
GB·Berkshlre RG 11 SAR Nl·1134 Amstetveen 

i~e;V~~'~P~~~4~~%74 Tel (020) 47 20 21 
Cable' PALOBEN Amsterdam 

Hewlen-Packard ltd Telex 13216 hepa nl 

" The Graltons" NORWAY 
Stamford New Road Hewletl·Packard Norge AIS 
GB-Altrlnch. m. Cheshire Nesvelen 13 
Tel 1061) 928-902' Box 149 
Telex' 668068 N-1344 Haslum 
ITALY Tel ' 25 38 360 
Hewlett-Packard lIallalla SpA Telex 16621 hpnasn 
Via Amerigo Vespu CCI 2 POLAND 
1-201 24 MUan Analyt icalfMedlcalOnly 
Tel (2) 625 1 (10 lines) Hewlen-Packa rd 
Cab le : HEWPAC KIT Milan Warsaw Technical Office 
Telex 32046 Ul Spltalne I 
Hewlen-Packard Ilaltana SpA 00-120 Warsaw 
Via Pietro Maroncelh 40 Tel 268031 ext 30 

1~~~lo~,ap~'~~~~) Telex: 812453 

Tel ' 66 48 88 PORTUGAL 
Teleclra-Empresa Tecnlca de Telex 32046 via Milan 
EQulpamenlosmctrlCosS a r I 

Medical Only 
~uO RBood:I~~3 ~a Fonseca 103 Hewlen-Packard l1ahana SpA 

~1~6~~a~:~d ·Oro . 2 P-Lisbon 1 
Tel (19) 68 60 72 

Tel (050) 2 32 04 Cable TElECTRA Lisbon 
Telex 32046 via Milan Telex 12598 
Hewlett-Packard SpA Mundtnter 
Via G Armelltnl 10 IntercamblO Mundlat de Com~rclO 
1·00143 Rome·Eu r SarI Avenlda AntoniO AugUSTO 
Tel (6) 5912544/5 de AgUiar 138 
Telex 61514 P D Box 2761 
Cable HEWPACKIT Rome P - Lisbon 
Hewlett-Packard Itallana SpA Tel (19)532131 17 
Via San OUlnltno . 46 Cable INTERCAM BIO Lisbon 
1-10121 Turin 
Tel 5382641548468 SPAIN 
Tetex 32046 via Milan Hewlett·Packard EspanOla . SA 

MedlcalfCalculators Only 
Jerez No 3 
E- Madrid 16 

Hewletl·Packard Itallana Sp A Tel (1) 458 26 00 (10 hnes) 
Via Pnnclpe Nicola 43 GIC Telex 23515hpe 
1-95126 Catania 

Hewlett-Packard Espanola . SA Tel (095) 370505 
Mllanesado 21·23 

LUXEMBURG E-Bareelona 17 
Hewlen -Packard Benelux Tel (3) 203 6200 (5 hnes) 
S A IN V Telex 52603 hpbe e 
Avenue de Col-Vert . 1. Hewlett·Packard EspanOla . 5 A 
(Groenkraaglaan) Av Ramon y Cala!. 1 
B-1170 Brussel s EOIIIClo SeVilla I. planla 9~ 
Tel (02) 672 22 40 E- Seville 
Cable PAlD8EN Brussel s Tel 644454/58 
Telex 23494 

Hewlell-Packard Espanola S A 
E(hhCIO Albia II 7° B 
E-Bllbao 
Tel 2383061238206 
Calculalors Only 
Hewlett-Packard Espanola S A 
Alvaro Bazen . 12 
(EdlhclO luz) 
E - Valencia - 10 
Tel 60 42 00 

SWEDEN 
Hewlett ·Packard Sveoge AB 
Enlghetsv3genl·3 
Fack 
S-161 20 Bromm. 20 
Tel 10817300550 
Cable MEASUREMENTS 

Siockholm 
Telex 10721 
Hewlen-Packard Sveoge AB 
Hagakersgatan 9C 
5-43141 Molndal 
Tel (031) 27 68 OOfOI 
Telex Via Bromma 

SWITZERLAND 
Hewlett-PaCkard (Schwelz) AG 
Zucherstrasse20 
POBox 64 
CH -8952 Schlieren Zurich 
Tel (01) 98 18 21 
Cable HPAG CH 
Telex 53933 hpag 

Hewlett-Packard (Schwell ) AG 
9, chemin lOUlS'Plctet 
CH-1214 Vernier· Geneva 

~ilbl~0~2J~~A~9K§~ Geneva 
Telex 27333 hpsach 

TURKE Y 
Telekom Englneertng Bureau 
Sagllk Sok No 1511 

~ y 5SPjg~' ~j¥Oa~~Ogtu 
TR- Istanbul 
Tel 494040 
Cable TElEMATlON ISTanbul 

UNITED KINGDOM 
Hewleu·Packa. d lid 
King 5lreetlane 

~8~~~;~s~~:I~~hlalm5AR 
Tel WOklngnam 784774 
Telex 847178848179 
Hewlen-Pacl(ard lid 

The G.altons 
Stamford New Road 
GB-Altrincham. Cheshire 
Tel (0611 928·9021 
Telex 668068 

Hewlett-Packard ltd 
eto Makro 
South Service Wholesale Cenlre 
Amber Way 
Halesowen Industrial Estate 
GB-Halesowen. Worcs 
Tel Blrmtngham 7860 
Hewlf:tl ::>ackard ltd 
4th Flao' 
Wedge House 
799. london Road 
GB· Thornton Heath CR4 6Xl. 
Surrey 
Tel ' (0 1) 684 0105 
Telex . 946825 
Hewlett ·Packard lid 
eto Makro 
South Service WhOlesale Centre 
Wea r Industr ial Estate 
WaShington 
GB-New Town . County Durham 
Tel WaShington 464001 ext 57158 
Hewlett-Packard ltd 's registered 
address lor V A T purposes 
only 

~~:~r::~.u(C~~~s~ent 
Registered No 690597 

USSR 
Hewlett-Packard USSR 
clo CommerCial Ollice 
American Embassy (Box M) 
A- l091 Vienna , Austria 
Tel 221 -79·71 
Telex 7825 hewpak 5U 

YUGOSLAVIA 
Iskra-StandardIHewlen·Packard 
Office 
Mlklosiceva38NII 
61000 Ljubljana 
Tel 315 ·8791321·674 
Telex 31265 

SOCIALIST COUNTRIES 
PLEASE CONTACT: 
Hewlett·Packard S A 
7. rue du BOis-du-lan 
POBox 349 
CH-1217 Meynn 1 Geneva 

SWitzerland 

t;lb!~0~2J~~A5c4K~~ Geneva 
Telex 22486 



AFRICA, ASIA, AUSTRALIA 
ANGOLA 
Teleclra 
Empresa Hcnlca de 

EQulpamentos 
metricos, S,A,R .l 
R, Barbosa Rodrigues, 42-1 "01 " 
Calxa Postal. S487-LIJanda 
Tel : 35515/6 
Cable: TElECTRA luanda 

AUSTRALIA 
Hewlett-Packard Australia 
Ply Ltd 
31-41 Joseph Street 
Blackburn , VictOria 3130 
Tel 89-6351 . 89-6306 
Telex 31-024 
Cable HEWPAAD Melbourne 
Hewlett-Packard Australia 
Pty ltd 
31 Bridge Street 
Pymble. 
New South Wales , 2073 
Tel' 449-6566 
Telex 21561 
Cable HEW PARD Sydney 
Hewlett-Packard Australia 
Ply Ltd 
97 Churchill Road 
Prospect 5082 
South Australia 
Tel 448151 
Cable HEWPARO Adelaide 
Hewlett-Packard Australia 
Pty Ltd 
141 Stirling Highway 
Claremont. W A 6010 
Tel : 86-5455 
Telex: 93859 
Cable : HEWPARD 
Hewlett-Packard Australia 
Pry. Ltd 

~;~~~l~~.g~n8 ~trei~g 
Tel : 953733 
Hewlett-Packard Australia 
Pry lid 
5th Floor 
Teachers Union BUilding 
495-499 Boundary Street 
Spring Hill , 4000 Queensland 
Tel: 29-1544 
Telex , AA-42133 

CEYLON 
UniTed EleclrlCals lid 
POBox 681 
60 . Park SI 
Colombo 2 
Tel : 26696 
Cable: HOTPOINT Colombo 

CYPRUS 
Kypronlcs 
19 Gregonos & Xenopoulos Rd 
PO Box 1152 
CY-Nicosia 
Tel : 45628/29 
Cable: KYPRONICS PANDEHIS 

HONG KONG 
Schmidt & Co (Hong Kong ) Ltd 
POBox 297 
Connahght Centre 
39th Floor 
Connaught Road . Central 
Hong Kong 
Tel 255291 
Telex 74766SCHMCHX 
Cable SCHMIOTCO Hong Kong 

INDIA 
Blue Star ltd 
Kastun BUildings 
Jamshedjl Tata Rd 

~e~2~?o ~~O 020 
Telex 3751 
Cable BLUE FROST 

Blue Star lid 
Sahas 
414/2 Vir Savarkar Marg 
Prabhadevi 

~e~".:~1s ~~O 025 
Telex 4093 
Cable FROSTBLUE 
Blue Star ltd 
Band Box House 
Prabhadevi 

~e~"':~f3 b~O 025 
Telex 3751 
Cable BLUESTAR 
Blue Star ltd 
14140 CIvil Lines 

~e~nf88 ~~8 001 
Cable BLUES TAR 

Blue Star lid 
7 Hare Street 
POBox 506 
Calcutta 700 001 
Tel 23-0131 
Telex 655 
Cable BLUESTAR 
Blue Star lid 
Blue Star House 
34 Ring Road 
Lalpat Nagar 
New Delh i 110024 
Tel 623276 
Telex 2463 
Cable BLUESTAR 
Blue Star LId 
Blue Star House 
l1 111A Magarath Road 

~e~n~S~6~e 560 025 

Telex ' 430 
Cable. BLUESTAR 
Blue Star ltd 
Meeakshl Mandlran 
xxx/1678 Mahatma Gandhi Rd 
Cochin 682 016 Kerala 

Blue Star lid 
1-1-11711 
SarOllnl Devi Road 
Secunderabad 500 003 
Tel 76391.77393 
Cable BLUEFRDST 
Telex 459 
Blue Star lid 
23/24 Second Line Beach 
Madras 600 001 
Tel 23954 
Telex 379 
Cable BLUESTAR 
Blue Star Ltd 
Nathra] ManSions 
2nd Floor BlstupUl 
Jamshedpur 831 001 
Tel 3804 
Cable BLUES TAR 
Telex 240 

INDONESIA 
BE RCA IndoneSia P T 
POBox 496 
1st Floor JL. Clklnl Raya 61 
Jakarta 
Tel 56038. 40369. 49886 
Telex 2895 Jakarta 

IRAN 
Multi Corp International lid 
Avenue Soraya 130 
POBox 1212 
IR-Teheran 
Tel 831035 -39 
Cable MUL TlCORP Tehran 
Telex 2893 mCI tn 

ISRAEL 
ElectroniCS & Englneellng 

Dlv of Motorola Israel lid 
17 Amlnadav Street 
Tel-Aviv 
Tel 36941 (3 hnes ) 
Cable BAS TEL Tel-AVIV 
Telex 33569 

JAPAN 
Yokogawa-Hewlett-Packard LId 
Ohashi BUilding 

~h~~~~a~~~~~OkYO 
Tel 03-370-2281 /92 
Telex 232-2024YHP 
Cable YHPMARKET TOK 23-724 
Yokogawa-Hewlett-Packard Ltd 
Nlsellbaragl Bldg 
2-2-8 Kasuga 
Ibaragl -Shl 
Osaka 
Tel: (0726) 23-1641 
Telex 5332-385 YHP OSAKA 
Yokogawa·Hewlen-Packard ltd 
Nakamo BUilding 
No 24 Kamlsasazlma-cho 

~:ta(~5fj"~~ i _~~?loya City 

YOkogawa-Hewlett-PaCkard lid 
Tanlgawa 8U1ldlng 
2-24 -1 Tsuruya-cho 
Kanagawa-ku 
Yokohama. 221 
Tel 045-312-1252 
Telex 382-3204 YHP YOK 

~~~gtl~sa~IH~~III~~~~ackard Ltd 

1-4-73 San-no-maru 
Mito , 310 
Tel 0292-25-7470 
YOkogawa-Hewlen-Packard ltd 
Inoue Bulldln9 
1348-3, Asahl -cho 1-chOme 
Atsugi. 243 
Tel 0462-24-0452 

KENYA 
~e6hn~~~1 ~~~\ieerlng Services 

Nai robi , Kenya 
Tel 57726 
Cable PROTON 

KOREA 
Amellcan Trading Company 

Korea 
I POBox 1103 
Oae Kyung Bldg . 8th Floor 
107 Sejong-Ro . 
ChOn9ro-Ku. Seoul 
Tel (4 hnes) 73-8924-7 
Cable AMTRACO Seoul 

KUWAfT 
AI -Khaldlya Trading & 

Contracting CO 
AI Soor Slreet 
Mlchaan Bldg No 4 
Kuwait 
Tel 429910 
Cable VISCOUNT 

LEBANON 
Constantin E Maclldls 
Clemenceau Streef 34 
POBox 7213 
RL -Bei rut 
Tel 36639718 
Telex 21114Leb 
Cable ELECTRONUCLEAR Beirut 

MALAYSIA 
MECOMB MalaySia lid 
2 Lorong 1316A 
Section 13 
Pelahng Jaya . Selangor 
Cable MECOMB Kuala Lumpur 

MOZAMBIQUE 
A N Goncalves. Ua 
162. 10 Apt 14 Av D LUIS 
Calxa Poslal 107 
Lourenco Marques 
Tel 27091. 27114 
Telex 6-203 Negon Mo 
Cable NEGON 

NEW ZEALAND 
Hewlen-Packard (N Z lltd 
4-12 CrUickshank Slreet 
Kllblrnle , Welhngton 3 
MalhngAddress 
Hewlett-Packard (N Z 1 Ltd 
POBox 9443 
Courtney Place 
W9l1ington 
Tel 877 -199 
Telex NZ 3898 
Hewlen-Packard (N Z 1 Ltd 
Pakuranga ProfeSSional Cenlre 
267 Pakuranga Highway 
Box 51092 

~~x~~;~~ 
Cable HEWPACK. Auckland 
Analyllcal /MedlcalOnly 
Dental & Medical Supply Co Ltd 
SClentltlC DIVISion 
79 Carlton Gore Road 
Newmarket 
POBox 1234 
Auckland 
Tel 75-289 
Cable DENTAL Auckland 

NIGERIA 
The ElectrOniCS 

Instrumentations Ltd 
N6B/770 Oyo Road 
Dluseun House 
PM B 5402 
lbadan 
Tel 61577 
Cable THETEIL Ibadan 
The Electronlcstnstrumenta-

lions Ltd (TElL ) 
16th Floor Cocoa House 
PM B 5402 
Ibadan 
Tel 22325 
Cable THETElllbadan 

PAKISTAN 
Mushko & Company . ltd 
Oosman Chambers 
Abdullah Haroon Road 
Karachi 3 
Tel 511027 . 512927 
Cable COOPERATOR KaraChi 
Mushko & Company . ltd 
38B. Satelille Town 

fe~w4~lfJ ~di 
Cable FEMUS Rawalpindi 

PHILIPPINES 
Electromex, Inc 
6th Floor . Amalgamated 

Development Corp Bldg 
Ayala Avenue. Makatr. Rlzal 
C.C POBox 1028 
Makati . Rlzal 
Tel ' 86-18-87 . 87-76-77 
Cable: ELE MEX Manila 

REUNION ISLANDS 
ZOOM 
B P 938 , 97400 SalOl DeniS 
85 Rue Jean Chatel 
lie de la Reunion 
Tel 21 -13·75 
Cable ZOOM 

SINGAPORE 
Mechanical & Combustion 

Engmeerrng Company Pte 
Ltd 

10/12 . Jalan Kllang 
Red HllllnduSlnal ESlate 
Singapore. 3 
T·~I 647151 (7 hnes) 
~ 'd/)Ie MELOM8 Singapore 
Hewlett-Packard 51ngapore 

(Pte ) Ltd 
Blk 2. 6th FLOOR, Jalan 

Buklt Merah 
Redhlllindustrral Estate 
Ale)(andra POBox 87 

~;~~j~82~ 3 
Telex HP5G RS 21 486 
Cable HEWPACK . Singapore 

SOUTH AFRICA 
Hewleu-Packard South Alrlca 

(Ply 1. Ltd 
Hewlett -Packard House 
Daphne Street, Wendywood 
Sandton. Transvaal 2001 
Tel 802 -1040 
Telex SA43-4782JH 
Cable HEWPACK 
Hewleu-Packard South Africa 

(Pty J. lid 
Breecastle House 
Bree Street 
Cape Town 
Tel 2-6941 /213 
Cable HEWPACK Cape Town 
Telex 0006 CT 
Hewlett-Packard South Atrr ca 

(Pty ). ltd 
041 Ridge Road, Durban 
P D Box 37099 
Overport . Durban. 4067 
Tel 88 -6102 
Telex 6-7954 

TAHITI 
Metagraph 
BP 1741 
Papeete 
Tel 20/320.291979 

TAIWAN 
Hewlen-Packard Taiwan 
39 Chung Shlao West Road 
Sec 1 Overseas Insurance 
Corp Bldg 7th Floor 
Taipei 
Tel ' 389160 _1.2 
Telex' TP824 HE WPACK 
Cable HEWPACK Taipei 

Hewlett-Packard Taiwan 
38 . Po·AI l ane , San Mm Chu . 
Kaohslung 
Tel 297319 

THAILAND 
UNIMESA Co , ltd 
Elsom Research BUlldmg 
Banglak Sukumvlt Ave 

~e~n~3~~7 . 930338 
Cable UNIMESA Bangkok 

VIETNAM 
Peninsular Trading Inc 
POBox H-3 
216 Hlen-Vuong 
Saigon 
Tel 20-805. 93398 
Cable PENTRA. SAIGON 242 

ZAMBIA 
R J Tilbury (Z ambia ) ltd 
POBox 2792 
Lusaka 
Zambia . Central Atrrca 
Tel 73793 
Cable ARJAYTEE . Lusaka 

MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE CONTACT : 
Hewlett-Packard 5 A 
Medlleffanean and Middle 
EaslOperatlons 
35 . Kolokotronl Street 
Platla KefallarlOu 
GR-Kltlssla-Athens 
Telex 21-6588 
Cable HEWPACKSA Athens 

OTHER AREAS NOT LISTED, CONTACT: 
Hewlett-Packard 
ExpOrl Trade Company 
3200 HillView Ave 
Palo Alto . Calrlornla 94304 
Tel (4t5) 493-1501 
TWX 910-373-1267 
Cable HEWPACK Palo Alto 
Telex 034-8300.034 -8493 

08175 
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2644/2640 Differences 

Status Request 

Cursor Sensing 

Cursor Addressing 

Block Mode 
Protocol 
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Seven data bytes are returned on the 2644. The seventh data byte contains Device Transfer 
Pending Flags which were not required on the 2640. Minor changes in the other bytes have 
also been made. (See "Station Status" , page 65.) 

Screen Relative Sensing has been added to the 2644. (See "Cursor Sensing", page 55.) Send
ing ESC to the 2644 returns the following string: 

ESC & a IIlcnnnY where: III is the column number. 
nnn is the relative screen row. 

Cursor Addressing in the 2644 accepts an additional parameter, "y", which is the relative 
screen row . (See "Cursor Addressing ", page 55.) 

When the 2644 is strapped in a configuration which most closely matches the 2644 (all straps 

in) , there is still a minor difference in the Block Mode protocol. When the g key or one of 

the Special Function keys ( CTI thru DO ) is pressed on the 2640, its code (DC2 for Enter 

or ESC p-w for the function keys) is transmitted to the computer without waiting for DC1. In the 
2644, the code is not sent until a DC1 is received from the computer. In Character Mode, the 

g key code is transmitted from the 2644 to the computer without waiting for a DC1 . (See 

"Strapping Options" , page 52.) 



Print Escape 
Sequence 

Speed 

Terminal Reset 

Cursor Home 
Down 

Keyboard 

Control of all peripheral I/O devices (tape units and optional printer) in the 2644 is handled by 
generalized escape sequences. (See " How to Code I/O Device Control", page 56.) The print 
escape sequence of the 2640 (ESC 0) is not implemented in the 2644. 

Due to the additional complexity of the 2644, the overall speed is slightly slower. This will not 
affect applications where ENQuiry and ACKnowledge is used, but it may have some impact on 
those user applications which make use of time delays or fill characters. 

A terminal reset in the 2644 (initiated by an ESC F) exactly duplicates the function of the 

key. This includes rewinding cartridge tapes and clearing the datacom buffers. This requires 
considerable time (many seconds if the cartridge tapes are some distance from load point) and 
may cause a large number of datacom characters to be dropped. It may also cause the com
puter to "hang" while waiting for an ACKnowledge if an ENQuiry were sent after the ESC E. A 
200 milli-second delay should follow ESC E. 

On the 2644, pressing B ' 0 (cursor home) generates an ESC F which causes the cursor 

to move to the first character position of the last line, and the last page of memory is displayed. 
(See page 20.) 

No Line Feed key. To obtain a Line Feed, use 8 ' CD (JC). The keyboard is locked out 

whenever a block transfer to the computer is pending. Therefore, any block transfer enabling 
escape sequence issued from the keyboard to the Cartridge Tape Units will cause the key
board to lock up until a DC1 is received from the computer. 
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Table 1. Interface Standards 

A 

B 

C 

0 
E 
F 

M 
N 

A 
B 

C 3 
0 4 

E 5 

Standard Data Communications Board 

BA DATA OUT 

BB DATA IN 

CA REOUEST TO SEND 
CB CLEAR TO SEND 

AB GROUND 
CE RECEIVE CARRIER 
EXT CLOCK OUT (X8 ) } 
EXT CLOCK OUT (XI6) (Note 1) 

SA SECONDARY TRANSMITTED DATA } 
SB SECONDARY RECEIVED DATA (Note 2) 

CO DATA TERMINAL READY 

EXT CLOCK IN (X'6) (not RS232 level) 

PIN NUMBERS 

13232C CABLE 
(RS232) 

CONNECTOR 

16 
24 
11 

12 
20 

25 

13232A CABLE 
(103/202 MODEM) 

CONNECTOR 

11 
12 
20 

ASYNCHRONOUS DATA COMMUNICATIONS LOGIC BOARD (NOTCHED TO MATCH THE 13232A. C 
MODEM CABLE HOOD CONNECTORS) 

13250A 

SIGNAL HAMES 
FOR 

PINS A THRU S 

GRO GROUND 
BA DATA OUT 

BB DATA IN 
CA REQUEST TO SEND 
CB CLEAR TO SEND 

SIGNAL NAMES 
FOR 

PINS 1 THRU 14 

NECL ENABLE CURRENT LOOP 

CL+ CURRENT LOOP REC'A pas INPUT 
CL- CURRENT LOOP REC 'R NEG INPUT 

NOTE: 

External clocks always reflect the transmit baud rate. These are TTL 
(non-RS232C) levels 

2. 202 Modem operation requires that the Bell 202C Modem, or equiva
lent, should have the Secondary Channel options installed and that 
the remote computer implement a line turn-around protocol using 
reverse channel signals. 
These I1nes correspond to RS232C SCA (SA) and SCV (SB) 

When using the 13250A in place of the Standard Data Communi
cations Interface; the 13232A or C cables are used (see Table 1) 
When using the 13250A for an RS232C printer interface, the 2644 

functions as RS232 Data Communications Terminal. 
Hood connector pins A and 1 are jumpered together. 

6. All cable connections and signal names associated with the alpha
betical pin designations are in BOLD type . All cable connections and 
signal names associated with numeric pin designations are in LIGHT 
type 

13232G AND 13232H CABLES (RS232C PRINTER) 
(See Not .. 3 .nd 4) 

CONNECTOR SIGNAL NAME 

BB DATA IN 

CF RECEIVE CARRIER 
20 CD DATA TERMINAL READY 

13232F 
CURRENT LOOP 

CABLE LUGS 

(Note 5) 

F 6 
H 7 AB GROUND 

CLA CURRENT LOOP XMIT SOURCING OUTPUT 
CURRENT LOOP XMIT RETURN AB GROUND 

Red 
Brown 
Green 

Yellow 

J 8 CE RECEIVE CARRIER 
K 9 EXT CLOCK OUT (X8) } 
L 10 EXT CLOCK OUT (X16) (Note 1) 

M 11 SA SECONDARY TRANSMITIED DATA} 
N 12 SB SECONDARY RECEIVED DATA (NOte 2) 

P 13 CO DATA TERMINAL READY 
R 14 
S 15 EXT CLOCK IN (X16) (nol RS232 level) 

l NUMERICAL PIN NOS. REPRESENT OTHER SIDE OF BOARD (SEE NOTE 6) 

GENERAL PURPOSE ASYNCHRONOUS DATA COMMUNICATIONS LOGIC BOARD 
(NOTCHED TO MATCH ALL 13232 CABLE HOOD CONNECTORS) 

11 NISB INVERT SB 

14 SA SECONDARY TRANSMITTED DATA 
6 CC DATA SET READY 
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Table 2. ASCII Code Chart 

CONTROL ICNTLi DI SPLA YA BLE ESCAPE KEY PRESSED FIRST 
CHARACTERS CHARACTER S 

7 00001 1 1 1 0 01 11 1 

BIT ~ 00 0 , 10 " 00 0 , 10 " \ " 00 0 , ' 0 " 

4 321 ~U ~L "-.SP "-. 0 "-.@ "-. P CUASO~ \ "-. p 

0000 SP 0 @ P \ p " " '" DELETE "RELA!;~~ f ""'-
NUL OLE CHAR SEN SE 1 

~" ,,0 , " ! "-. ' "-. A 'NS'A~ 0 CUASO~ a "-. Q 
0001 "" ! 1 A Q a q " se T '" t CURSOR"" CHAR" "" ABSOlUT~ '2 " 

SOH DC l TAB UP ON SE NSE 

~x "-.0, ,, "" "-.2 "-. B ' NS' A}" R '" b " r 
00 10 "'" 2 B R b r "CLEAR" j CUR~OR"" CH AR" "" KEYBO~R~ '3 '" 

STX OC2 TAB OOWN OFF EN ABLE 

0011 ~x ~ # 3 C 5 c ' ~ "'Z CUAS~ AOLL ~ K'Y.O~ 14 ~ 
f T X "DC3 -RIGHT UP DISABLE 

0100 "'E
T "'-°4 

$ 4 D T d t ~ ~ CUR~ ROL~.~ ~ f 5 ~ 
EOT "DC4 " +- LEF T DOWN ENTER 

~ "-.NK ,,% "-. 5 " E " U " e " U 
0 101 Q ~ % 5 E U e u " " RESET '" NEX T "BINARY"'6 "" 

END NAK TERMINA L PAGE READ 

~~ R~~O~~ .~~ K Y PARA. CUR SO A MODEM 
01 10 & 6 F V f V METER HOME PREV DIS- '7 

ACK SYN SEOUENC E DOWN PAGE CON NECT 

011 1 ~ ~ 7 G w 9 w ~ ~ CURS~~ ~~~~A~ ~ f8 ~ 
BEL ET B RE TURN ON 

"·S "-.CN " ( "8 ~UASO~ H FOAM~ X " h " x 
1000 '" "" ( B H X h x "" "" HOME

uH 
"" MODE" I " "" "" 

.S "-."T CAN "'M . "-. I "-. 9 ~:A ' " I :::L~~Y Y " j " y 

100 1 '" """ ) 9 r Y I Y DEF INE "" " ZON TAL " FUNCTION " " HT EM SE T TAB ON 

~~ ~~· A~~~~·~ F B. DISPLAY 
1010 ... J Z J Z CLEAR FUNCTION TES T 

LF SUB DSPL Y OFF 

~ ~ "-.+ "-.;ffi~K~T"' [ "-. k " 1 
10 1 1 " """ + K [ k { " "" TO E r\r~ "" UNPROTEC-G " "\ VT ESC OF LINE FIELD 

~F "-.FS "-. ' "-.< "L "-. \ M'MO~ I "': 

1100 FF "FS " < L \ I : " " ~~~~RT "" "~~CK'nT"" '" 
~~ ~~T~rr~·~~ A S END MEMORY 

1101 = M 1 m } DELETE UNPROTECT LOCK 
CR GS LINE F IELD OFF 

11 10 SO ~ AS ~ > N " n - "\ "< ~ STATU~ ~ ~ 
11 11 "-.', ~ / , 0 - 0 DEL "< ~ ~ ~ ~ ~L 

SI "US 

Example: J is bi ts 1001 0 10; Control J is LF line teed; Escape (ESC) followed by J is CLE A R DISPLAY 

LEGEND 

AK - ACKNOWLEDGE EM - END OF MEDIUM NK - NEGATIVE ACKNOWLEDGE 

- BELL EQ - ENQUIRY RS - RECORD SEPARATOR 

BS - BACKSPACE ET - END OF TRANSMISSION SI - SHIFT IN 
CN . - CANCEL LINE EC - ESCAPE SO - SHIFT OUT 

CR - CARRIAGE RETURN EB - END OF TRANSMISSION BLOCK SP - SPACE 

01 - DEVICE CONTROL 1 EX - END OF TEXT SH - START OF HEADING 

02 - DEVICE CONTROL 2 FF - FORM FEED SX - START OF TEXT 
03 - DEVICE CONTROL 3 FS - FILE SEPARATOR SB - SUBSTITUTE 
04 - DEVICE CONTROL 4 GS - GROUP SEPARATOR SY - SYNCHRONOUS IDLE 

DEL - DELETE HT - HORIZONTAL TABULATION US - UNIT SEPARATOR 

DL - DATA LINK ESCAPE LF - LINE FEED VT - VERTICAL TABULATION 

NOTES 1 LOWER CASE LETTER, LOWER CASE SYMBOL, AND CONTROL CHARACTER CODES ARE GENERATED 
BY STANDARD TERMINAL. BUT ASSOCIATED CHARACTERS ARE NOT DISPLAYED ON THE SCREEN 
REFER TO PAGE 71 FOR DISPLAYABLE CHARAC TER SET. 

2. SINGLE CHARACTER ESCAPE SEQUENCES AND CONTROL CODES NOT LISTED WITH A FUNCTION ARE 
NEITHER ACTED UPON NOR DISPLAYED 



Table 3. Display Messages 

MESSAGE MEANING 

SEARCHING 

BAD SELECT 

FROM=TO 

PROTECTED TAPE 

END OF DATA 

86 

Tape unit is locating "load point " . rewinding or 
locating a file. 

Two FROM devices have been selected, or the 
PRINTER has been selected as a FROM device. 

The same device has been selected as a FROM 
device and a TO device. 

A record operation was attempted while the RECORD 
¢ tab at the back of the cartridge is in the "pro
tected" position. 

Tape cartridge is not inserted in the se lected tape 
unit. 

While READING you have reached the end of re 
corded data. 

While RECORDING you have reached end-of-tape. 

The station is automatically re-reading a record be
cause of misread. 

RECOVERY 

Not applicable. 

Press ~ , then re-select devices. 

Press ~ , then re-select devices. 

Press ~ Remove tape cartridge , and move 

RECORD ¢ tab in the direction of the arrow. If it 
is in the "record" pos ition , a hardware malfunction 
has occurred. 

Press ~ Insert tape cartridge in the selected 

tape unit. If it is inserted, re-select the unit and try 

again. If NO TAPE still appears , a hardware mal

function has occurred. 

Press ~ , then REWIND the tape. 

Press ~ ,REWIND the tape , and insert another 

tape cartridge to cont inue RECORDING data. 

If several RETRY's have occurred while reading data, 
consider " conditioning " the tape and cleaning the 
tape heads (refer to page 73), or copy the data to 
another tape. 



MESSAGE 

READ FAIL 

PRINT FAIL 

RUNOFF 

ROM TEST FAIL 

RAM TEST FAIL 

LOADER 

MEANING 

The station has tried to read a record 3 times . 

The printer did not produce the expected results . 
Either the printer is not connected properly , printer 
power is off, or printer is out of paper. 

One of two conditions has occurred : 

1. Tape has run off one of the spools in the cartridge. 
You can check this by opening the cartridge head 
door to see if the tape is present (no runoff). (See 
illustration on page 88.) 

2. One of the holes in the tape is present in the 
prism area. 

Hardware malfunction . 

Hardware malfunction. 

The binary loader for loading diagnost ics is being 
executed. 

RECOVERY 

Press ~ Try " conditioning " the tape (page 

74), then read the record again . 

If you get another READ FAIL , try replacing the 

tape cartridge and running the Self Test (page 70). 

If you still get a READ FAIL , try c leaning the mag

netic tape heads (page 73). 

If READ FAIL still exists, a hardware malfunction 

has occurred . 

Press ~ . Check that the printer power is on ; 

check that it is properly connected and is loaded with 
paper. 

Re move the cartridge and use another tape cart ridge 
(without data on it). If the data recorded on the runoff 
ta pe must be recovered, you can respool the tape by 
the procedure given in the 2644 Installation and 
Service Manual. 

Remove the cartridge, and move the drive wheel to 
position the hole past the prism surface (see illustra
tion on page 88). Then , re-insert the cartridge. 

See "Se lf Test", page 70). 

See " Self Test", page 70). 

Not applicable. 
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co 

KEY 

[.IJ 

[IJ 

c:::::LI 

c:::::o 

[IJ 

DU 

c::::EJ 

DU 

c=J 
READ 

c=J 
RECORD 

c=J 
ENTER 

~..-.---. C,"IlT"DQE MUD 

~U ~.-' 

TAPE PRESENT ~\ ' ~ 
(NO RUNOFF) ~ :\ 

TAPE HOLE IN ~~. /f!fr 
PRISM AREA 4 / . ~~~ ~ 
~~/ ~ ~. ~ .~" I DRIVE WHEEL 

,'¥--'<i::: I ,,'" j 
';j '\~' 

!~ RECORD TAB 
IN PROTECT POSITION 

Table 4, Programmer Reference Table 

REMOTE LOCAL 
PAGE 
REF 

ESC P to computer Finds and displays file 1 from source device (local) . 24 
Calls a user-defined routine (remote) . 

ESC q to computer Finds and displays file 2 from sou rce device 24 
(Local) . Calls a user-defined routine (remote). 

ESC r to computer Finds and displays f ile 3 from source device 24 
(local) Calls a user-defined routine (remote). 

ESC s to computer Finds and displays file 4 from source device 24 
(local) Calls a user-defined rout ine (remote). 

ESC t to computer Finds and d isplays fil e 5 from source device 24 
(local) . Calls a user-defined routine (remote). 

ESC u to computer Finds and displays file 6 from source device 24 
(local) . Calls a user-defined routine (remote) . 

ESC v to compute r Finds and displays file 7 from source device 24 

(local) . Calls a user-defined routine (remote) . 

ESC w to computer Finds and displays file 8 from source device 24 
(local) . Calls a user-defined routine (remote). 

Transfers data from Transfers one file from source device to DISPLAY. 31. 47 
source device to 
computer. 

Transfers data from Transfers one file from DISPLAY to destination 31. 47 
computer to destina- device . 
tion device. 

Enables block Operates same as c=J 23. 44 
transfers. RECORD 



ESCAPE PAGE 
KEYSTROKE SEQUENCE SEQUENCE FUNCTION REF 

c:::=J ~ ESC &p lS Assigns LEFT TAPE as source device 32. 58 FROM L TAPE 

[=:=J o=J ESC &p 2S Assigns RIGHT TAPE as source devICe 32. 58 FROM A TAPE 

[=:=J c:::L:J 
FROM DISPLAY 

ESC &p 3S Assigns DISPLAY as source devICe 32 58 

[=:=J 0;::] ESC &p lD ASSigns LEFT TAPE as destinatIOn devICe 32. 58 
TO l TAPE 

[=:=J OU 
TO A TA.PE 

ESC &p 2D AsSigns RIGHT TAPE as destinatIOn devICe 32. 58 

c:::=J [IJ ESC &p 3D Assigns DISPLAY as destinatIOn devICe 32. 58 
TO DISPLAY 

[=:=J CTI ESC &p 4D Assigns PRINTER as destination device 32. 58 
TO PAINTER 

NOTE: One source and muHlple destinatIOns can be set up with the same sequence. 

Example [=:=J 0;::] [IJ CTI 
TO L TAPE TO DISPLAY TO PAIN TEA 

COpy 
ESC &p xs xd M All files (current position) from source deVICe are 32. 64 '" - c::r;:] transferred to destination deVICe 

co", 
ESC &p xs xd F One File (curren! positIOn) from source deVICe IS 32. 63 FILE - CIJ translerred to destinatIOn devee 

COpy 
ESC &p xs xd B One line (current position) from source device IS 32. 62 - I l~E I transferred to destination device 

EDIT - 0;:] Toggles EDIT mode 33 

DEVICE l TAPe 
33 58 0;::] ESC &p lu OC ReWinds LEFT TAPE 

fUNCTION REWIND - D'i:J 0' 0' 
DeVICe R TAPE 

c:::Ii::J ESC &p 2u OC ReWinds RIGHT TAPE 33. 57 

DEVICE l TAPE 

MARK 0;::] ESC &p lu 5C Wrole a FILE MARK on LEFT TAPE 33. 57 
FUNCTION FilE 0' 01 - ou DEVICE R TAPE 

c:::Ii::J ESC &p 2u 5C Wrole a FILE MARK on RIGHT TAPE 33. 57 - [=:=J ESC &p l u 7C Tests lell tape unit 70. 73 
l''''' ESC &p 2u 7C Tests fight tape unit TEST 

NOTE x IS variable to Indicate source and destinatIOn deVice codes 1 = Left Tape, 2 = Right Tape, 3 = Display, 4 = Printer 

Example ESC &p 2s ld 3d M 

DEVICE l TAPE 
ESC &p (~nlp lu lC POSitions LEFT TAPE to a relative (::tn) LINE 33. 57 

SKIP 0;::] 
FUNCTION nliNES 

0' or - IT:] DEVICE R TAPE 
C[J ESC &p (±nlp 2u lC POSlllons RIGHT TAPE 10 a relallve (±n) LINE 33. 57 

DeVICE l TAPE ESC &p (~nlp lu 2C PositIOns LEFT TAPE to a relative (::tn) or absolute 33. 57 

FINO 0;::] (nl FILE 
fUNCTION FilE n 

0' 0' - c:::Ii::J DEVICE R TAPE 

c:::Ii::J ESC &p (~nlp 2u 2C POSltlQns RIGHT TAPE to a relative (=n) or absolute 33. 57 
()) (nl FILE 
CD 



Table 4. Programmer's Reference Table (Continued) 

KEY OR SWITCH 

Alphabetical, numerical & 
symbol keys 

ESC (escape) key 
TAB key 
CNTL (control) key 
BACK SPACE key 
RETURN key 

CODE FUNCTION 

CHARACTER SET GROUP 

Similar to typewriter keyooard 

Leads off an ASCI I escape sequence 
Forwards cursor to next tab position 
Used to generate ASCII control codes 
Cursor left one space 
Returns cursor to start of line 

NUMERIC AND DISPLAY CONTROL GROUP 

1 key 
j key 

- key 
_ key 

'\ key 
CLEAR DSPL Y key 
ROLL UP key 
ROLL DOWN key 
NEXT PAGE key 
PRE V PAGE key 
SET TAB key 
CLEAR TAB key 
Ten-Key Numeric Group 

RESET TERMINAL key 
TEST key 
DISPLAY FUNCTIONS key & 

indicator 
BLOCK MODE latching key 

REMOTE latching key 

CAPS LOCK latching key 
MEMORY LOCK latching key 

& indicator 
AUTO LF latching key 
EN.TER key 
BREAK key 
TRANSMIT indicator 

Manual part no. 02644-90001 

ESC A 
ESC B 
ESC C 
ESC 0 
ESC H 
ESC J 
ESC S 
ESC T 
ESC U 
ESC V 
ESC 1 
ESC 2 

Cursor Up 
Cursor Down 
Cursor R ight 
Cursor Left 
Cursor Home 
Clears memory from cu rsor position 
Scroll the display up one line 
Scroll the display down one line 
Displays the next 24 lines of memory 
Displays the previous 24 lines of memory 
Sets the tab at the current cursor column 
Clears the tab at the current cursor column 
Adding machine fo rmat keyboard 

CONTROL GROUP 

ESC E 
ESC z 
ESC Y (on) 
ESC Z (olf) 

ESC I (on) 
ESC m (olf) 

Sets the terminal to power-on state 
Self-Test' (no tape test) 
Control functions disabled and displayed 

Block Mode: data displayed but not trans
mitted until requested; otherwise. termi
nal is in Character Mode and data trans
mitted as typed . 

Remote (on-line) op'erations; otherwise. off
line operation 

Upper-case alphabetical lock 
Memory overflow protect; display lock 

line Feed with each terminal carriage return 
Enables block transfers 
Transmits BREAK signal to interrupt computer 
Data link exists 

PAGE 

18 

19 
19 
19 
19 
19 

19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
19 

21 
21 
21 

21 

22 

22 
22 

23 
23 
23 
23 

KEY OR SWITCH 

ENHANCE DISPLAY key 
(I ,c) 

START UNPROTECTED FtELD 
key (I, c ) 

END UNPROTECTED FIELD 
key (l3C) 

FORMAT MODE ON key (t. c) 
FORMAT MODE OFF key (l,c) 

INSERT LINE key 
DELETE LINE key 
INSERT CHAR key & indicator 
DELETE CHAR key 

CODE FUNCTION 

SPECIAL FUNCTIONS GROUP 

ESC & d 

ESC [ 

ESC I 

ESC W (on) 
ESC X (olf) 

ESC L 
ESC M 
ESC 0 (on) 
ESC P 

Turns on Display Enhancement 

Underline 

Inver,. 

" ... 
Blinkin'il 

@ A.BCOEFGH I JKL M NO 

Starts an Unprotected Field 

Ends an Unprotected Field 

Only unprotected fields can. be modified 

EDIT GROUP 

Blank line is inserted 
line containing cursor is deleted 
Succeeding inputs inserted at cursor 
Character at cursor deleted 

ADDITIONAL FUNCTIONS 

ENO (Ec) 
ACK (Fc) 
BEL (Gc) 
ESC) 
SO (Nc) 
SI (Oc) 
DCl (Oc) 
DC2 (Rc) 
ESC d 
RS (",c) 
US ( _ c) 
ESC & a 
ESC a 
ESC ' 
ESC b 
ESC c 
ESC I 
ESC G 
ESC F 
ESC K 
ESC & b 
ESC '" 
ESC e 
ESC I 

Enquiry from the computer 
Acknowledge - response to ENO 
Belt 
Define Alternate Character Set: @, A. B. C 
Turn on Alternate Characte r Set 
Turn off Alternate Character Set 
Block Transfer Trigger 
Block Transfer Enable from Terminal 
Block Transfer Enable from Computer 
Record Separator 
Unit Separator 
Cursor Addressing 
Cursor Sensing (Absolute ) 
Cu rsor S~nsing (Screen Relative ) 
Keyboard Enable 
Keyboard Disable 
TAB 
Cursor Return 
Cursor Home Down 
Clear Line from the Cursor 
HP diagnostics ONLY 
Terminal Status 
Fast Binary Read 
Modem Hang-up 

PAGE 

24 

25 

25 

25 

26 
26 
26 
26 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 

Printed in U.S.A. 11/75 


