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Telephone Company Rights and Responsibilities
The circuitry in your modem is designed to protect both the phone lines and your computer from damage
caused by high voltages. However, the telephone company has the legal right to stop service if the modem
should somehow cause harm to the telephone network. In this case the telephone company shall:

1. Promptly notify you of the stoppage of service.

2. Give you the opportunity to correct the situation that caused service to stop.

3. Inform you of your right to bring a complaint to the FCC concerning the service stoppage.
The telephone company may make changes in its facilities and services which may affect the operation of

your equipment. However, you shall be given adequate notice in writing to allow you to maintain
uninterrupted service.

Specifications

Transmission Mode Serial, asynchronous, full duplex.

Modulation Binary phase coherent FSK.

Baud Rate Up to 300 bits/second.

Modes Originate and answer.

Modem Compatibility - Bell 103/113.

Connectors Two miniature six-position jacks with four conductors.
One four-conductor cable with two miniature six-position
plugs. .

Dialing Automatic or manual.

Dimensions Approximately 16.5.by 12.7 by 3.2¢cm (6.6 by 5.0 by 1.3 in.).

Cable Length
Operating Temperature
Storage Temperature

2.1 meters (7 ft).
0°1t055°C(32°to 131°F).
—40° to 65° C(—40°to 150°F).

Modem Information

Manufacturer: Hewlett-Packard Company.
Model Number: HP 82950A.
*Registration Number: BEA9FA-68867-DM-R. \
*Ringer Equivalence: 1.0B.
Jack(s) Which May RJ11C and RJ11W
Be Used: RJ12C and RJ12W

RJ13C and RJ13W.,

*You need to provide these facts to the telephone company before you connect the modem to the telephone

line.
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Section 1

Getting Started

Introduction

The HP 82950A Modem provides a data communications capability, in the United States, for HP Series 80
Personal Computers. This modem connects directly to the telephone line—a system that is superior to an
acoustic coupler connection.

The Federal Communications Commission (FCC) requires specific procedures for installation and
operation of equipment that uses public communications lines. THEREFORE YOU SHOULD READ
THE INSTALLATION INSTRUCTIONS CONTAINED IN THIS MANUAL THOROUGHLY BEFORE
ATTEMPTING TO INSTALL YOUR MODEM.

Data Communications Path

Data communications (data comm) is the transmission of information from one point to another. A
computer can be connected directly to a remote terminal using special transmission lines, but this
becomes impractical for long distances. Although common telephone lines can be used, they are not made
for the digital signals that a computer generates. Hence, a modem must be used to convert the digital
signals into voice-type (or analog) signals accéptable to the phone system. The other end of the data
comm path also requires a modem to demodulate or convert the analog signals in the phone line to digital
signals acceptable to the computer or terminal. Figure 1-1 illustrates an entire data comm path with the
HP Series 80 Personal Computer depicted as a remote terminal.

Digital
Signals

Time-sharing

Analog Signals Computer

A

or

Digital \ Network
HP Signals  IEPILINN
Series 80 Modem > )
Computer Telephone Lines

Figure 1-1. Data Comm Path

It is possible to initiate a data comm session with another personal computer. Most of the time, however,
you probably will be using your computer as a remote terminal to access information or programs from a
larger computer. Your HP 82950A Modem is designed to be compatible with the majority of the time-
sharing computers available in the United States.

For the purposes of the discussion in this manual, the assumption has been made that you are familiar
with your HP Series 80 Personal Computer and that you have a basic understanding of data
communications.
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Unpacking and Inspection

Remove the items listed below from the shipping container and carefully inspect the modem, cable, tape
cartridge, and disc for signs of damage that may have occurred during shipment. You should immediately
notify your dealer and file a claim with the carriers involved if there is any such damage or any of the
items is missing.

e HP 82950A Modem.

¢ One seven-foot cable with four-prong connectors on each end.

e Magnetic tape cartridge containing modem communications software.
¢ Magnetic disc containing modem communications software.

® Modem Owner’s Mantial and accompanying warranty information.

System Requirements

In addition to your HP Series 80 Personal Computer with mass storage capability, you will need the
following to establish a data comm system:

e Input/Output ROM.
e Memory Module.
e ROM Drawer.

¢ Modular telephone line (pay or party telephone lines may not be used).

You should install the necessary devices in your HP Series 80 Personal Computer.

CAUTION
Before installing the ROM, ROM drawer, and memory module, read the installation instructions
provided with each device. Failure to properly install any of these devices could cause damage to the
computer and/or to the devices.

A peripheral printer is optional, since data ordinarily directed to the printer can instead be routed to the
CRT. However, a printer that prints 80 characters per line is very useful if the host computer is sending
lines that are longer than the width of your computer CRT.

Select Code

The select code is used in programming to designate each module that is plugged into the computer. When
you begin using the modem in the system, you may use the select code in some commands and statements
to specify which module you wish to access.

The select code on the HP 82950A Modem is preset to 10 at the factory. If you connect other interface
modules to the computer, ensure that the select codes are not the same. Also, if you are using a serial
interface in addition to the modem, the modem select code must be lower than that of the serial interface
for the modem communications software to operate. Since the serial interface select code is also preset to
10 at the factory, you must change the modem’s code in this case.

If the select code must be changed, refer to appendix C for instructions.
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Modem Installation

This modem is registered with the FCC for direct connection to a telephone line. However, only certain
phone jacks will accept the plug from the modem. A modular telephone jack such as the wall jack shown
in figure 1-2 is required. ‘

Figure 1-2. Modular Telephone Jack

If you have a telephone jack with four round holes, you will need an adapter plug that converts your jack
from four-prong to modular. If you do not have the proper type of telephone jack, your telephone company
can install one for you. Your modem is designed to be used with a standard single-party telephone line;
multiple lines and lines with special features may cause the modem to operate improperly. If you are
unsure about the suitability of your telephone line, contact your telephone company.

Before you connect the modem to the telephone line, you are required by law to notify your telephone
company. You should tell them of your intention to connect an FCC-registered device to your telephone
line. They will need to know the telephone number, FCC registration number, and the ringer equivalence
number. The latter two numbers are imprintéd on your HP 82950A Modem. Refer to the inside cover of
this manual for other pertinent information.

You are also required to notify the telephone company if you ever permanently disconnect the modem.

If you want to plug your modem into a jack that is currently connected to a telephone set, you must first
unplug the telephone. Your HP 82950A Modem has a jack to permit you to connect your telephone to the
data comm system if you choose to do so.

To connect the modem to the telephone line, plug one end of the cable into the modular jack. Then plug the
other end into either one of the two jacks in the modem. To reconnect your telephone set to the system,
simply plug it into the remaining jack in the modem.
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Figure 1-3. Modem Connections

The plugs on your modem cable and telephone set can only be inserted into the jacks in one way. The
small plastic tab will snap in when the plug is properly connected. When you pull gently on the cord, it
should not unplug until you press on the plastic tab.

If you have a problem with your telephone line, you must disconnect the modem from the line to ensure
that it is not the cause of the problem. If the problem then ceases, refer to section 6; if the problem persists,
notify your telephone company.

CAUTION
Always turn the computer power off before installing or removing the modem. Failure to observe this
procedure may result in damage to the HP Series 80 Personal Computer, the modem, or both.

With the computer POWER switch set to OFF, insert the interface end of the modem into any of the four
I/0 ports in the back of the computer as in figure 1-4. Make sure the modem is firmly seated in the port.
Notice that the modem is thicker at the protruding end. It is possible to install the HP 82936 A ROM
Drawer in an I/0 port directly above the port to be occupied by the modem. Other HP interfaces may not
fit in that position, but all difficulty can be avoided by installing the modem in the top port (Number 1).

Figure 1-4. Modem Installation Photo
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Loading the Programs

The modem communications software consists of one BASIC program (“MODCOM?”) and two binary
programs (“IPBIN” and “GETSAV”’). MODCOM and IPBIN are used by your HP Series 80 Personal
Computer to emulate a terminal. GETSAV is used to convert program files to data files suitable for data
transmission and is discussed in section 4.

To program your computer to operate as a data communications terminal, make sure the required devices
mentioned earlier in this section are properly installed in your computer. Then switch the computer to ON
and insert either the tape or disc you received with your modem. Type: L. L " MODCM"Y and press
(ENDLINE). If you have a disc drive connected, you may need to add the mass storage unit specifier, or
msus.

If you have not inserted a memory module in your computer, a memory overflow error will be displayed.
In this case, switch off the computer and insert a memory module. Then switch on the computer and
reload the MODCOM program.

Pressing causes the program to load the binary program “IPBIN”, At this time, the program checks
to ensure that the HP 82950A Modem and an I/0 ROM are present. If either of these items is missing, the
appropriate error message will be displayed. You should then switch the computer off and install the
required device(s).

Note: If you have installed the HP 82939A Serial Interface, but do not have a modem installed, the
MODCOM program will not give the error message: M i1, Nevertheless, the program will
operate improperly without the HP 82950A Modem.

If your system is properly set up, the termin.al (computer) will display the CONNECT set of special
function key labels. An HP-85, for example, will display:

Wofor e

i x::lkr.::: o E

LTS

T

Dialing Example

The modem communications software makes operating the modem easy. To become familiar with your
data comm system, try dialing a telephone number. First, press the ! I 1. special function key (K2). The
CRT will then display Flicire  rombye i1
(perhaps your home). If a pause is required after a digit, enter an “@” for each two-second pause. Then
press and observe each digit on the CRT as it is dialed. (You should have a telephone set
connected to the modem with the handset on the hook.)

2'? Enter the telephone number of someone you know
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When baiting for oornrnestionisdisplayed, lift the handset, press MM LIF (to turn off the
modem) and listen for the ringing signal. If someone answers, use the telephone set normally. If the line is
busy or no one answers, hang up the telephone set. Later you can press £ [1 1 Fil., and the same phone

number will be dialed again.

Now press & rfit i rial; the TERMINAL set of special function keys will be displayed. The HP-83/85
key labels are: , v

tTermirial

These keys enable you to store phone numbers and terminal configurations on your mass storage
medium. To store the number you have entered in the computer, press L[} and see the prompt:

Enter a name that corresponds to the number you just dialed (for example, H{1[E) and press (END LINE).
Your tape or disc drive should operate for a short period of time. Then you should see:

Type ‘" and press (END LINE). The CRT will display: [t 1" "1t plicoris | and the number you dialed.
After Mg w phone? is displayed, press (ENDLINE), indicating that you accept the current number.
Continue to press after each prompt until # # ] is shown on the CRT. (These prompts refer

to transmission characteristics that are discussed in later sections.) The phone number is now saved as
an entry in a file named FHUIHE # on mass storage.

To dial the number at a later time you simply return to the CONNECT set of special function keys by
pressing @ rmiral and worrEct. Then press [IIFL. When Fhiore wiambier . rame?
appears, enter the name of the entry you created and press . After the number has been dialed,
use the same procedure you used the first time you dialed the number.

This example illustrates one of the many capabilities of your HP 82950A Modem. Others are discussed in
the following sections.



Section 2

Establishing a Data Communications Link -

Introduction

When it is functioning as an intelligent terminal, your HP Series 80 Personal Computer is capable of
transmitting information to and receiving information from a host computer or another personal

computer. As a terminal, it can interact with a time-sharing system, pass data to the host for analysis, or
receive stored data from the host for processing by your personal computer. Additionally, your data comm
system can be used in both the originate and answer modes, and can automatically dial or answer to
establish data communications links.

This section explains the various ways you can use your modem to establish a data comm link with
another computer. First, you will learn how to perform each connecting operation manually. Then, you
will be shown how to automate both the dialing and the log-on procedures.

The HP 82950A Modem is compatible with Bell 103/113 modems, which operate at 300 baud.

The transmission options in the modem communications software allow you to achieve compatibility
with most host computers. However, before you attempt to use your computer as a data terminal, you
should obtain the transmission characteristics for your intended time-sharing system computer(s). For
successful data communications, the following characteristics must be the same for both systems.

o Parity.
o Number of bits (7 or 8).

¢ End-of-line sequence (carriage return or carriage return/line feed).

It is possible to alter some of the transmission characteristics to match other modems using the FRAME
set of keys discussed later in this manual. However, the baud rate must be 300 for the MODCOM program
to operate correctly.

If you are logging on to a host that requires a specific log-on sequence, you will need to obtain those
procedures prior to logging on.

Note: When you are entering information in the program or sending queries or control characters to
the other computer, the key must be pressed for the computer to properly receive this
information. When you answer any prompts caused by pressing the special function keys, you must
press after each line you type.

Special Function Keys

The MODCOM program defines the special function keys to enable you to quickly select the command or
function that you need. You may have noticed in the dialing example in section 1 that you rapidly
changed from one set of keys to another. Appendix A contains a summary of the special function keys;
you may need to refer to it occasionally. As you read this manual, you will learn more about each key.

11
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Note: When the MODCOM program is running, you should not repeatedly press (or play with) any key.
Doing so may cause the program to malfunction.

The five sets of special function keys are related according to the following figure.

CONNECT

i

DIRECTORY | «<— | TERMINAL |(<*——>» FRAME

;

TRANSFER

Figure 2-1. Special Function Key Relationship

3 UMM Y and press (RUN), the program displays the CONNECT set of keys. After
a connection has been made with another modem, the TERMINAL set of keys is shown.

When you l..1

HP-83/85 key labels

All other sets of special function keys can only be accessed from the TERMINAL set. To access any set of
keys, press the lowercase label for that set. For example, to switch from the TERMINAL keys to the
CONNECT keys, press it 1, Note that the name of the key set (CONNECT) is displayed on the
line above the key labels:

HP-83/85 key labels

Origination

For data communications to occur, the modem on one end of the phone line must be in the originate
mode while the modem on the other end of the line is set in the answer mode. This means that the
originating modem transmits at one frequency, while the answering modem transmits at a different
frequency (or pitch). Normally, when logging on to commercial data bases, your modem will operate in
the originate mode. Also, whenever you use the automatic dialing capabilities of the program, the modem
is in the originate mode.

Manual Dialing and Log On

Although you will probably use the automatic dialing capabilities in the modem most of the time, manual
dialing is sometimes necessary. Before you can program the computer to log on to a time-sharing system,
you must understand each step in the dialing and log-on procedures. The sample procedure given here
shows how to dial and log on to Dow Jones News Retrieval Service.
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modem off. After [1ricdim o f § is displayed, you can lift the handset and dial the network number. In
this example, you would dial 1 (503) 295-3000. When you hear the ringing signal, press the key labeled

1K 113 and then replace the telephone on the hook or cradle.

You should see: M i tireg oo oot lor on the CRT. When the answering modem sends a
carrier, your modem will respond with a lower-pitched carrier and display: Eoririe st i
sk 1 g kel If you leave the handset off the hook during this time, you can hear these two carrier

tones.

When you have established a connection, the data communications link has been formed. Now you can
follow the log-on procedures that are required by the computer system you are connected to. In this

example, press (END LINE) twice and see:

TELEMET 583 183 (example)
TEF AT HFL =

Now press once more. The CRT should display:

This is a prompt for the host address. In this example you type: [ ' (you must enter a space after
the “C”) and press (END LINE). When prompted for the service, type: [1.i/MH % (for Dow Jones) and press
(END LINE). You will then be asked for your password. You must have an account to receive a password on
this network. Contact the service you want to buy for account information.

After you type your individual password, you will be logged on to the Dow Jones News Retrieval Service.
To log off, you may follow the host’s log-off procedure, or press i1 LI in the CONNECT set of special
function keys.

Note: If the special function key labels are overwritten, you can press ((k5q ) to return them to the
CRT.

The above procedure illustrates the establishment of a modem connection and a representative log-on
procedure. Other data bases and time-sharing systems may have somewhat different log-on
requirements, but the general procedure is similar.

Automatic Dialing and Log On

In the first section you used the modem’s automatic dialing feature to dial a number. Now that you know
what is required manually to establish a data comm link and to log on, you can program your HP Series
80 Personal Computer to dial the number of your chosen host computer and automatically log on. We will
use the same example (Dow Jones) for this discussion.

First, press ( KBy )if the special function keys are not displayed. Then press i mivial if the
TERMINAL set of keys is not displayed. Now press :{ i 112 1 to obtain the DIRECTORY keys below.

HP-83/85 key labels
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In section 1 we used the Fli[i key to create an entry containing a phone number for automatically dialing
,a voice call. This same key is used to create files containing log-on sequences. At this time press the
2 T key label; it is not the key used for
listing the program currently in memory. You should then see: I 3 | and the name of the entry you
stored in section 1. This key can be used to obtain a listing of the names of all entries stored in the file
named F HUHE # on the tape or disc.

1 7T special function key. This key is directly under the L. |

Now press [} and see: [t ri@me™”. The name can be up to 14 characters long. (If you press
END LINE) without typing any characters, the program will exit the F[I[l mode and display the

DIRECTORY keys). Type [.! (for Dow Jones) and press .

The display will then list any current phone number in computer memory and display: Heu p Frenpes ™,
The phone number can be up to 32 characters long, but only digits and @’s are significant. When
automatically dialing, each “@” causes a two-second delay, digits are dialed, and all other characters are
ignored. Delays are not normally needed, but they should be used if your phone system requires a pause. If
you are using a tie line, you may need a pause to obtain a second dial tone. If you press without
entering any number, the current phone number is used.

Enter the telephone number of the network that you have received with your account password (for

example, 1 £1E) and press (END LINE).

Now you should see:

Currert loego
B E

TR for more

You can now enter the log-on sequence required by the time-sharing network you have selected. The
log-on sequence can be composed of up to 96 characters. The log-on sequence can contain any or all of

these five elements:
Element Meaning Remarks
F End-of-line characters. Each time an [ occurs, these characters (CR or CR/LF)
are sent.
I Wait. Wait the number of seconds specified by the following digit.
. (W6 causes -a six-second wait, WO a ten-second wait).
= Pause. Pauses the log-on sequence until is pressed.
. string Literal string. Characters between parentheses are sent. An end-of-line
sequence is sent after the last character in the string.
Space Ignored. Spaces outside parentheses are ignored.

To log on to Dow Jones News Retrieval, we pressed (END LINE) twice; then we waited one second and
pressed (END LINE) again. Using the elements defined above, this is represented by:

EEMIE

After a short wait, the i appeared on the CRT, and we typed [ & =. This is a literal string and is

represented as ' [ . The short waiting period preceding this string can be entered as .
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So far, our log-on sequence looks like this:

W Bl

An end-of-line sequence is automatically sent after the last character in the parentheses.

Note: Due to the time variation between prompts on host computers, a waiting period may be long
enough sometimes, but too short at other times. If you encounter this problem, increase the wait or
insert a ' to pause the log-on sequence.

The next prompt requires a few seconds to appear; we estimate that a waiting period of 9 seconds is
sufficient. Then [1.!I4% should be entered.

Now the sequence is:

EEWLENZ D

After waiting a few more seconds, the prompt for the password will appear. We choose to wait 10 seconds
here, so we add !} to the sequence. Then the password must be entered as a literal string in parentheses.

Our complete log-on sequence is:

EEWLEME

b 2 WS LI D W password

After you have typed the log-on sequence, place the cursor under any character in the sequence and press

END LINE). You should now see:

L et oy

The echo and the subsequent prompts for flip, bits, parity, error check, and EOL will be discussed later.
Echo should be off for this example, so press and see the prompt for f | i j*. As you continue to
press (END LINE), each of these parameters assumes the value set and indicated in the FRAME set of
special function keys. These keys are described later in this manual. For our example, the default values
are correct.

After all prompts have been answered with the key, the word 4 & il will be displayed on the
CRT. The phone number and log-on sequence for the Dow Jones example have now been stored in an

entry named .} in the file named F MM E $,

To use this file, press [1 I Fil.. When Fliore mumke r.oriame? appears, type: [, and then press
(ENDLINE). If all goes well, you should be logged on to the Dow Jones data base. If the line is busy, or
connection is not established for some other reason, the modem will hang up after 30 seconds. To dial

again, press FEITFL. RE[ITFL. uses the phone number and log-on procedure already stored in
computer memory by pressing either the [11FL. or L.IIF[! special function key. The L.I1FI] key is

discussed in section 3.

To halt an automatic log-on operation while it is in progress, press (SCRATCH).
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Answer Mode

The HP 82950A Modem gives HP Series 80 Personal Computers the capability to communicate with each
other over the phone line. In this case, one computer must be operating in the originate mode, the other in
the answer mode. The answering modem sends data at a higher pitch than the originating modem. The
answer mode can be entered manually or automatically.

Note: Refer to the last part of section 3 for additional information that is needed to communicate
between HP Series 80 Personal Computers.

Manual Answering

It is possible to establish a data comm link during a voice call. If two computer owners agree during a call
to switch on their modems (one answering, one originating), the link can be formed. If you desire to
operate in the answer mode, simply press the %

¢ key after you have dialed a phone number or are
talking to someone on the phone line. You will hear a high-pitched tone in the handset. You should then
hang up the telephone handset.

Your modem then attempts to establish a handshake with the originating modem. Upon successful
completion of the handshake, the CRT displays: Lommection #stabliszhed, and the
TERMINAL set of special function keys is shown. If no handshake occurs within 17 seconds, the CRT

displays: T ime-out ., Mo mi#clé . and the modem hangs up.
Automatic Answering
Pressing FiLITI~FIM%  causes the program to wait for a call. Once a ring is detected, the program

answers the phone and attempts to establish a handshake with an originate-mode modem on the other
end of the line. Upon successful completion of the handshake, the computer beeps and displays:
G tion es1tab ] i ke and the TERMINAL set of keys.

If the handshake fails or a false ring is detected, a corresponding message is displayed, and the program
goes back to waiting.

In this section you have learned how to establish a data communications link manually and
automatically in both the answer mode and the originate mode.

Section 3 describes how to modify the operation of your computer by using the TERMINAL, FRAME, and
DIRECTORY sets of special function keys.



Section 3

Operating as a Terminal

After you have established a data comm link, there are certain operations which your computer needs to
enhance its capabilities as a terminal.

This section contains information about sending control characters, configuring the terminal to match

other data comm systems, and using the directory file to store phone numbers and terminal
configurations.

The Keyboard

The MODCOM program redefines the following keys on your keyboard to provide the terminal functions
listed: ’

A
(]
<

Function

Sends an ASCIl back-space character.

Sends an ASCII form-feed character.

END LINE Sends the end-of-line sequence defined in the program (CR or CR/LF).
Sends an ASCII DC3 (XOFF) handshake character.

Sends an ASCII DC1 (XON) handshake character.

Stops the program.

Sends a blank line to the printer.

2|(o][lm|lo)k
milo|[> =R
111 P4 | (=t g
M52 >

Continues a paused log-on sequence.
SCRATCH Halts a log-on sequence.

Note: Refer to appendix D for more information about ASCIl (American Standard Code for
Information Interchange). ‘

The special function keys, the cursor control keys, the character keys, and (ROLLA) and (ROLLY ) retain
their normal functions. Most of the other keys are disabled while the program is running.

Terminal Keys
The TERMINAL set of special function keys, which appears on an HP-83/85 this way':

=R T ¢

contains several useful functions for operating your computer as a terminal.

EnCHPE
This key transmits the ESC character from your terminal to the host computer. The character is used in
conjunction with other characters to send escape (instructional) sequences.

17
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Press this key to transmit a BREAK to the system on the other end of the telephone line. You can cause
some computers to stop transmission with this function.

Printer

printer. When the printer is on, all incoming characters are printed.

If the printef is off, pressing this key shows the current printer select code and gives you a chance to type
in a new select code. If you press without entering a value, the old select code is used. If the

printer is on, pressing the key labeled ' F: 4T : (1M switches the printer off.

You should not switch the printer on while data is being transmitted. Additionally, you should not use
FRIMT Fl.L. while using the MODCOM program.

Note: The printer specified by this function is not necessarily the same as the printer specified by the
FRIMTER 1% statement. .

Frame Keys

If you press f r i in the TERMINAL set of keys, you will see these keys displayed:

BT

terminal E

HP-83/85 key labels

These keys are used to alter the transmission characteristics of your modem. If you have already logged
on to a data base and have successfully obtained the information you needed, you probably won’t need to
use these keys. The power-on (default) values for the transmission characteristics are correct for most
300-baud systems. However, if you are not happy with the performance of your data comm system thus
far, these keys may help.

When logging on to a new computer system, you should obtain the transmission characteristics used by
that system. Specifically, you need the character length (7 or 8 bits), the parity, the end-of-line sequence,
and whether the system requires uppercase or lowercase characters. Then you can configure your
computer to match those requirements using the frame keys.

Whenever any of the following parameters are changed, the name of the entry in memory (if any) changes
to NONE.

Echo

In full-duplex operation, which is the way your modem operates, a host computer can echo back
characters that are sent to it as it receives them. Figure 3-1 illustrates this concept.

HOST HP SERIES 80
COMPUTER COMPUTER

Figure 3-1. Host Echoes Characters
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If the computer on the other end of the phone line echoes characters, you should not switch the echo on in
the MODCOM program. If you do, you will see each character you type displayed twice on the CRT.
However, if the other computer does not echo characters, you will not see the characters you type
displayed on the CRT unless you press the ELHI: [IF key. The echo function in the MODCOM
HE D,

program will then be switched on and the key label will show: E

When you are communicating with another personal computer, the echo should be on. Larger computer
systems usually echo, so your echo should be off when communicating with them.

Initially, the echo function is off when the program is loaded and run.

Normal Typewriting Mode

If the computer you are connected to requires small (lowercase) letters, you should press the FL. T F ! TiFF F
key. The key label will change to L. I : {1 to reflect the current state of the function.

The L. I F function (similar to the function described in your HP Series 80 Personal Computer owner’s

manual) is more useful than the key because it permits you to send proper control characters while
retaining lowercase characters at the keyboard.

Pressing FL.IF i (1l switches the function off; the key label then becomes 1. I F* : {Ii* ¥, which is the
state at power-on.

End-of-Line Sequence

The key labeled i:F: specifies the characters that are sent each time you press (END LINE). Most computer
systems recognize either a CR (carriage return) or CR/LF (carriage return/line feed) as the end-of-line
sequence. Before you log on to a system, you should determine which sequence is required. The other
computer may not let you log on if you have selected the wrong end-of-line sequence.

When the program is loaded, the key is labeled i F:, indicating that the computer sends a carriage return
as its end-of-line sequence. Each time the key is pressed, the program switches between CR (which is the
power-on state) and CR/LF, and displays the current state as the key label.

When you are communicating with a computer that doesﬁ’t echo, such as another personal computer, this
function should be set to I L.FF. Otherwise, your cursor will not move down the screen properly.

Character Bits
The key labeled E: [ T% : ¥ or B I T% 1 & gelects the number of bits in each character sent on the phone
line. The default value for character bits is 7, corresponding to the ASCII standard. A value of 8 can also

be selected using this key. Pressing this key switches the value between 7 and 8 and displays the current
value as part of the key label.

If you have not matched the number of bits with the computer on the other end of the phone line, the CRT
will display meaningless characters.

Parity

Parity allows the receiver to check incoming characters for possible transmission errors. The parity bit is
appended to the sequence of character bits, and is set to 0 or 1 by the transmitter according to the parity
type chosen and the character.
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The MODCOM program allows you to select parity values of odd, even, always 1, always 0, or none. The
power-on value is odd. When odd parity is used, the transmitter will set the parity bit to 1 or 0 such that an
odd number of 1’s are sent for each character. If even parity is selected, an even number of 1’s are
transmitted. When the parity is set to always 1 or always 0, the parity bit equals 1 or 0 respectively,
regardless of the character. The parity check is used to flag transmission errors. If error checking is on,
the HP-83/85 displays an underlined character for each error detected by the parity check. . .

The systems on both ends of the phone line should use the same parity. If parity is mismatched and error
checking is on, you will see many flagged (underlined) characters.

Note: The MODCOM program interprets a parity setting of NONE as no parity bit in the character.

Error Checking

The key labeled EFF i [FF or EFRF : (1 is used to switch the error checking on and off. When on, any
errors detected by the parity check will be shown on the HP-83/85 CRT or printer as underlined
characters.

On most systems you can use this feature to ensure that you have the proper parity. If you switch to
E R (1M and receive a large number of underlined characters from the other computer, try changing the
parity until the problem is eliminated.

Normally it is beneficial to have the error check on, as it causes errors to be noted. In some systems, where
there is an intermediate network computer involved, the parity may be different during logging on and

afterward. In this case, set EFF : [IFF, However, if EFRFE ! {1 causes no difficulties, then it is best to
operate in that state.
To return to the terminal set of keys press the 1 & "1 i 15 1 key.

The Directory

After you have adjusted the frame parameters as needed, you can easily store the terminal configuration
by using the directory functions in the MODCOM program. In section 1 you stored a phone number in the
directory using these keys:

HP-83/85 key labels

To return to these directory keys, press the i i I & t key in the terminal set of keys.
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Adding an Entry to the Directory File

The FIlIL key creates an additional entry in the directory file on the mass storage media (tape or disc).
When you press M1, you will see the prompt: et 1sms ™ displayed on the CRT. You should enter
the name of the configuration entry to be placed in the directory file and press (END LINE). The name can
be up to 14 characters long. The first character should be neither a digit nor an “@”, or the name will be
interpreted as a telephone number during automatic dialing. Pressing without entering any

v

After you enter a name, any phone number currently in memory will be displayed, followed by:
Mew ploone?, If you want to use the phone number already in memory, press (END LINE). For delays
between digits, use a “@” for each two-second delay desired.

Example:

After you have entered the phone number, the CRT will display: Lur st loson: and either
HUIME or a sequence that has been stored in computer memory. The next line of the CRT shows:

Maw logorn O for nored?,

Log-on sequences were discussed in section 2. Pressing (END LINE) without entering anything stores
whatever is in memory as the log-on sequence. To store a new log-on sequence, type it and press

(ENDLINE).

The CRT will then display a series of messages and prompts. Each message indicates the status of one of
the frame parameters discussed earlier in this section and prompts you for any change. If you press
END LINE ) after each prompt without entering a change, you will store the current setting in the directory.

After the prompts for echo, flip, data bits, parity, error check, and EOL (end-of-line) sequence have been
answered or passed, the CRT will display: & #'we i, indicating that your entry has been added to the
directory. '

Updating an Entry in the Directory

After you have added an entry to the directory using the FLi! key, you may want to make some changes
and again store the entry in the directory. The & TLIE key permits updating of entries already in the
directory.

When you press the & TFE key, the CRT displays: MHame  tio s tora?, Enter the name of the entry
you wish to update and press (END LINE). The program then begins with the phone number and goes
through the same set of prompts and messages as the F[I[l key described above.

Suppose that we want to update our Dow Jones entry created in section 2. We want to have errors flagged,
and we wish to insert a pause in the log-on sequence. To update our example from section 2, we can do the
following:

1. Press [11#l., and respond to Flimris  rivimbie ro-roame T with [t and .
2. Press HFHGLIF while the program is dialing.

3. Press L TIIRE and see: Mame: o miore?

4. Type I.) and press (END LINE).
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5. The phone number is correct, so we press in response to the prompt: M p ko,

6. Next, the CRT will display:

CLr Fer
EEM]

f:i 1y}

AW password

Since we want a pause jixst before the password is sent, we use the display/system control keys to
delete 4! and insert I, Then press with the cursor under any character in the sequence.
The CRT should display:

WS LR

[F

' ¢ password

7. Press (END LINE) since we do not want to change echo.
8. ‘Continue to press until the CRT displays:

Durrent error

Meaw @rror che

9. Type: 1 and press (END LINE).

The Dow Jones entry in the directory is now stored with the desired changes.

Note: Changing a parameter or log-on sequence during an FII or & TIIRE operation does not
affect the configuration that is currently in computer memory.

Deleting an Entry From the Directory

To delete an entry previously stored in the directory with the FI[I[! or % TR E key, press the [1EL.ETE
key. When the prompt: Hame 1o ofsl&te? appears, enter the name of the entry to be deleted and
press (END LINE). The program then removes that configuration entry from the directory file.

Listing the Directory
Pressing |. I T produces a listing on the CRT of the names of the entries in the directory file.

Changing a Name

To change the name of a configuration entry, press FEMFi1E, The CRT will display the prompt:
Mame to ohangs?, Enter the name of the entry you wish to change and press (END LINE). Then the
computer will search for that name. If the entry does not exist, the CRT will display:
Mams rmot oo, Then Mame to charnge? will be displayed again.

After an existing name has been entered, the program will display:' Mew  rrane Y Enter the name you
wish to change the entry to and press (ENDLINE). The CRT will then display: Muams oharged,
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indicating that the entry is now stored under the new name. Or, if you have selected a new name that
already exists, I zimms o

will be displayed. You will then be prompted for

i T ohis

Accessing an Entry

The configuration entries in the directory file can be accessed using the [} | 1. key discussed in section 2.
In this case the configuration is loaded into computer memory and the dialing and log-on operations are

performed.

i key for editing a configuration entry. We could have used the |..[1[1 key instead of the
[11 Fl.. key when we updated the Dow Jones entry earlier in this section.

Pressing the & TH T LI key prints (or displays) a listing of the configuration in memory such as the one
below:

Phod oo st s
RET O

Fby P

R Tl

This listing was obtained immediately after the MODCOM program was loaded and run.

The status can be noted, changes can be made using the frame keys, and the configuration can be stored
in the directory using the F1[1 or & T {1 E key.

Communications Between HP Series 80 Personal Computers

If you desire to commﬁnicate with another HP Series 80 Personal Computer that also uses the HP 82950A
Modem, you should set two parameters in the MODCOM program. Access the frame set of special
function keys by pressing f 1 i in the terminal set of keys. Then change the end-of-line sequence from
a carriage return (CR) to carriage return/line feed (CR/LF) by pressing the key labeled I":F:. The key label
should then change to [:.-l.F, If you don’t do this, your cursor will not move down the screen as each
line of characters is received. If you want to see the characters displayed on the CRT as you type them,

- (ML) (i, The bits and parity settings should be the same for both

computers.

If the other computer uses something other than the HP 82950A Modem, you may need to experiment with
the end-of-line sequence at both ends of the line to achieve correct operation.

This section concludes the discussion of the most commonly used terminal operations in the MODCOM
program. The remaining operations enable you to send and receive data files and to store them on tape or
disc. If you have need of these capabilities, read on.
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Mass Storage Operations

Introduction

The MODCOM program provides five special function keys for transferring ASCII data files between
local mass storage (tape or disc) and the computer at the other end of the phone line. The key labels, which
are accessed by pressing the 1 1t # § & I key in the TERMINAL set of keys, are shown below:

L1 [ o co— :

SHOWMF TLE
tarminal

HP 83/85 key labels

Proper use of the mass storage capabilities will permit you to minimize expensive connect-time when you
are transferring files to or from the host computer.

The mass storage operations allow you to transfer only ASCII-data files. Program files, assembly
language source files, and files of numerical data cannot be uploaded and downloaded without first being
converted to character strings. Two commands for performing program or source file conversions are
discussed later in this section. You can use the ''FIL.# function to convert numerical data to character
strings.

During upload and download operations, transferred files are routed through the computer’s input/output
buffer. The transfer operation automatically uses DC1/DC3(XON/XOFF) handshaking to prevent loss of
data from buffer overruns.

Downloading

The [101HL. DAL key is used to transfer ASCII characters from a remote file to your local mass storage
medium. The downloading concept is illustrated in the figure below.

HP SERIES 80 FROM HOST

MASS STORAGE

(

Figure 4-1. Downloading

The transfer file in the figure is a data file that has been created. You can either create the file before
running the MODCOM program using the CFEEMT

another computer.

25



26 Section 4: Mass Storage Operations
previously created data file or your chosen name for the new file.

If you are not sure what files are stored on your tape or disc, you can press i:FI T to obtain a listing on the
CRT of all existing files on the default mass storage device. This key has the same function as the "F T
command described in your computer owner’s manual.

If the file already exists, the program will display:

.+" e dowm load data

-F ile Yo

If you respond with I, the program will prompt for a file name again.

If you respond with ', the program will request a file size in physical (256-byte) records. At this point, you
need to have an idea of the size file needed. Each character requires one byte and an additional three
bytes are required for each string identifier. In general, you should allow ten percent additional space for
string identifiers above the space allotted for characters. Alternatively, you may estimate the time
required to transmit the file from the remote computer to your terminal. Approximately 30 characters are
transmitted every second. A file that takes one minute to transmit over a phone line, for instance, will
require eight, 256-byte records, (allowing ten percent additional space).

When you have entered the file size, the program will automatically create the file and then display:

chevrr L evael cddats

When the MODCOM program is awaiting data, you should send the query or command to the other
computer to start sending the data you desire (for example, stock information or news). If you are
communicating with another personal computer, that computer should begin uploading the data.

When the file transfer is complete, you should press E[] " to clear out the buffer and store the
remaining information on the disc or tape You will see the Drive On light on the device for a short period.
The CRT willdisplay: File transfer complsts,

Note: If the program finds no line feed characters embedded in the first 200 characters of each line of
the data file, it disregards all characters after the first 200. Any null lines are altered to lines containing
one blank.

You should be aware that under some circumstances it is possible for data loss to occur. If the remote
computer does not handshake, you will probably lose data if the file is larger than the buffer size. Also, if
you press EH[

F: prematurely or your transfer file is too small, you will almost surely lose some
data during a downloading operation.
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Inspecting a Data File

To ensure that the data file has been properly received, you can press the MU F I L E key. The prompt:
File rame? should be answered with the name of the file (transfer file) into which you downloaded
data.

The CRT will then display the contents of the data file. When the file has been displayed, you will hear a
tone and see a message indicating that the end of the file (or a null line) has been encountered.

If you need a printed copy of the file, switch the printer on first, and then use the ZiHUF T LE key.

EMHOWFTL.E can also be used to inspect a file prior to uploading it to another computer system.
Uploading is discussed next.

Uploading
The LI L.TIFL key is used to transfer the contents of a local ASCII data file to a remote computer. The
uploading concept is illustrated in the following system diagram.

N\

TO HOST

MASS STORAGE

TRANSFER
FILE

Figure 4-2. Uploading

During uploading, data is transferred one line at a time. The transfer is terminated automatically when
either a null string or the end of the file is encountered.

To upload a data file, establish a data comm link, logging on if necessary. Prepare the other computer to
prompt for data. For example, the editor of the remote computer might be used to accept input in the same
manner that it would accept input directly typed from a terminal. Whatever the method used, the prompt
must be the same for each line read.

Then press the LIF|.IIFi[l key. After the prompt: I i | & ri@me" appears, type the name of the data file
you wish to upload. The program then finds the file, opens it, and displays the question:
Doss wour host prompt: Y.oMY. At this point you must decide either to upload only when a

prompt is given by the other system or upload each string with a specified delay between strings sent.

If you type ' and press , the uploading operation will start. The upload function requires that
the host use the same prompt for each line read, and each reading needs to accept an amount of data
corresponding to one string from the transfer file. The prompt character is determined automatically;
your computer expects the remote computer to use the last two characters it sends before uploading starts
as the prompt characters.

If you type [ and press (END LINE), the CRT will display:

b e e

Cimd 1l dse



28 Section 4: Mass Storage Operations

You should enter the number of milliseconds that the host needs your system to wait between each line
sent. Typical values range from 0 to 1200. If the waiting time is too short, data will be lost. (Some
experimentation may be necessary to determine the optimum time for a specific host computer.) If you
select the delay mode, your computer does not expect any prompt characters from the other computer.

In a transfer between two HP Series 80 systems with HP 82950A Modems, no delay is necessary. Most
modern computer systems will not require a delay period even if no handshaking isused. < -

: and the transmitted data as if it

During uploading, the CRT will display LI Loacd e progrs
had been typed on the keyboard.

rommp lete,

When the transfer file has been successfully sent, the CRT displays F i 1& 1

Note: Any string in the file that contains more than 200 characters will generate a warning message,
and that string will be ignored by the program. Uploading ceases when a null string or the end of the
file is encountered.

Terminating a Data Transfer
You may terminate uploading, downloading, and showfile operations at any time by pressing the

EMD wFEF key.

Transferring Program Files
As mentioned in the introduction to this section, the MODCOM program allows you to upload and
download ASCII data files only. You cannot use the programs to transfer program files, since program
files cannot be read by BASIC programs.

The modem communications software includes a binary program named GETSAV that allows you to
save and retrieve assembly language source and BASIC programs as ASCII character strings. The
program is loaded into the HP Series 80 Personal Computer by executing:

LOFDETH "GETSAVY . If you are using the HP-85 tape unit or

DRIVE 0 of the disc drive.

FWE msus If you are using any DRIVE other
than DRIVE 0 of the disc drive.

LOADETH "

Note: The GETSAV binary cannot be loaded into the computer while the MODCOM program is
paused, since there already is a binary (IPBIN) present in memory. In this case either SCRATCH the
program in memory, or switch the power off and then on again.

The binary program provides two statements, % H4E and GE T, for handling BASIC prbgrams as data
files. These statements cannot be used to handle any BASIC program that has an associated binary

program.
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SEUE " file name "
il i R SO

file specifier " [ . beginning line number [ . ending line number]]

where the quantities in brackets are optional.

When =FYE is executed, the BASIC program in computer memory is saved in a data file in the form of
character strings, one string per program line. When no optional parameters are specified, the entire
program is saved. If a beginning line number is included, program lines from that number to the end are
saved. If beginning and ending line numbers are specified, that portion of the program is saved.

Programs stored in the form of data strings are retrieved using the (+E T statement, which has the form:

GET "file name "
"file specifier "

:ET can be used to retrieve any data file composed of program lines stored as character strings. The
strings must consist of valid BASIC statements preceded by line numbers, stored one line per string.
Although [:E T is designed to retrieve data files created by the %iFH\'E statement, data files originating in
other ways (for instance, downloaded from a host text file) can be retrieved. When a [ T statement is
executed, the HP Series 80 Personal Computer accesses the specified data file, expecting to find a
succession of valid program lines in string form. The stored program lines are read into computer memory
as program lines without scratching program lines already there. If a retrieved program line has the same
line number as a line already in computer memory, the retrieved program line overwrites the original line.
When [+ T encounters a string it cannot properly interpret as a program line, the line is interpreted as a
remark line, if possible. ‘

BASIC Program Conversions
To %FHWE a BASIC program as a data file, follow these‘steps:

1. Load the BASIC program into the computer.
2. LOWDETH “GE

AE command.

The BASIC program still remains in memory, and a data file now exists that holds the text equivalent of
the program.

To [:ET a BASIC program:
1. Either scratch any old program or load in the BASIC program you wish to merge with the SAVEd
program,
2. LUOADETH "GETSF
3. Execute the :E T command.

The old program in memory (if any) together with the new lines read from the data file now reside in
memory.
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Assembly Language Source Code Conversions

To %'\ assembly language source code, do the following:
1. Switch to the assembler mode.
2. Load the assembly language source code.
8. LOFDETH "GETSRAWD,
4. Execute the & FWE command.

The source code still remains, and a data file now exists that hqlds the text equivalent of it.

To [:F T a saved file containing source code:

1.
2.

4.

Switch to the assembler mode.

Either scratch any old source code or load any source code that you wish to merge with the SAVEd
program.

LOADEBTH "GETSAEWY

Execute the [:£ T command.

The old source code in memory (if any) and the new lines read from the data file now reside in memory.

Numeric data files cannot be transferred using these statements. They must first be converted to strings
in a data file using "/ Fil. # in a BASIC program.
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Troubleshooting

If you encounter difficulties in operatmg the HP 82950A Modem you should perform a selftest on it by
pressing the special function key labeled % T E % T. The message f
the modem is operating properly. If the message lmclem  Fai 1l

1 indicates that

s ] f ' is displayed, the
modem is not functioning properly, and it probably requires service. Refer to section 6 for service
information.

Lftezt rroris displayed, the characters received as a result of the selftest are
in error. The transmitted and received characters should also be displayed. You should check for a clear
telephone line by connecting a telephone.set and lifting the receiver. If the line seems clear and the error
message is again displayed when T is pressed, disconnect the line from the modem and press
ZTEST. This procedure eliminates the possibility of phone line interference. If the modem test still

generates an error, the modem is probably faulty and requires service.

If the message =

The remainder of this section contains a partial list of possible error conditions, causes, and remedial
actions. Problems that do not necessarily generate error messages are listed first; then some of the
possible error messages are discussed. If an error number appears in an error message, you should refer to
your computer owner’s manual or the I/O ROM manual.

General Error Conditions

Condition or Circumstances Probable Cause Action

CRT displays gibberish. Both computers are not Press & I T 1 keyin
set for the same number the FRAME set of keys.
of bits per character

~ and/or parity.

Error check is on; data characters are underlined. One or more framing Try to match bits and
parameters are mis- parity.
matched.
Phone line contains Redial or use a
noise or interference. different phone line.
Double characters are displayed on the CRT. Other computer echoes
data.
Typed characters are not displayed on the CRT. Other computer does not
echo data.
Other computer does not receive or respond to Baud rates are not Change other com-
data or characters that are sent to it. matched. puter’s modem to 300
baud.
End-of-line sequence is Press [:F or [:F 1. F
incorrect. key.
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Condition or Circumstances Probable Cause Action
During downloading, the listing does not resume Other computer does not Reduce the size of the
after the file access is completed. Data is lost. use DC1/DC3 hand- file.
shaking.
Other computer uses Press key to
DC1/DC3 handshaking. send additional DC1
characters.

W

Starts dialing without loading an entry first.

First character of name
isan @ or a digit.

Change entry to a dif-
ferent name using

and attempting to run

f b MR
Error Messages
Condition Message Probable Cause Action
Loading MODCOM Mo et e Modem not installed. Switch off computer &

install modem.

the program.

Moo 100 rom 170 ROM missing. Switch off computer &

install /0 ROM.
Ervor Program requires more | Switch off computer &
Pl © memory. install memory

module.

Pressed i

Faulty modem.

Have modem repaired.

B

Bad phone line.

Disconnect onne line
and press =i 1
key.

Faulty modem.

Have modem repaired.

Floorme ol G

Attempted to [1 T fil.

Phone directory has

Create the entry and

has switched the
modem on.

using a name. ot Fond not been created on directory using the
the tape or disc. FIILT key.
LaErteiy Mass storage medium Insert tape or disc.
not available.
Ciiso out
Hame mot found The name is not in the Press . [ =T to
directory. obtain listing.
Pressed L1 Fo plores midn Phone number has not | Use &} 1L key.
been placed in
memory using [ I Fil.
or L.[IFL key.
Flochem basw A previous command Press HFMMELIF,

No modem hand-
shake established
within required time
limit.

Line busy.

Try again. Use
handset to listen for
problems after dial-
ing is complete.
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" Condition

Message

Probable Cause

Action

FILIT O i
is operating.

Trvalid rirg!

No phone line con-
nected to modem.

Connect phone line.

Ring signal shorter
than .5 seconds was
received.

No action needed.

Enabled the printer.

You entered a code

that is out of range,
the modem select
code, or a non-
existent code.

Enter the select code
and address that spec-
ifies the printer.

Attempted to

in the directory.

Mames ot

The entry name does
not exist on the tape or
disc.

Press .. 15T to
obtain a directory
listing.

If you have a mass
storage ROM, the
wrong device is the
mass storage device.

I
statement to specify
the medium
containing the
directory after pausing
program.

File

The file name you
entered does not exist
on mass storage.

Press I T key to list
mass storage medium.

The wrong type of file
was selected.

Select only data files
that have been
downloaded, created
using SFME, or
created using a text
editing program.

Data comm link
established.

i &L

The phone connection
has been broken or
the other computer
has switched off its
modem.

Re-establish the con-
nection by pressing
DR TG, A, or by
redialing.

Downloading or
printing.

biaffer
e 1L :

The hardware buffer
has been filled more
quickly than it has
been emptied.

Disable printer:.

System on other end
of line does not use
DC1/DC3 handshake.

Disable printer and
download afile
smaller than the
buffer size.

Logging on auto-
matically.

i

A character other than
£, I, I, space, or
©.string  has been
sent while logging on.
The character is
displayed after the

oy
[







Section 6

Maintenance and Service

Maintenance
The HP 82950A Modem does not require regular maintenance. However, the way that you treat it will

affect its performance and reliability. Be sure to use the modem within the operating environment
guidelines.

These are some cautionary areas that you should consider:

WARNING
Do not place fingers, tools, or other foreign objects into the plug-in receptacles in the modem or
computer. Such actions may result in minor electrical shock hazard and interference with some
pacemaker devices. Damage to plug contacts and the computer’s circuitry may also result.

CAUTION \
Always switch off the computer when inserting or removing the modem or other modules. Use only
plug-in modules and cables designed by Hewlett-Packard specifically for an HP Series 80 Personal
Computer. Failure to do so could damage the controlling computer or the modem.

Service

Should you suspect that the modem is malfunctioning, the following information will help you determine
whether or not service is needed. '

Turn the computer off. Ensure that the modem is firmly seated in the I/O port in the back of the computer.
Also check the cable connecting the modem to the phone line. The plugs should be seated in the modular
jacks. Check to see that the appropriate hardware, as listed in section 1, is'also connected to the computer.
Turn the computer on. You should perform a modem selftest. If the modem test fails, disconnect the phone
line and rerun the selftest. This procedure eliminates the possibility of phone line interference. If the
modem still fails the selftest, have it repaired.

If the modem passes the selftest when disconnected from the phone line, attempt to place a telephone call
using your telephone set. If there is no indication that the phone line is causing the problem, refer to the
service information for your system for more information, specifically your HP Series 80 Personal
Computer owner’s manual.

Warranty Information

The complete warranty statement is included in the information packet shipped with your modem.
Additional copies may be obtained from any authorized Hewlett-Packard dealer, or the sales and service
office where you purchased your modem.
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If you have any questions concerning the warranty, please contact one of the Field Repair Centers listed
on the Service Information Sheet packaged with your owner’s documentation.

How to Obtain Repair Service

For information on service in your area, contact your nearest authorized HP dealer or the nearest Hewlett-
Packard Sales and Service Office.

If your modem malfunctions and repair is required, you can help assure efficient servicing by having the
following items with your modem at the time of service:

1. A description of the configuration of the computer and peripheral devices, exactly as they were at
the time of malfunction, including any plug-in modules, tape cartridges, flexible discs, and the data
comm program being used.

2. A brief description of the malfunction symptoms for service personnel.
3. Printouts or any other materials that illustrate the problem area.

4. A copy of the sales slip or other proof of purchase to establish the warranty coverage period.

Potential for Radio/Television Interference (For U.S.A. Only)

The HP 82950A Modem generates and uses radio frequency energy and may cause interference to radio
and television reception. Your HP Series 80 Personal Computer and modem comply with the
specifications in Subpart J of Part 15 of the FCC Rules for a Class B computing device. These
specifications provide reasonable protection against such interference in a residential installation.
However, there is no guarantee that interference will not occur in a particular installation. If your data
comm system does cause interference to radio or television ljeception, which can be determined by turning
the computer off and on, you can try to eliminate the interference problem by doing one or more of the
following:

o Reorient the receiving antenna.

o Change the position of the computer with respect to the receiver.

e Move the computer away from the receiver.

e Plug the computer into a different outlet so that the computer and the receiver are on different

branch circuits.

If necessary, consult an authorized HP dealer or an experienced radio/ television technician for additional
suggestions. You may find the following booklet helpful: How to Identify and Resolve Radio-TV
Interference Problems. This booklet is available from the U.S. Government Printing Office, Washington,
D.C. 20402, Stock No. 004-000-00345-4.

General Shipping Instructions

Should you ever need to ship the modem, be sure that all components are packed in a protective package
(use the original shipping case) to avoid in-transit damage. Hewlett-Packard suggests that the customer
always insure shipments.



Appendix A

Program Documentation

Special Function Keys

The five sets of special function keys are shown below in the command tree. A brief description of each
key is given as each set is listed.

D) @ @
REDLAL ] TEST
i ame | E‘.IL BREAK |
Lok DD || SE
UPLUAD | crr

[@] U
4
I
pu
C
&5

i]

U

The CONNECT set of special function keys appears when the program is loaded and run. When
connection is established, the TERMINAL set of keys is active. Any loss of connection causes the
CONNECT keys to reappear.

Connect Set
Key Section Function
1 Invokes the TERMINAL set of special function keys.
1 Requests and dials using a phone number or a configuration entry
name.
1 Dials the number already in computer memory.
1 Turns off the modem and hangs up.
1 Waits for phone call; when ring is detected, attempts to establish
handshake with originating modem.
FH=HET 1 Attempts to handshake with originating modem.
1 Attempts to handshake with answering modem.
1 Performs a selftest on the modem.
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Terminal Set
Key Section Function
[ et | 2 Invokes the DIRECTORY set of special function keys.
4 Invokes the TRANSFER set of special function keys.
3 Invokes the FRAME set of special function keys.
1&2 Invokes the CONNECT set of special function keys.
3 Sends an escape character on the phone line.
EFE HE 3 Sends a break on the phone line.
3 Switches printer off and on, prompting for a select code when
or . . .
appropriate. Default is off.
Directory Set
Key Section Function
terminal 2&3 Invokes the TERMINAL set of special function keys.
L 0AD 3 Loads a configuration entry into program memory from the directory
file.
2&3 Enters a new configuration and phone number into the directory
file.
3 Updates a configuration entry already in the directory file.
: 3 Removes a configuration entry for the directory file.
RE MRME 3 Changes the name of a configuration entry.
LTS5T 3 Lists the names of the configuration entries in the directory file.
3 Prints a record of all specifiable parameters in program memory.
Transfer Set
Key Section Function
2&3 Invokes the TERMINAL set of special function keys.
4 Terminates LIF LG, DICHSHL AL, or SHOEF T L.E operations.
4 Sends data file to system on other end of telephone line.
4 Receives data through the phone line and stores it on the mass
storage medium.
4 Displays a data file on the CRT.
4 Displays the catalog of the current local mass storage device.




Appendix A: Program Documentation 39

Frame Set
Key Section Function
2&3 Invokes the TERMINAL set of special function keys.
3 Switches the echo function. When it is off, the computer on the

other end of the line is expected to display the transmitted data on

the screen by sending it back. Default is off.

3 - Switches flip on and off. When it is on, typed characters are sent in
lower case. Defauit is off.
3 Switches the end-of-line sequence between carriage return and
carriage return/line feed. Default is L. |,
3 Switches between seven and eight data bits (with one stop bit).
BT , o Default is seven.
3 Selects any one of five parity checks. Default is L1111,
ERR:OFF 3 Switches the error check on and off. When it is on, any characters
or

ERE O received with parity errors will be underlined. Default is off.

MODCOM Program Documentation

If you wish to obtain a program listing, you must press or after both the MODCOM program
and its supporting binary program, IPBIN, are present in computer memory. You cannot obtain a
program listing while the programs are running. Pressing the key while the program is active will
cause the computer to beep and otherwise ignore the key.

There are two wéys to obtain a program listing. You can pause the program by pressing and then

press or (PLST). Or, you can load the MODCOM program, and then manually load the IPBIN
program by executing: :

LOFDETH " TREIHY
If your system includes a disc drive, you may need to include the appropriate form for the file specifier.

Once the binary program has been loaded, press or to obtain the listing of the BASIC
program. You cannot obtain a listing of the binary program on your computer.
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Routines
These five routines are given for use in programming the HP 82950 A Modem for specialized applications.

Phone Directory Listing

ia?m
1080
1090

1
1
i
1
1
i
!
1
1
t
t
i
i
]
t
]
]
4
]
1
1
[}
i
t
i
i

DIM MNSLL4Td, FSL

contents of the phone directory
tory die in the file FHONES

Fraogram to read and display the
af bthe MODCOM program. - The dire

VERSTON 1 10/27/781

The name field is set to CHR$O1I28) when that record is
empty. NMame is set to CHR$ (E y to o indicate the end of
file.

S ta print out t
a mame of CHRS$(
Remember to skip

@y read every record until either
g found or an BEOF error is generated.
records with name CHR$ (128)

Variables
allation name
i mbrer

3
lata bits
Errar check

i End of line seduen

=]
|EX Y]

Fercord number
Temporary variable

T LBLR6T, L9EL2]

W R

R R4, EQ,

NOTE: Installation name, phone number and end of line
" 2 in the file as

ez b e dnhe set to 1 for on and

i for o or off.

status aster 4 of the

{ and status regiesters

R4 ds the byt
mesclem i
in the modem

o conteol

APHAEN

oy file

READH# 1,F 5 N

HES (128) THEN FRINT
i E) THEN 1840 !
B, L%, b, B0, L9, F

IF X=0 THEMN PRINT "None"

PRINT
FRINT
AND

L&RE0
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1400 IF LO$=CHRS$ (13) L0HRE (10)  THEN PRINT "CR/LF" & BOTO 1620
FRINT L9%

FRINT UFlips 3@ IF FR OTHEN FRINT "ON" E
sho: "9 IF E THEN PRINT "ON" E
1640 PRINT & FRINT

LSE FRINT "OFF"
SE FRINT "OFF"

1&HEB0 GOTO 1440 ! Go back for another record
1heO !
1470
14680 !
La70 !

Error handler for ASSTEN

DISF "Error in assign'iERRN @ 6OTQ 18850

IF

D

LTHEN 1840 ! End of file error

RN
o RN & 8TOF

"Error in reacd” i

H
)
]
!
U Error handler for READ #1
1
i
1
t
]
]

oA name of CHRS (ZED)Y o and ERFEN=T1 jumps here
3

DIGBF "End of file" 9 ABRIGN# 1 TO X
1850 END

Automatic Dialing

a string of di
Of moadem and oan 170 rom

10

LRAOE/BL

1
1
t
t
i
I}
1
!
1

e @Emeri s,
LA60"th of a second.

ang bo be dialled

waiedoaby ] e

Ayt e
:oof modem

start of routine

WATT 14
CONTROL.
W S

roto hang up
poooff Mook
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wadt For dial tone

T EMETFH omake line active and
tofowe i

[ v

Voline boobo dneo

inooriginate moode

Automatic Answering

DEO
260 DISF "modem waiting for ring"
270

subroutine to wait for a ring and answer in answer mode
using an HF-829%00 modem and an I rom

VERSTON 01 8/28/81

Wait for a ring. check gain hald a second latersy

if not ringing, dnci invalid ring and go

Pack to waiting. It 1 ringing, answer and

wait 17 seconds for a modem handehake to be established.
It handshake i
wise indicate

is made and return.

lect code o

83 astatus of modem

]

|

1

1

i

|

t

finternal variables
i

1

t

Voalso, timer #1 is used
i
1

D start of routine
i

INTEGER 83

CONTROL. 8,2 3
wait for ring
STATLHE 8,3 ¢ &
IF NQT
WATT SO0
STATUE 8,
IF NOT EY
DIGH "phone
CONTROL. 8,2
CONTROL. 8,2
WATT )
CONTROL. 8,2 3 9

DIGF "waiting for modem handshalke!

THEN 290 ! if no ring, then loop
slaf«}
o ring

GF Minvalid

agad
dordmg™ oD WATT 200 9 GOTO

in answer mode

et

antd

e\

L mer

t

tablished, then hang up and wait again,

i men
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handshes

pred without a
on onot made ™ 9 G

m handshake
Dol ey again

4?& BN

File Creation

program to creste a file that compatible with the
: and download routines in MODCOM.

N D1 Lo/R/781

Aske for the name of a data file:
then asks for lines of text, which it places in the filey,
until a null line is input {which ends the PO am) .

-

]

'ovariables

| S e —
N name of file to Laecd
At string read from user

1
1
!
Dostart of progream
i
DIM NSEL71,A801001
name of file to use

ERROR GOTQ 'in e of an error in dnput
DISF "Name of Bt INFLT R
ON ERRCOR BGOTO Xé60 3 the assign doesn®t work
ABSIGENE 1 TO N$ ! open the file
M ERROR GOTO Pin case of an error in dinput
DIGF "line of Me@ INFUT A4 ! 2t @ line of text
EED N ERROR GC Dol din case the wite to the file fails
26O FRINTH 1 @ the string te the file
TF @y THEN 490 F Db a null line ends the program
]

error handler for input error

Voin g
input!

ot more ereors
A GOTO 190

error handler for ag

1 gnment errors

(iF
Ik
Tk
DISF Yereor

of more ereors
"ad file name"
"had file

o line My

T 190
1190
Poany other ereor

H

'N:‘, n

L THEDM B
oy U ERRNg "

Vany other error

@ owhen a null string dis input or end-of-file ie reached

END

43

wal i @ GOTO 490 ' end-of-file error
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File Printing

10 U program to print out a file that is compatible with the
20 0 upload and download rovtines in MODCOM.

OO

44 ¢ VERSION 01 9/30/81

50!

&HO Y Reads a string from the filey ifF it is a null string
70U o egnd-of-file dis reached then the program stops,

80 ! otherwise the string is printed and the program

POt goes back for the next string.

100

110
1320

]
Vovariables
i
130 Y N$ name of file to be printed
1
]
t

140 A% string read from file
150
160 !
170 !
180 DIM N&LI71,ASLR000

toget name of file to print

ON ERROR GOTO 220 ' in case of an error in input
DISF "Name ile to print"s® INFUT N$

OGN ERROR GO A7O OV in case the assion doesn”t worbk
ASRIGNE 1 TO N$ ! open the file

ON ERROR GOTO 440 ' in case the read doesn’t work
READ# 1 5 A% 1 read a @ mg from the file

IF Ag="" THEN 500 | end of file

start of program

27O FRINT A% ! print the string
20 GOTO 280 1 back for next string
1

2

Uoarror handler for input error
]

OFF ERROR D in cas
DIGF "bad dnput” g

of more errors
AT 200

&
!
toerror bandler for assignment errors
i

of more errors

ERFEM=68 THENM DISF
DISF "error "sERRNGY on line
1

Upreor handler for reading a string

ERFOR ' in «
IF ERRM=71 THE
DISF "ereror "y
!

G o
SRFUNg AUGE T oany other ereor

' oreach here when a null ring is read or end-of-file s reached

YIEF hkk end of file Jokk®
TGN 1 TO % ! oola the file




Appendix B

- Modem Control and Status Registers

The HP 82950A Modem and accompanying software have been designed to operate in a data comm
system with minimum intervention from the programmer. However, the modem can be adapted
somewhat to meet particular data comm needs by accessing the modem control and status registers. The
modem interface contains 24 distinct registers (numbered 0 through 23).

The following information is presented for use in data comm systems that require specialized
:[11.. statement. The
LTHTLIE statement accesses the readable registers. Refer to the I/0 ROM Owner’s Manual for
additional information on writing to and reading from registers. Figure B-1 shows the relationship of the
main subsections in the modem.

' HP 82950A
HP Serial Modem g

Series 80 Interface Section
~ Computer Section

B

Telephone Line

Figure B-1. HP 82950A Block Diagram

These six control and status lines are the active elements in establishing a data comm path:

DTR (Data Terminal Ready).
DSR (Data Set Ready).

RTS (Request To Send).
CTS (Clear To Send).

DCD (Data Carrier Detect).
DRS (Data Rate Select).

Register O

Register 0 is a read-only register. The value returned (always 2) indicates that this is a serial interface.

Register 1: Interrupt Mask

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit O
Received
Break Framing Parity Data Auto-
Received Error Error Available DCD disconnect DSR CTS
Value = )
128 64 32 16 8 4 2 1

Register 1 is a read/write register. The value contained in this register determines the conditions that
cause an interrupt to the computer.
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Modem control is achieved by writing to Register 2. The contents of this register control the state of the
three modem control lines (DRS, RTS, and DTR) from the serial interface section to the modem section.
Modem status, or input from the modem section to the serial interface section, is obtained by reading
Status Register 3. The contents of this register contain the state of the three modem status lines (DCD,
DSR, and CTS).

The following table lists, for each operating mode, the state of the modem control and status lines, and the
contents of the associated register. Control Register 2 is abbreviated CR2; Status Register 3 is SR3.

MODE [ ors [ rts | pTR [ cR2 | sm3 | pco | psr|cTs
Modem Off 1 0 0 4 2 0 1 0
Self Test 0 1 1 3 1 0 0 1
Auto Dial 1 1 0 6 0 0 0 0
pulse pulse
1 6
Manual Dial Dialing, modem off then originate
Originate 1 1 1 7 0,1 0 0 0,1
Note 1
Ready to Answer 1 0 1 5 2 0 1 0
Answer pulse 0 1 51,6 [Note2 0,1,0 0 01
low
Auto-disconnect X 0 (0] Ooréd 2 0] 1 0

Notes:

1. CTS =1 after handsh‘ake completion.

2. When phone rings, DCD goes high. SR3 was 2, now goes to 6. When phone is answered (DRS
pulsed low) DCD returns to 0, DSR goes to 0. CTS = 1 after handshake completion.

¢

Register 2: Modem Control Signals

bit 2 bit 1 bit O
Not Not Not Not Not
Used Used Used Used Used DRS RTS DTR
Value = 4 2 1

Register 2 is a read/write register. The value contained in this register controls the state of the interface
control signals shown.

Control Register 3

Control Register 3 is a write-only registerl The value in this register determines the baud rate for
transmitted and received data as shown in the table on the next page. This register selects standard baud
rates only. Registers 6 and 7 specify non-standard rates. Reset default is 6 (300 baud), which is the

maximum for this modem.



Value

Rate Specified

NP WN=O

50

75
110
134.5
160
200
300

Status Register 3: Modem Status

bit 3

bit 1

Appendix B: Modem Control and Status Registers

bit O

47

Not
Used

Not
Used

Not
Used

Not

Used

DCD

Not
Used

RTS

DTR

Value =

8

2

1

Status Register 3 is a read-only register. The value returned from this register indicates the status of the

specified modem signals. Bit 0, 1, or 3 set indicates that the corresponding modem signal is active (high).

Register 4: Line Characteristics

bit 6 bit5 bit 4 bit 3 bit 2 bit 1 bit O
Not Set Force Even Enable Stop Character
Used Break Parity Parity Parity Bits Length
Value = 32 64 16 8 4 2 1

Register 4 is a read/ write register that specifies character length, stop bits, parity,

transmitted. The reset default is 10 (seven bits, odd parity,
select the value for the 01T R,

) stop bits.

Parity Specifier
Bits/Character
None Odd Even 1 0
5 0 8 24 40 656
6 1 9 25 41 57
7 2 10 26 42 58
8 3 1 27 43 59

Note: This table specifies 1 stop bit. To specify 2 stop bits, add 4 to the values found in the table.

and forces a break to be
one stop bit). The following table shows how to
statement to specify combinations of character length, parity, and
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Register 5: Modem Features

bit 4 bit 1 bit 0
Not Not Not Transmit Not Not
Used Used Used Handshake Used Used DSR c1s
Value = ' 16 2 1

Register 5 is a read/write register. The value contained in this register determines the auto-handshake
and auto-disconnect features that are specified.

Registers 6 and 7

These are both read/write registers. They specify the baud rate for data transfer and can be used for
non-standard baud rates. The values for these registers are determined by the following equations:

1. Divisor =115 200/(Baud Rate)
2. Register 6 value = (Divisor)DIV 256
3. Register 7 value = (Divisor)MOD 256

Reset defaults are 1 for Register 6 and 128 for Register 7. These values yield a 300 baud rate. 110 baud is
also a standard rate.

Register 8: Error Replacement Character

Register 8 is a read/write register. The value contained in this register is the decimal value of the ASCII
character that is specified as the parity and framing error replacement character. When a parity or
framing error is detected in the input data, the character that contained the error can be replaced with the
character in this register. This feature is used to flag errors and simplify troubleshooting. This feature is
enabled by bit 4, Register 9.

Register 9: Transmitter/Receiver Control

bit 7 bit 6 bit5 bit 4 bit 3 bit 2 bit 1 bit O
Strip Strip Change Set Bit7 Reset i
T Enabl.ft Received Received Character | of Character | Receive A:t:agf:o REer(‘::ti)\::r
ransmitter Rubouts * Nulls if Error if Error Queue
Value = ) »
128 64 32 16 ) 8 4 2 1

Register 9 is a read/write register that controls the interface transmitter and receiver. Various control
signals can be altered using this register. The reset default is 137 (bits 0, 3, and 7 set).



Status Register 10: Line Status
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bit5 bit4 bit 3 bit 2 bit O
Not Not E:qs;mt Break Framing Parity Not Re;eltved
Used Used gister Received Error Error Used ? a
Empty Available
Value =
32 16 8 4 1

Status Register 10 is a read-only register. The value contained in this register provides information about
each character as it is received. This status information is entered into the receive queue in
synchronization with each character.

Control Register 11: Input Data Control

bit 7 bit 6 bit 4 bit 3 bit 2 bit 1
TE::::; t T[r);snasbr:weit Not Terminate Terminate Terminate Terminate Not
Used If CR15 If CR14 If CR13 IfCR12 Used
Flag Flag
Value =
128 64 16 8 4 2

This register specifies the input terminator character location and provides control of the transmitter
enable flag when input terminator characters are detected.

Status Register 11: 1/0 Termination Cause

bit 7 bit 6 bit5 bit 4 bit 3 bit 2 bit 1 bit 0
End of End of Transfer CR15 CR14 CR13 CR12 DELIM
Output Input Count Character | Character | Character | Character | Character

Data List Data List Expired Received Received Received Received Received
Value =
128 64 32 16 8 4 2 1

This register is a read-only register that indicates the reason for terminating an I/0 operation. When
multiple conditions are specified, this register is read to determine the I/0 termination cause.

Control Registers 12 through 15

These registers contain the termination characters that are specified by Control Register 11. The transmit
enable flag is also controlled by the characters specified by Control Registers 14 and 15.

4
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Control Register 16

Output EOL Sequence
bit 7 bit 6 bit5 bit4 bit 3 bit 2 | bit 1 bit O
Auto EOL
RTS Transmit Six Bit EOL Character Count
Enable Disable
Value =
128 64 32 16 8 4 2 1

Control Register 16 is a write-only register. The EOL (end-of-line) character count specifies the number of
characters in the EOL sequence. This value ranges from 0 through 63. Long EOL sequences are normally
used with slow printing devices such as teletypes to allow the print mechanism sufficient time to execute a
carriage return/line feed before sending more data from the interface. The characters that make up the
actual EOL sequence are contained in Control Registers 17 through 23.

Bit 7 set enables the auto Request To Send feature. This feature activates the Request to Send modem
signal at the beginning of each transmission. When the EOL sequence is transmitted (end of TRANSFER
or OUTPUT statement) the Request To Send signal is set to the inactive state. Bit 7 clear disables this
feature.

Bit 6 clears the transmitter enable flag after all output data (including EOL sequences) have been
transmitted. This flag must be reenabled from the program or by detecting a special received character
(see Control Register 11) before transmission can resume. This feature is used with ENQuire/ACKnowl-
edge handshakes. Bit 6 clear (0) disables this feature.

Control Registers 17 through 23

The register diagram below shows the relationship these registers have to each other.

Control Register Number Default Contents Register Function
16 2 Number of characters in end-of-line sequence.
17 13 EOL character—carriage return.
18 10 EOL character—line feed.
19 0 EOL character.
20 (0} EOL character.
21 0 EOL character.
22 0 EOL character.
23 0 EOL character.




Appendix C

Setting the Select Code Switch

The select code switch is contained inside the modem. All commands from the computer to the modem
must use the select code. The select code for the modem has been set to 10 at the factory. If some other
interface has 10 as its select code, then the modem select code must be changed. If you need to change the
select code, carefully follow the procedure for disassembling the modem to access the select code switch.

CAUTION

When disassembling the modem, do not change anything except the select code switch. Any other
changes could void the FCC Registration of the device and/or damage the public telephone network. It

is illegal to make.any change in the components of the modem.

Disassembling the Modem

Figure C-1 illustrates how parts of the modem are assembled. See figure C-1 as you read through the
disassembly procedure.

1. Place the modem on a flat surface with the bottom
cover facing up and the thicker part to the left.

2. Use a Pozidriv® 1 screwdriver to remove the screws
holding the top and bottom housings together.
Notice that the two screws holding the thicker end
together are longer than the other four. Set the

screws aside.

3. Hold the modem parts together as you carefully turn
the modem over so that the top housing is facing up
and the thick portion is still to the left.

4. Lift the top housing to expose the modem printed-
circuit assembly.
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Modem Select Switches ,

The bank of three switches inside the modem allows a choice of eight codes. Each of the three switch
segments can be set independently to the 1 or 0 position. These positions are marked on the printed-
circuit board. The select code was preset to 10 by setting the switch segments to the positions shown in
figure C-2. You can change the select code to an3; integer from 3 through 10 by changing switch segments
1,2, and 3, according to the table in figure C-2.

L
1 2 3 T~
1+ - , —
T ) =
4 - —
- - —
- J—
SELECT CODE :
—_—
Q)
R—
ES— |
—
|
e
p——
PR— |
I
SELECT | Segment | Segment | Segment

CODE 1 2 3

3 o} 0 0

4 0 0 1

5 o} 1 0

6 0 1 1

7 1 0 o]

8 1 0 1

9 1 1 0

Preset | 10 ‘1 1 1 |

Figure C-2. Modem Printed-Circuit Assembly Switch Assignments
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Note: If you reget the select code, make sure you change the proper switch segments. Use an
instrument small enough to change one switch setting at a time without disturbing adjoining switch
segments. The small tip of a pencil or similar object is recommended for this purpose. Failure to set
switch segments properly will produce an unexpected i'nterface select code and erroneous results.

Reassembling the Modem

To reassemble the modem, reverse the procedure for disassembly. Before replacing the top housing, be
sure the printed-circuit assembly is correctly positioned in the bottom housing. The metal strip which is
exposed on the outside of the modem is the ground contact. The ground contact should be seated between
the printed-circuit assembly and the bottom housing, and in the upper right-hand corner when the modem
is oriented as described for changing the switch segments.



Appendix D

Glossary

ASCII—American Standard Code for Information Interchange is a code used to represent the alphabet

(both upper and lower case), the numerals 0 through 9, punctuation, special symbols, and control
functions. Typically, in serial transmission each character comprises one start bit, followed by seven data
bits, a parity bit, and a stop bit.

Asynchronous data transmission—A form of serial data transmission in which characters are sent at a
random rate, framed by start and stop bits. The sender and receiver are not synchronized before
transmission begins.

Baud—The baud is the rate at which bits (0 or 1) are transmitted along a data line. In a train of binary
signals one baud is equal to one bit per second.

Break—A break is a signal transmitted from a terminal to the host by holding the transmit line low for a
specified period of time. The break signals the host to halt the current operation.

Buffer—A buffer is a portion of terminal or host memory through which incoming and outgoing data
flow. The buffer is used to accumulate data temporarily to compensate for differences in rate of data flow.

Echoplex—When a terminal uses an echoplex link, characters typed into the terminal are transmitted to
the host, and then “echoed” back to the terminal output device (CRT or printer).

Escape character—The ESC character, corresponding in ASCII code to decimal value 27, is used in
conjunction with other characters to transmit instructions.

Full duplex—Describes a data communications link which allows data to be transmitted simultaneously
in both directions.

Half duplex—Describes a data communications link which allows data transmission in only one
direction at a time.

Handshake—Signals sent between transmitter and receiver to control timing of data transfers.
Host computer—The host is a larger computer with which your personal computer is communicating.

Mainframe—This term is often used to refer to a large computer system to which a number or peripherals,
including terminals, are attached.

Modem—Modems are devices used for transmitting data over telephone lines. An acronym for modulator-
demodulator, they derive that name from their function of converting digital data signals to audio tones
for transmission over the phone line, and vice versa.

Output separator—The output separator is a character or sequence of characters appended to a line of
data being transmitted from the terminal to the host. The most common output separator is a carriage
return (CR).
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Parallel data transmission—In parallel transmission, all the bits that constitute a character are
transmitted simultaneously over separate data lines.

Serial data transmission—In serial transmission, the bits that constitute a character are transmitted over
one data line, one bit after another. The order of transmission is least significant bit first to most
significant bit last.

Serial interface—Circuitry designed to transform digital data from parallel to sequential format for serial
data transmission.

Simplex—Pertains to a communications link in which data can be transmitted in one direction only.

Start bit—The start bit is sent at the beginning of each character to alert the receiver that the next string
of data is a set of character bits forming one character.

Stop bits—One or two bits are transmitted at the end of a set of character bits to signal the end of a
character. ‘

Synchronous data transmission—Blocks of data are transmitted at a fixed rate.



HP 82950A Modem
Owner’s Manual
Supplement

This supplement contains updating information for the HP82950A Modem Owner’s Manual, part
number 82950-90001, dated January, 1982.

When the HP 82950A Modem and accompanying software are used with an HP Series 80 Personal
Computer that supports an 80-column display, the changes listed in this supplement apply.

The modem communcations software for 80-column display use comprises the following programs:
FMODCOMET, IFEIMHSY, and GETSAWET, These should be used in lieu of MM, THETH, and
L L} respectively.

System Requirements

In addition to a disc drive and connecting cable, you will need:

e Memory Module (32K or larger).
e HP 82936A ROM Drawer.
o 1/0 ROM (part number 00087-15003).

® Modular telephone line (pay or party telephone lines may not be used).

You do not need a Mass Storage ROM or an HP-IB interface.

Display Differences

¢ The 80-column display causes some of the messages in the program to appear differently than the
illustrations in the owner’s manual indicate. Also, the underline cursor described in the manual is
replaced by a rectangle in inverse video.

e  When error checking is enabled, any erroneous characters will appear in inverse video instead of the
underlined characters described in the manual.

e Although the special function key labels on a computer with an 80-column display do not appear as
depicted in the manual, the documentation in appendix A of the modem owner’s manual is
compatible with the [1{1{ '

LHMET program.

Operational Differences

2445 T binary programs can be in computer memory at the same

time.

e The key (located in the same place as the key on the HP-83/85) is used to abort
an ongoing log-on sequence.

e Thereisno key function available.

o The references to loading the program from tape do not apply.
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