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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 
Modulation 
Baud Rate 
Modes 
Modem Compatibility 
Connectors 

Dialing 
Dimensions 
Cable Length 
Operating Temperature 
Storage Temperature 

Modem Information 

Manufacturer: 

Model Number: 

*Registration Number: 

*Ringer Equivalence: 

Jack(s) Which May 

Be Used: 

Serial, asynchronous, full duplex. 
Binary phase coherent FSK. 
Up to 300 bits/second. 
Originate and answer. 
Bell 103/113. 
Two miniature.six-position jacks with four conductors. 
One four-conductor cable with two miniature six-position 
plugs. 
Automatic or manual. 
Approximately 16.5 by 12.7 by 3.2 cm (6.6 by 5.0 by 1.3 in.). 
2.1 meters (7 ft). 
0 0 to 55 0 C (320 to 131 0 F). 
-400 to 65° C (-400 to 1500 F). 

Hewlett-Packard Company. 

HP82950A. 

BEA9FA-68867-DM-R. 

1.0 B. 

RJllC and RJIl W 
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 82950AModem 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 acceptable 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. 

Analog Signals 

Telephone Lines 

Figure 1-1. Data Comm Path 

It is possible to initiate a data comm session with another personal computeI'. 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. 

5 



6 Section 1: Getting Started 

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. 

• HP 82950A Modem. 

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

• Magnetic tape cartridge containing modem communications software. 

• Magnetic disc containing modem communications software. 

• Modem Owner's Mantral 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: 

• Input/Output ROM. 

• Memory Module. 

• ROM Drawer. 

• Modular telephone line (payor 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 imprinted 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. 



8 Section 1: Getting Started 

I'" 

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 C9rd, 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 

110 ports inthe 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 82936A ROM 

Drawer in an 110 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 "GETSA V"). 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: 1.. .. () 1:::1 [) "1"1 () [) C: () 1"'1" and press 

(END LINE ). 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 ( RUN) 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/O 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: 1"·1 () I'n () el,:::, I'n. Nevertheless, the program will 

operate improperly without the HP 82950A Modem. 

If your system is properly set up, the terminal (computer) will display the CONNECT set of special 

function key labels. An HP-85, for example, will display: 

------------CONNECT-------------
AUTO-ANS ANSWER ORIG SD~ST 
termln~l DIAL REDIAL HANGUP 

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:::11.. .. special function key @. The 

CRT will then display F' 1"'1 () 1"'1':::' 1'''11...1 1'1'11:) ':::' I'" ..... 1· .. 1·:::1 1'1'1':::' ';:0 Enter the telephone number of someone you know 

(perhaps your home). If a pause is required after a digit, enter an "@" for each two-second pause. Then 

press ( END LINE) 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.) 
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When ~'.I.:::I i '1; :i. n ';"1 f 0 I'" 0:::: () n n ':::' 0:::: '1: :i 01"'1 is displayed, lift the handset, .press H 1::11"·1 G 1...1 P (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 I:;;:E[I I HI.. .. , and the same phone 
number will be dialed again. 

N ow press 'I: ':::' I'" I'll :l n .:::1:1.; the TERMINAL set of special function keys will be displayed. The HP-83/85 
key labels are: 

------------TERMINHL------------
ESCAPE BREHK PRNT:OFF 

Now press .:::1 il"":::'O::::'1; and see the DIRECTORY keys: 

-----------[lIRECTORY------------
[lELETE RENHME LIST STHTUS 

tel"'mina:l. LOH[I H[I[I STORE 

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 1:::1 [I [I and see the prompt: 

Enter a name that corresponds to the number you just dialed (for example, H () 1"1 E:) and press ( END LINE). 

Your tape or disc drive should operate for a short period of time. Then you should see: 

Phone directory doesn't exist, 
[10 you want '1:0 cl"'eate it? 

Type "1" and press (END LINE ). The CRT will display: (:1...11'" 1'''':::'1'''1 'I: p 1'''1 ()I"H::' : and the number you dialed. 

After 1',·1':::'1.,.1 p 1'''1 ()I"H!:"'? is displayed, press (END LINE ), indicating that you accept the current number. 

Continue to press ( END LINE) after each prompt until ::::: ·:::1 ',.,' ':::' d 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 F' 1 .. ·1 () 1"·11:::: :1:1: on mass storage. 

To dial the number at a later time you simply return to the CONNECT set of special function keys by 
pressing '1; ':::' I'" I'n :i. 1'''1.:::1], and 0:::: () 1'''11'''1':::' 0:::: '1;. Then press [) I 1::11..... When I:::' 1'''1 () 1'''1':::' 1'''11...1 m I:) ':::' I'" ..... 1'''1 .:::11'1'1':::' ''? 

appears, enter the name of the entry you created and press ( END LINE). 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. 

• Parity . 

• Numberofbits(70r8). 

• 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 ( END LINE) 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 ( END LINE) 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 abo)lt each key. 

11 



12 Section 2: Establishing a Data Communications Link 

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. 

I CONNECT I 

t 
L-0_I_R_E_C_T_O_R_Y---, ..... I------l.~ I TERMINAL I ...... I------l·~ E 

I TRA:SFER I 
Figure 2-1. Special Function Key Relationship 

When you 1.. .. () f:1 [) "1"1 () [I C: () 1"'1 " 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. 

------------TERMINAL------------
ESCAPE BREAK PRNT:OFF HP-83/85 key labels 

All other sets of special function keys can only be accessed from the TERMIN AL 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 c: () 1'''11'"'1 1:::' c: '1:. Note that the name of the key set (CONNECT) is displayed on the 

line above the key labels: 

------------CONNECT-------------
AUTO-ANS ANSWER ORIG STEST HP-83/85 key labels 

tel'"'minal DIAL REDIAL HANGUP 

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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First, to dial any number, make sure the modem is off. You may need to press H f:H··1 G 1...1 F' to turn the 

modem off. After 1·'·10 el,:::, m () f 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 

() F: I G and then replace the telephone on the hook or cradle. 

You should see: 1.'.1.:::, :i. "I: :i. 1""", '~~~I f () r· c:: () 1···,1···,,:::, c:: .1: :i. () I···, on the CRT. When the answering modem sends a 

carrier, your modem will respond with a lower-pitched carrier and display: (:::\;)1···,1""",,:::, c:: .1: :i. () I···, 

':::' ::::: "I: .:::,1:) :I. :i. ::::: I···,,:::, el. 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 I END LINE I twice and see: 

·r E: 1.... E: 1···1 E:·r ~:::; [I ::::: :I. I;) ::::: 1.... (exam pie) 

N ow press ( END LINE I once more. The CRT should display: 

This is a prompt for the host address. In this example you type: C: I:::; 1;::1 :::~, ,::1· ;;::: (you must enter a space after 

the "C") and press (END LINE l. When prompted for the service, type: [),...II···I~:::; (for Dow Jones) and press 

( END LINE I. 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 1···1 FII···I C;; 1 . ..1 F' in the CONNECT set of special 

function keys. 

Note: If the special function key labels are overwritten, you can press WllJto 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. N ow 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 J ones) for this discussion. 

First, press (£) if the special function keys are not displayed. Then press "I: ':::' I""" rn :i. I···, .:::,:1. if the 

TERMINAL set of keys is not displayed. Now press .:::1 :i. 1"""':::' c:: "I: to obtain the DIRECTORY keys below. 

-----------DIRECTORY------------
DELETE RENAME LIST STATUS HP-83/85 key labels 

"l:el"""minal LOAD ADD STORE 
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In section 1 we used the 1:::1 [) IJ 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 
1.... I ::::;'r special function key. This key is directly under the 1.... I ::::;'r key label; it is not the ( LIST) key used for 

listing the program currently in memory. You should then see: 1"·1.:::,1"1",,:::, ::::: : 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' 1···1 C) 1"·1 1:::: :1:1: on the tape or disc. 

N ow press fHJ [) and see: I···k:, '.'.1 I···,·::HI"II:::' '-;:0. The name can be up to 14 characters long. (If you press 

( END LINE) without typing any characters, the program will exit the f:1 [) [I mode and display the 
DIRECTORY keys). Type [) ,...I (for Dow J ones) and press ( END LINE). 

The display will then list any current phone number in computer memory and display: 1"·1,::, '.'.1 pl·", () I"', ~::' '-;:0. 

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 ( END LINE) 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, :I. !:::; 1;::1 :::!: ;;::: :::~, !:::; :::!: 1;::1 [11;::1) and press ( END LINE). 

N ow you should see: 

C: ' .. ·1 I'" I'" I:::' 1", t 1 () '~~~I () I"', : 

1"·1 (JI···I E: 
New logon (N for none)? 

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 

1".1 

I"', ... 

(string) 

Space 

Meaning 

End-of-line characters. 

Wait. 

Pause . 

Literal string. 

Ignored. 

Remarks 

Each time an E: occurs, these characters (CR or CR/LF) 
are sent. 

Wait the number of seconds specified by the following digit. 
(W6 causes a six-second wait, WO a ten-second wait). 

Pauses the log-on sequence until (RUN) is pressed. 

Characters between parentheses are sent. An end-of-line 
sequence is sent after the last character in the string. 

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: 

E: 1:::: 1".1 :I. E: 

After a short wait, the (!~! appeared on the CRT, and we typed C: ':::;I;::I:::~"::I·;;:::. This is a literal string and is 

represented as (C: (;; [I:) ,::I- ;;::: ). The short waiting period preceding this string can be entered as 1".1 ;;:::. 
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So far, our log-on sequence looks like this: 

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 F' 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,...11',·1 ::::; should be entered. 

N ow the sequence is: 

EEWIEW2(C 60942)W9(OJNS) 

After waiting a few more seconds, the prompt for the password will appear. We choose to wait 10 seconds 
here, so we add 1".11;::1 to the sequence. Then the password must be entered as a literal string in parentheses. 

Our complete log-on sequence is: 

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: 

C: 1 .. ·1 I'" I'" ':::' 1'''1 1: ':::' C: 1'''1 () : (J F' F' 
1',·1':::'1.,.1 ,:::,c:I'''I()'? 

The echo and the subsequent prompts for flip, bits, parity, error check, and EOL will be discussed later. 

Echo should be offfor this example, so press ( END LINE) and see the prompt for f :I. :i. P. 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 ( END LINE) key, the word :,,: ·:::1 "/ ~::' cl 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 [1,...1 in the file named F' 1 .. ·1 C) 1"·1 1:::: :1:1:. 

To use this file, press [) I 1:::11.. ... When F' 1'''1 C'I'''I':::' 1'''11 ... 11'1'11:) ':::' 1'" ..... 1· .. 1 .:::1 I'n ':::' '? appears, type: [1,...1, and then press 

( END LINE). 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 F;:: 1:::: [I I 1::11.. ... I:::: 1:::: [I I 1:::11.. .. uses the phone number and log-on procedure already stored in 

computer memory by pressing either the [I I 1:::11.... or I.."(JfHJ special function key. The I...JJFI[I 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 1:::11"·1 ~:::; 1".1 E: I:,: 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: C:':::""'!I"H::'C:: t :i. or, ':::':": t .:::Ii:)]' :i. :::::I·",,::~d, and the 
TERMINAL set of special function keys is shown. If no handshake occurs within 17 seconds, the CRT 
displays: T' :i. rn ':::' ..... () ' . ..1 t, 1"·1 () c:: () j''',j''''':::' c:: t :i. () j'''' rf, .:::, .:::1,:::, , and the modem hangs up. 

Automatic Answering 
Pressing 1:::II...I·r () ..... n 1"·1 ~:::; 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: 
C: () j'''' 1"',':::' c:: 1: i () j'''' ':::' ::::: 1: .",1:::. ], i ::::: 1''',,:::,.:::1 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: 

Key 

em) 
@@ 
(END LINE) 
(PAUSE) 

(CONT) 

RESET 

(]QID 
(SCRATCH) 

Function 

Sends an ASCII back-space character. 
Sends an ASCII form-feed character. 
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. 
Continues a paused log-on sequence. 
Halts a log-on sequence. 

Note: Refer to appendix D for more information about ASCII (American Standard Code for 

Information Interchange). 

The special function keys, the cursor control keys, the character keys, and CROiIAJ and CROIT!J 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: 

------------TERMINAL-----------­
ESCAPE BREAK PRNT:OFF 

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

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 
The printer key will be shown either as F' F;:: 1"1'r : () F::' F' (default) or I:::' f;:: 1",1 T : () 1",1, indicating th~ status of the 

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

If the printer 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 ( END LINE) without entering a value, the old select code is used. If the 

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

You should not switch the printer on while data is being transmitted. Additionally, you should not use 
F' ):,: I 1",1 T' 1:::11.. .. 1.. .. while using the MODCOM program. 

Note: The printer specified by this function is not necessarily the same as the printer specified by the 

F' F: I 1",1''1'' E: I:;:: I ::::; statement. 

Frame Keys 

If you press of r ,::~ 1'1'1 1:::' in the TERMINAL set of keys, you will see these keys displayed: 

-------------FRAME--------------
BITS:? ODD ERR:OFF HP-83/85 key labels 

'I: I:::' I'" I'n :i. 1'''1 ,:::1:1. 1:::: C: 1",1 () : () F F' F"L, I I:::' : 0 F F' C: F;:: 

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 compu,ter 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. 

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 MQDCOM 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 r::::C:HD : CIFF key. The echo function in the MODCOM 
program will then be switched on and the key label will show: r:::: C: 1···1 () : () 1···1. 

When you are communicating with another personal computer, the echo should be on:targer 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 F" l... I F' : () F F::· 

key. The key label will change to F·I .... I F' : () t··1 to reflect the current state of the function. 

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

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

Pressing F·l... I F' : CH··I s witches the function off; the key label then becomes F L I F' : CI F F , which is the 
state at power-on. 

End-of-Line Sequence 
The key labeled C: 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 C: 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 doesn't echo, such as another personal computer, this 
function should be set to C: F: ..... 1.... F·. Otherwise, your cursor will not move down the screen properly. 

Character Bits 
The key labeled E: I ·r ::::; : .? or E: I T·::::; : ::::: selects 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 l's are sent for each character. If even parity is selected, an even number of l'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. ,. , 

To change parity, press the key labeled () [I [I. The key label should then display 1:::: I,} E: 1',.1, As you repeatedly 

press this key, the parity will cycle through the five choices listed: 

e) [) [) 
1:::: I,} E: 1"·1 
1:::11.. .. 1.,.11:::1''1''::::; 
1:::11.. .. 1.,.1 fl \'::::; 1;::1 

1"·1 e) 1"·1 E: 

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 E: I:;:: F: : e) F::' F::' or E F: I:,: : () 1"·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: I:;:: I:;:: : e) 1"·1 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 E: F;n;:: : () F' F'. However, if E I:;:: I:;:: : CH··I causes no difficulties, then it is best to 

operate in that state. 

To return to the terminal set of keys press the '1: I:::' I'" m i. 1"'1·:::1 :I. 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: 

-----------DIRECTORY------------
DE:LETE RENAME: LIST STATUS HP-83/85 key labels 

termi.na:l. LOAD ADD STORE 

To return to these directory keys, press the (:1 :i. I'" I:::' c: t key in the terminal set of keys. 
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Adding an Entry to the Directory File 
The 1::1 [) [) key creates an additional entry in the directory file on the mass storage media (t~pe or disc). 

When you press H [II::), you will see the prompt: 1'··1,:::, 1.,.1 I···I.::~ 1'1"11:::' ';:0 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 ( END LINE) without entering any 

character aborts the 1:::1 [I [I operation. 

After you enter a name, any phone number currently in memory will be displayed, followed by: 

1"·1 ~::' 1.,.1 p h () 1"""11:::' ";:0. 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: C:I...1 1""' 1"'1:::'1"""1 '1; :I. () ':::I() 1""'1 : and either 

1"·1 CH·H::: or a sequence that has been stored in computer memory. The next line of the CRT shows: 
1"·1,:::, 1.,.1 :I. () ':::1 () 1"'1 (1"·1 f () 1""' 1"1 () n I:::' ) '-;:0. 

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 
(END LINE ). 

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 I 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: :::::.::l',/I:::'cl, 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 FI [I [I key, you may want to make some changes 

and again store the entry in the directory. The ::::; T' () F: E: key permits updating of entries already in the 

directory. 

When you press the ::::;'r () I:;:: E: key, the CRT displays: 1"·1.:::11"1"1 ~"' t () :,,:"1: () I""" I::' ';:0. Enter the name of the entry 

you wish to update and press (END LINE I. The program then begins with the phone number and goes 

through the same set of prompts and messages as the 1:::1 [I [) key described above. 

Suppose that we want to update our Dow J ones 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 [I I f:II...., and respond to F' 1"'1 () 1'''11:::' 1"11 ... 11"1"11:) ,:::, 1···./1···1·:::11"1"11:::' '-;:0 with [1,...1 and ( END LINE I. 

2. Press 1···1 H 1"·1 C;; 1...1 F' while the program is dialing. 

3. Press ::::;'r CII? E: and see: 1"·1.:::1 rn I:::' '1; () ::::: '1: () 1""'1:::' '-;:0 

4. Type [) ,...I and press ( END LINE I. 
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5. The phone number is correct, so we press ( END LINE I in response to the prompt: I··l ~::' 1.,.1 p h 0 1"'1 I::' '-;:0. 

6. Next, the CRT will display: 

C:I..l I'" r~::'n'J: 1 ()'"I()n : 
E E I.,j :I. E 1".1 ;:: 0:: C I:::; I;:j ~::I 4 ;;:: ) I.,j 9 0:: [I ,..I t··1 !::; ) ~'.II;:j 0:: password) 
New logon O::N for none)? 

Since we want a pause just before the password is sent, we use the display/system control keys to 
delete ~,j (~I and insert F'. Then press ( END LINE I with the cursor under any character in the sequence. 

The CRT should display: 

C: I.A I'" I'" I::' 1'''1 t :I. 0:::1 ':::1 0 1"'1 : 
E E: 1".1 :l E: 1".1 ;;::: 0:: C t::; (~I ::::1 4 ;;::: ) 1".1 ::::1 0:: [) ,...11"·1 !:::; ) F' 0:: password) 
Current echo: OFF 
I··l ~:' 1.,.1 ~::' 0:::: h 0 ? 

7. Press ( END LINE I since we do not want to change echo. 

8. Continue to press ( END LINE I until the CRT displays: 

Current error check: OFF 
t··1 ~:' 1.,.1 ~::' I'" I'" 0 I'" C 1'''1 ~::' 0:::: k '-;:0 

9. Type: 01"·1 and press ( END LINE I. 

10. Press (END LINE I once more after the prompt for EOL and the CRT will display ::;'.::I".,'~::'d. 

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

Note: Changing a parameter or log-on sequence during an I:l [I D or !::; T 0 F;': E 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 f::1 D D or !::; T [I I;:: E key, press the [II::: L. E: T E 
key. When the prompt: 1"·1.::1 I'n I:::' '1: 0:) d I::' 1 ':~ '1: I:::'? appears, enter the name of the entry to be deleted and 

press ( END LINE I. The program then removes that configuration entry from the directory file. 

Listing the Directory 
Pressing 1.. .. I!:::;'r 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 P E: t··1 f:H''Ir:::. The CRT will display the prompt: 
1"·1.:::1 rt'l I:::' 'I: () o::::I·"I.:::lrl'",II::~'-;:O. Enter the name of the entry you wish to change and press (END LINE I. Then the 
computer will search for that name. If the entry does not exist, the CRT will display: 
1"·1.:::1 1'1'1 I::~ 1"'1 () 'I: f () 1.:.1 n 0:::1. Then 1"·1.:::1 rn I::' 'I: 0:) 0:::: 1'''1 .::l n '.,1 ~:' '-;:0 will be displayed again. 

After an existing name has been entered, the program will display: 1"·1 '"~ 1.,.1 rl·:l 1'1'1 I::~ '-;:0 Enter the name you 
wish to change the entry to and press (END LINE l. The CRT will then display: t'-Iarn~::' o::::h.::ln'::~~:'d, 
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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, 1' .. 1.:::11'1'1 1:::' ·:::1 1 I'" I:::' .:::1 el':::1 I:::' ::< :i. ::::: '1: ::::: will be displayed. You will then be prompted for 
1' .. 1.:::11'1'1 1:::' '1: () c: 1'''1.:::11,''1 ':::1 1:::' '? (the first prompt) again. 

Accessing an Entry 
The configuration entries in the directory file can be accessed using the [) I 1:::11.. .. key discussed in section 2. 

In this case the configuration is loaded into computer memory and the dialing and log-on operations are 
performed. 

The 1.. .. () 1:::1 [I key loads a configuration into the computer without dialing. It is useful in conjunction with 

the :;;;;''1'' frr 1...1:;;;; key for editing a configuration entry. We could have used the I.. .. IJHIJ key instead ofthe 

[) I 1:::11.. .. key when we updated the Dow J ones entry earlier in this section. 

Pressing the :;;;;''1'' 1:::1''1'' 1...1 :;;;; key prints (or displays) a listing of the configuration in memory such as the one 

below: 

1' .. 1.:::11'1'1 1:::' , , , , , , , , , , • ,I·'·IOI"·IE 
F' h (I 1'''1 I;!!' n 1 ... 1 1'1'11:) I;::' 1"', • , ,1"4 (11'-1 E 
1.. .. () '::;1 () j'''1 :;:) l!i:' q, 1 ... 1 I!!;' 1'''1 e'i!:'. ,1"4 0 1"·1 E 
Ec:h(), , , . , , , ,[IFF' 
Flip""", "OFF 
D,::I"!:.:::I b:i. 'I::!:::, ,? 
F":::I r :i. 1: ':::1, , , , , , ()[)[) 
E: r rei r CI'''II:::'c:k, " OF'F' 
ECIl.., I I • I I I I I Ii' I I C::f~; 

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 1::1 [I [lor :;;;;''1'' () r;:: E: key. 

Communications Between H P Series 80 Personal Computers 
If you desire to communicate 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 r ·:::1 1'1'1 1:::' 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 C: F:. The key label 

should then change to C: f;:: ..... 1.. .. 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, 
you should also switch the echo to E: C: 1 .. ·1 () : () 1"·1. 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 ofthese capabilities, read on. 





Section 4 

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 t I'" .:::11"'1 ::::: f ':::' I'" key in the TERMINAL set of keys, are shown below: 

------------TRANSFER------------
~:::; 1 .. ·1 C) 1".1 F' I 1.. .. 1:::: C: A ''1'' HP 83/85 key labels 
tel"'minal ENDXFER UPLOAD DOWNLOAD 

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 I,,' 1:::11.. .. ::1:: 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 DClIDC3(XON/XOFF) handshaking to prevent loss of 

data from buffer overruns. 

Downloading 
The [) () 1".11"·11.. .. () 1:::1 [) 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. 

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 C: f;,: r:::: FI T E command, or you can use the [J () 1".11"·11.. .. () FI [J key to 

do so. The [) () 1".11"·11.. .. CI f:1 [I key will only function if you have established a data communications link with 

another computer. 
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Pressing [) () 1".11"·11.... () 1:::1 [) yields the prompt: F':l I,:::, 1"'1.:::11'1'1':::' '? You should type either the name of a 

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 C: 1::1'1" 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 C: 1::1 T' 
command described in your computer owner's manual. 

If the file already exists, the program will display: 

F' :i. I,:::, .;::.p ':::'1"'1 

Waiting for download data 

If the file does not exist, the program will display: 

1:::: ·:::1 cl f :i. I,:::, rl ·:::1 rn ':::' 
Create a new file :Y/N? 

If you respond with 1"·1, the program will prompt for a file name again. 

If you respond with 'r', 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: 

F' :i. 1 ':::' c: r ':::' .:::1 t ':::' cl 
F' :i. I,:::, .;::.p ,:::'rl 
Waiting for download data 

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 I::: 1"·1 [) ;:.:: F' E I:;,: 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 will display: r:' :i. I,:::, t I'" ·:::11"'1 ::::: f ':::' r c: () I'l'l pI,:::, '1: ':::'. 

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 E:: 1"1 [) ::< F' 1:::: 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 ::::; H () 1".11:::' I l... E: key. The prompt: 

F' i 1,::~ 1'''1·:::1 I'n I:::' ''? 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 ::::; H CII.,.I F' I 1.. .. E: key. 

:::; H 0 1".1 F' I l... E can also be used to inspect a file prior to uploading it to another computer system. 
Uploading is discussed next. 

Uploading 
The 1...1 F::' 1.. .. () 1:::1 [I 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. 

MASS STORAGE 

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 1...1 F' 1.. .. () f:1 [) key. After the prompt: F' :i. 1,:::, 1"'1.:::11'1'1 1:::' ''? appears, type the name ofthe data file 

you wish to upload. The program then finds the file, opens it, and displays the question: 
[) () I:::' ::::: I::! () U I'" 1'''1 () ::::: 1: PI'" () I'n P t: \' ..... 1···1 .. ;:-. 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 ''I'' and press ( END LINE), 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 1"·1 and press ( END LINE), the CRT will display: 

Entel'" de1a~ (mi11isecs) between 
::::: I:::' 1'''1.:::1 :i. 1'''1 ':::1 1 :i. 1'''11:::' ::::: 
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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 ifno handshaking is used. ' < 

During uploading, the CRT will display 1...1 p 1 () ,:::1 (:1 :i, 1"'1 P I'" () ':::1 I'" ':::' ::::: ::::: and the transmitted data as if it 

had been typed on the keyboard. 

When the transfer file has been successfully sent, the CRT displays F' :i, 1,:::, 'I: I," ,:::11'''1 ::::: f ':::' I'" c: () i'1'1 P 1,:::, 'I: ':::'. 

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 
E: 1",1 [) ;:':: F' E: I:;;: 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 GETSA V 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: 

1.. .. () FI [) E: I 1",1 "C;; E: 'r ::::; FII,) " If you are using the HP-85 tape unit or 

DRIVE 0 of the disc drive. 

If you are using any DRIVE other 

than DRIVE 0 of the disc drive. 

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, ::::; 1:::1 1,) E: and C;; E:"I", for handling BASIC pl"Ograms as data 

files. These statements cannot be used to handle any BASIC program that has an associated binary 

program. 
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The ::::; r:I',} E: statement has the form: 

"filename" 
:::;; I:::I',} E [ .' beginning line number [ .' ending line number]] 

" file specifier" 

where the quantities in brackets are optional. 

When ::;:; FI',} E: 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 C;; E: T' statement, which has the form: 

" .... / " .... , ...... ,.. II e name 
I .. :, :::. " file specifier" 

C;; E:"I" 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 C;; E: T is designed to retrieve data files created by the ::;:; r:I',} E: statement, data files originating in 

other ways (for instance, downloaded from a host text file) can be retrieved. When a C;; E:'r 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 C;; E:'r 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 :;;;; r:I',) E: a BASIC program as a data file, follow these steps: 

1. Load the BASIC program into the computer. 

2. 1.. .. C) 1:::1 [I E: I",,' II C;; E:'r :;;;; r:I',) II. 

3. Execute the :;;;; r:I',} E: command. 

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

To C;; E: T a BASIC program: 

1. Either scratch any old program or load in the BASIC program you wish to merge with the SAVEd 

program. 

2. 1.. .. C) 1:::1 [) E;: I",,' II C;; E: T' :;;;; 1:::1',) II • 

3. Execute the C;; E:"I" 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 ::::; FI',} E: assembly language source code, do the following: 

1. Switch to the assembler mode. 

2. Load the assembly language source code. 

3. 1.. .. () 1:::11] I:::: I 1",1 II C;; E: T' ::::;j:::I',} II • 

4. Execute the ::::; FI',} E: command. 

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

To C;; E: 'r a saved file containing source code: 

1. Switch to the assembler mode. 

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

3. 1.. .. () I:::IIJ E: I 1",1 II C;; E: 'T' ::::; I:::I',} II • 

4. Execute the C;; E: 'r 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 I,} 1:::11.. .. ::1:: in a BASIC program. 
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Troubleshooting 

If you encounter difficulties in operating the HP 82950A Modem you should perform a self test on it by 

pressing the special function key labeled !:::;'r I:::: !:::; ·r. The message F' ·:::1 ::::: ::::: 1:::,.:::1 ::::: I:::' 1 f '1: I:::' ::::: '1: indicates that 

the modem is operating properly. If the message 1'0'1 () ell:::' 1'(1 f .:::1 :i. 11:::,.:::1 ::::: I:::' 1 f '1: I:::' ::::: 'I: is displayed, the 

modem is not functioning properly, and it probably requires service. Refer to section 6 for service 
information. 

If the message !:::; I:::' 1 f '1: I:::' ::::: 'I: I:::' I'" I'" () I'" is displayed, the characters received as a result of the self test 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 !:::;'r E: !:::;'r is pressed, disconnect the line from the modem and press 

!:::;'r E: !:::; T·. 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. 

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 1:::: I 'r !:::; : key in 
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 Switch E: C: H () key to 
data. OFF. 

Typed characters are not displayed on the CRT. Other computer does not Switch E: C: H () key to 
echo data. ON. 

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 C: F;:: or C: I:;:: ..... 1.. .. F' 
incorrect. key. 
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Condition or Circumstances Probable Cause 

During downloading, the listing does not resume Other computer does not 
after the file access is completed. Data is lost. use DC1 IDC3 hand-

shaking. 

Other computer uses 
DC1 IDC3 handshaking. 

Starts dialing without loading an entry first. First character of name 
is an "@" or a digit. 

Error Messages 

Condition 

Loading MODCOM 
and attempting to run 
the program. 

Pressed ~:::;'r E ~:::;'r key. 

Attempted to [) I f:ll.. .. 
using a name. 

Pressed F;,: E: [I I 1:::11.. ... 

Pressed () I:;,: I C;;, 
FII···I ~:::; 1".1 E: F:, [) I 1:::11...., 
I;,:E[I I HI.. .. , or 
1::II..J·ro .... ·I:::II···I~:::;. 

Message 

1"·1 () rn () d ':::' rl'l 

I···I() I ..... C) t"orn 

E: t"I'''() I'" :I. :::,1 : 

1"'11:::1"'1 C) I,} I::' 

t"1 () .:::1,:::, rl'l f .:::1 :i. :I. ':::' d 
::::: ~::':I. f "t ':::' ::::. '1: 

F'I'''I () 1'''1':::' .:::I:l 1'"' ':::' c: '1: () I'" ':::1 
1"'1 () '1: f () 1..1 1"'1,:::1 

or 
[) :i. :::::c: ()I . ..I1: 

1"'1 () .:::1,:::, rn I:) 1 . ..1 ~::: ':::1 

'r :l rn ':::' ..... () 1...1'1:, 1"·1 () 
c: () 1'''1 1'''1 ':::'C: '1: :l ()I'''I 

rn ·:::1 .:::1,:::, , 

Probable Cause 

Modem not installed. 

1/0 ROM missing. 

Program requires more 
memory. 

Faulty modem. 

Bad phone line. 

Faulty modem. 

Phone directory has 
not been created on 
the tape or disc. 

Mass storage medium 
not available. 

The name is not in the 
directory. 

Phone number has not 
been placed in 
memory using D I 1::11.. .. 
or 1.. .. () 1:::1 [I key. 

A previous command 
has switched the 
modem on. 

No modem hand­
shake established 
within required time 
limit. 

Line busy. 

Action 

Reduce the size of the 
file. 

Press ( CO NT ) key to 
send additional DC1 
characters . •. , 

Change entry to a dif-
ferent name using 
F~E:I···II:::II·'lE:. 

Action 

Switch off computer & 
install modem. 

Switch off computer & 
install 1/0 ROM. 

Switch off computer & 
install memory 
module. 

Have modem repaired. 

Disconnect phone line 
and press ~:::; T E: ~:::; T 
key. 

Have modem repaired. 

Create the entry and 
directory using the 
f::1I::) [) key. 

Insert tape or disc. 

Press 1.. .. I ~:::; 'r to 
obtain listing. 

Use [I I 1::1 L. key. 

Press H 1:::11"·1 C;; 1...1 F' . 

Try again. Use 
handset to listen for 
problems after dial­
ing is complete. 
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Condition Message Probable Cause Action 

No phone line con- Connect phone line. 
nected to modem. 

HI...I·r C) ..... f::II···1 ::::; mode 11"'1 ',.,' .:::1 1 :i. cl I···:i. I"""I'",I! Ring signal shorter No action needed. 
is operating. than .5 seconds was 

received. 

Enabled the printer. 11"'1 ',.,' .:::11 :i. cl ::::: ,:::,1,:::, c:: t You entered a code Enter the select code 
c:()cll:::' that is out of range, and address that spec-

the modem select ifies the printer. 
code, or a non-
existent code. 

Attempted to 1"·1.:::1 rn I:::' 1"'1 () '1: f () 1...11"""1 cl The entry name does Press I .... I ::::; 'r to 
[I E: 1.... E:'r E:, I .... () FI [), not exist on the tape or obtain a directory 
I:;:: E 1"·1 1:::1 1"1 E:, or disc. listing. 
I:;:: E: F' 1....1:::1 C: E:' an entry 

If you have a mass Use 1"11:::1::::;::::; 
in the directory. 

storage ROM, the ::::;T'C)F:I:::IC;E: I::::; 
wrong device is the statement to specify 
mass storage device. the medium 

containing the 
directory after pausing 
program. 

::::; 1···1 C) 1".1 F' I I .... E:, E:acl f :i. 1,:::, 1"'1·:::1 rl"ll:::' The file name you Press C: f:I'r key to list 
[I C) 1".11"·11.... C) f:1 [I, or entered does not exist mass storage medium. 
1...11:::' I .... () 1:::1 [) operation. on mass storage. 

The wrong type of file Select only data files 
was selected. that have been 

downloaded, created 
using ::::; 1:::1 1,) E:, or 
created using a text 
editing program. 

Data comm link 1"'1 () cl,:::, 1"1"1 C::·:::I 1""' 1""' :i.I:::,t"· The phone connection Re-establish the con-
established. 1 () ::::: 1: has been broken or nection by pressing 

the other computer C) I:;:: I C;, 1:::11"·1 ::::;, or by 
has switched off its redialing. 
modem. 

Downloading or I I"'IP 1 ... 1 t 1:)1 ... 1 f f,o::' I'" The hardware buffer Disable printer. 
printing. ()',/I:::' I········ 1"""1 ... 11"""1 ! [1.",1'1: ·:::1 has been filled more 

1 () ::::: '1: quickly than it has 
been emptied. 

System on other end Disable printer and 
of line does not use download a file 
DC1/DC3 handshake. smaller than the 

buffer size. 

Logging on auto- T '1 . I o. 1""1 \s' .::~ .. :I. (: c::I···I.:::1 I""" :i.I···1 A character other than Press ::::;'r 1:::1 T·I . ..I ::::; to 
matically. 1 ()':::I ()I"""I : E:, 1".1, F', space, or obtain entry list; press 

(stri ng) has been ::::; T' () F;:: E: to update 
sent while logging on. logon sequence. 
The character is 
displayed after the 
": " 
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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 self test. If the modem test fails, disconnect the phone 

line and rerun the self test. This procedure eliminates the possibility of phone line interference. If the 

modem still fails the self test, have it repaired. 

If the modem passes the self test 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 ofthe 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 reception, 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: 

• Reorient the receiving antenna. 

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

• Move the computer away from the receiver. 

• 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. 

(ill (ill ern (ill (ill @ (ill (ill 

I l!II~ riiI!IIiII. lililllllll_ lilllll.ill!; aa. ~ illliI 

J. ii1T 
ill; -- I-ill- wa_ IiiIIIIIIII 

-ilillii 111 .. ··1- !ilia. -- illilil• 

-- 1IIIIIIIIIIIilii lillllllill .- --L UiBII Illlill!III II- I=IIE -WI_ 1iiitI!Ii. 

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 

"e,,,,,·e,. 1 Invokes the TERMINAL set of special function keys. 

.. ,," 1 Requests and dials using a phone number or a configuration entry 
name. 

'11"",'- 1 Dials the number already in computer memory. 

"'5"el
" 1 Turns off the modem and hangs up. 

'i"""1'" 1 Waits for phone call; when ring is detected, attempts to establish 
handshake with originating modem. 

'e"·p"· 1 Attempts to handshake with originating modem. 

!"ME 1 Attempts to handshake with answering modem. 

illlII 1 Performs a selftest on the modem. 

37 
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Terminal Set 

Key Section Function 

111111. 2 Invokes the DIRECTORY set of special function keys. 

1111111111 4 Invokes the TRANSFER set of special function keys. 

1111111 3 Invokes the FRAME set of special function keys. ,., 

111111111111 1 & 2 Invokes the CONNECT set of special function keys. 

I_III .. 3 Sends an escape character on the phone line. 

!!,IF! 3 Sends a break on the phone line. 

1IIIIIBilii 3 Switches printer off and on, prompting for a select code when 
or appropriate. Default is off. 

IIIIIIIBIIII 

Directory Set 

Key Section Function 

1IIIIIIIilii 2&3 Invokes the TERMINAL set of special function keys. 

1IIIili 3 Loads a configuration entry into program memory from the directory 
file. 

1m .. 2&3 Enters a new configuration and phone number into the directory 
file. 

ilIU' 3 Updates a configuration entry already in the directory file. 

1111111- 3 Removes a configuration entry for the directory file. 

l'lllilil_ 3 Changes the name of a configuration entry. 

I'· 3 Lists the names of the configuration entries in the directory file. 

illlIIl _ 3 Prints a record of all specifiable parameters in program memory. 

Transfer Set 

Key Section Function 

1111111111111 2&3 Invokes the TERMINAL set of special function keys. 

1111111111. 4 Terminates 1...1 F·I.... () FI [I, [I () 1.·.11"·11.... () FI [I, or !::; H () 1.·.1 F' I 1.... E: operations. 

'''M'·''''- 4 Sends data file to system on other end of telephone line. 

III1III1II1I111I 4 Receives data through the phone line and stores it on the mass 
storage medium. 

III1III1III 4 Displays a data file on the CRT. 

III 4 Displays the catalog of the current local mass storage device. 



Key 

"M'"IIife. 

'!!II!!" 
or 

!"i"B!!" 

r ..... I.' 
or 

1UiB!!. 

Ot' 

---r:g-_ 
or 

U.-

UPWI 
or rue.., 

Section 

2&3 

3 

3 

3 

3 
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Frame Set 

Function 

Invokes the TERMINAL set of special function keys. 

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. ' , 

Switches flip on and off. When it is on, typed characters are sent in 
lower case. Default is off. 

Switches the end-of-line sequence between carriage return and 
carriage return/line feed. Default is C: F;::. 

Switches between seven and eight data bits (with one stop bit). 
Default is seven. 

3 Selects anyone of five parity checks. Default is () [) [), 

3 Switches the error check on and off. When it is on, any characters 
received with parity errors will be underlined. Default is off. 

MODCOM Program Documentation 
If you wish to obtain a program listing, you must press ( LIST) or ( PLST ) after both the MODCOM program 

and its supporting binar:r}rogram, IPBIN, are present in computer memory. You cannot obtain a 
program listing while the programs are running. Pressing the ( LIST) key while the program is active will 

cause the computer to beep and otherwise ignore the key. 

There are two ways to obtain a program listing. You can pause the program by pressing ( RESET) and then 
press ( LIST) or ( PLST ). Or, you can load the MODCOM program, and then manually load the IPBIN 
program by executing: 

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 ( LIST) or (PLST) 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 82950A Modem for specialized applications. 

Phone Directory Listing 

1000 
1010 

, Program to read and display the contents of the phone directory 
of the MODCOM program. The directory is in the file PHONE# 

1020 ! 
1030 ! VERSION 1 10/27/81 
1040 
10~50 

10r.;,O 
1070 ' 

The name field is set to CHR$(128) when that record is 
empty. Name is .et to CHR$C25S) to indicate the end of 
+il(~" 

l080 ' 
1090 ! So to print out the file, read every record until either 
1100 ' a name of CHR$(255) is found or an EOF error is generated. 
1110 ' Remember to skip records with name CHR$CI28) 
1120 ' 
l130 ! Variables 
1140 ! N$ Installation name 
1150 ! P$ Phone number 
11~) , L$ Logon sequence 
1170 R4 Parity and data bits 
1180 EO Error check 
1190 ! L9$ End of line sequence 
1. :;;:~OO ! FEl F lip 
1210 'E Echo 
1220 F~ 

12::;0 ' X 
1240 ! 
:1.250 ! 

RE!CCW'd 1"lI"lInber' 
Temporarv variable 

1260 DIM N$[14l,P$[32l,L$[96l,L9$[2l 
1270 INTEGER R4,EO,FB,E,R 
1280 
12'10 
1300 ' NOTEn Installation name, phone number and end 0+ line 
1310 ! are stered in the +ile as 
1320 ! strings" Flip and Echo are integers set to 1. +or on and 
1330 0 +er of+. Error check is 8 or 0 +or on Dr of+. 
1340 ! R4 is the byte from control/status register 4 0+ the 
1350 ' modem interface (.ee appendix on control and status registers 
1360 ! in the modem owner's manual). 
:I,::PO ! 
1 ~,80 
1390 ON ERROR GOTO 1690 
1400 (~~:;B I GN4f 1. 'IT) "F'HONE#" 
1410 ' Now read the directory file 
1420 ON ERROR GOTO 1760 
14:::;0 R"",O 
1440 RaR+l @ READ# 1,R I N$ 
14~50 IF' N~;~'CHR$(:l.28) THEN PFUNT "Empty I'''*;;)coI'''d'' :j) PFUl\lr ::j) GDTCJ 1440 
1460 IF N$=CHR$(255) THEN 1840 ! End of file, gete close and end 
1470 READ. 1 I P$,L$,R4,EO,L9$,F8,E ' Read in a record 
14BO PF<INT' "Nii\I1H?~ ":; i'Hi 
:14<10 l""nIN'r "PhDf'l€,?:: "lP;~ 

1~500 PFUNT "l...ClI:,:}Ol"ll ";l...~I; 

1~:'il0 1:::'1"\11\1"1" II [),,,t,;;.\ bi.t~,,;:: ";RiI- IvlClD 4+,:5 
1:",i::?0 X'''I:~4\B IvlOO B :,) PfUI\IT "PiiH' :i, t.y:: ":i :;j) IF :~"'O "1"1"'IEJ,j PF~II'rl" "Nonl,;," 
:l.5::~~0 IF )('''l TI",II::::I\I 1""1":11\1'1" "Odd" 
1:,:AO IF )('''''::'': "I"HEI\I PRIN'r "EVI?!''','' 

l. :::;~"iO IF' )( '''~,) THEN PR I NT II r-d, WI'lV!;o :I." 
:l~'560 IF' X''''7 THEN PPINT' "?"d, \0'1 ," V f.;; 0" 
l. :570 IF )( IvlUD ::':~'''O f'lND X '1*(1 THE:N F'n I N'r "1...11"1 knc:)wn" 
:I.~;8(1 PfHNT "EI'Tell"' c:hE,,:k:: "il:j) IF EO THEN F'FnNT' "ON" ELSE: PI:UNT "OFF" 
1:590 PfUN"1" "Output jSf.'P"~I''',~tDI~:: ";:;j) IF'L.';';I;""CHI::~;~C:I.::~;) 'T'HEN F'I'n:NT' "CF~" :;i) CH::rrO :l.b:ZO 
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1600 IF l... (;>!j"~CHF~,*' ( l, :;)) 2d:;HF~"" ( :I. 0) THEN PI=< I NT "CH / LF" ;il (30TD 1620 
161.0 PFUNT l...9$ 
l,620 PHINT "Fl.:i.p: "~;,~ IF FB THEN PHINT "ON" EL.m,: PHINT "OFF'" 
1630 PH Urf "Ed)!:!: "; <~ IF E 'fHEN PH I NT "ON" EU"E PH I N'r "OFF" 
1640 PHINT @ PHINT 
1650 GOTO 1440 ! Go back for another record 
1660 
16?0 
1680 I 

1690 ! Error handler for ASSIGN 
l,700 
17:1.0 DISP "Err'ell"" i.n i~f;;s;iqn";EF~I=<N ;j) GOTO :I.m:;o 
1 T~~O ! 
1. T:~:O 
1740 ! Error handler for HEAD #1 
17::;0 
l,760 IF EHHN~71 THEN lB40 ! End of file error 
1770 D IE,P "[rTor' :i. n r'e~1d" ~ EHF~N ;j) BTOP 
l,7BO I 

1790 ! 
1BOO I 

1010 I 

1B20 I A name of CHH$(255) or and [HHN=?l jumps here 
uno 
18<1-0 DIE,P "End of fil~?" ;j) ?lB~;IGN'1i 

lB~';O END 

Automatic Dialing 

TO * 

:1.0 I subroutine to dial a string of digits 
20 I using an HP-82950A modem and an 1/0 rom 
::".0 
40 I VERSION 03 12/03/B1 
~50 ! 
60 I Heads each character in K$I 
70 if the character is a digit, then pulses that many times 
HO ! 
':;>0 I 

100 
110 

waits for one second for each @ I 
and ignore. anv other characters. 

! Must use a ti.mer for critical timing measurements, 
,,,!;;. "W(iIT'" i~;; ,,,c:cur,,,tE~ only to th!,) rlfi.li"r·e!;;;t. 1/60,·th of 

1 :;-:~O ! 
130 ! input parameters 
140 I ----------------

:I. ~:.7,iO ! S 
1.60 I 

170 

select code of modem 
.tring t.o be dialled 

1HO ! 
190 I 

internal variables 

:;-':00 I 1<1!~ 

:.': 1. 0 1< 
:;?:?O ! I 
~?::::.O ! ,J 

current char from K$ 
NUI"I (1< 1 !I') ····4!:l 
IDDP count"')I'· 
I DDp count£i)r· 
"ti,~·(·:.u~;; of mDdf"m 

260 ! start of rDutine 
270 I 

2!:l0 DIM K$[30J,K1S[lJ 
290 INTEGEH K,I,J,S3 
300 ! check if mDdem is busv 
::~:10 E(!""(.)TUE; B, ::~: :: b::~: 

::'::;::0 I I:::' s::":< >:2 ·fl···IEI\! D I BP "mOdE)1Il bl..ls\!!" ;,i) STUP 
330 ENABLE KBD 12!:l I disable all but reset key 
340 CONTROL B,2 6! defeat autD-disconnec 
::'::'50 W~ I T 100 
360 CONTROL. S.:;:: 4 I hang up 
370 WAIT 1600 ! give enough t.ime to hang up 
3BO CONTROL. S,2 :: 6 ! take phone off hODk 

~"\ !5t-?c:: on d " 
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390 WAIT 2000 I wait for dial tone 
400 I start ciialine 
410 FOR 1-1 TO LENIKS) 
4:;:~O 1<:1.'1;'''''1<'*;[1,,1::1 I Q0,)t OnE) chii,\Y"act(:'lY" 
430 I wait one second if an @ 
<1·<1·0 II:::' 1<:l.S""''':,)'' "I"I·-IEN D:U")I:::' "w,;itinq" :,i) tA){:\I'T' :1.000 :i) DCrrO t'.;t'30 
450 K=NUM(K:l.S)-48 ! convert character to pulse count 
460 ! check for diqit 
470 IF' 1«0 em K>9 "I"HE:N DIf::;P "i(.:.lnol'''inq''::I<:I.,*' ,i) [iCrT'O ~::.;HO 

4BO DISI:::' "di,rll:i.nq";I<:I.'I; 
490 IF K=O THEN K=:l.O ! 0 means ten pulses 
500 FOR J=:I. TO K 
510 I de ene digit 
520 ASE~RT S~5 @ ON TIMER# 3,5:1. [iOTO 540 I make line active and sbt timer 
530 [iOTO 530 I wait for timer interrupt 
540 ASSERT 8~6 @ ON TIMER# 3,25 [iOTO 560 I line back to inactive and Bet timer 
550 [iOTO 550 I wait for timer interrupt 
560 OFF TIMER# 3 @ NEXT J 
570 WAIT 700 I inter-diqit delay 
~:'.;BO NEXT I b,'iH:k fOI'" nc,))d:. Chii"''' 
590 ENA8LE K8D 255 ! reanable keyboard 
600 DIE;P ::i) DlbP "d:i. ii,d. :i. nq compl f;'·I":.f;)" 
6:1.0 CONTROL b,2 7! make the modem active in oriqinate mode 
620 RETURN I to callinq proqram 
f."::W) END 

Automatic Answering 

10 
20 ! 
::,:0 
40 I 

subroutine to wait for a ring and answer in answer mode 
using an HP-B2950A modem and an 110 ram 

VERSION 01 B/2H/BI 

60 Wait for a ring, check again half a second later; 
70 if not rinqing, indicate an invalid ring and go 
HO I back to waitinq. If still ringing, answer and 
90 I wait 17 seconds for a mod am handshake to be established. 
100 I If the handshake is not established, then hang up and wait again, 
110 I otherwise indicate connection is made and return. 
120 ! 
1. ;)0 I input parameters 

,140 
150 B 
160 ! 

select coda of mod am 

170 internal variables 
1~) I -------------------------

:1.90 
200 
210 I also, timer #:1. is used 
~?20 ! 
230 start of routine 
240 I 

:?!'.'SO II\I"I"EGEH B::': 
:?60 DIS!=' "mOdf?fn ''II,dtinq -for' rinq" 
270 CONTRC~ S,2 ; 5 
280 ! wait for ring 
290 STATUS S,3 ~ B3 
300 IF I\IOT 8ITCS3.3) THEN 290 ! if no ring, then loop 
310 WAIT 500 ! wait half a second 
320 BTATL~ 8,3 ; S3 ! check for ring aqain 
S:":O IF NUT BIT C!33" :;<:) THEN DH3P ":i.nvi;-,l :i.d Y"inq" 
::,:40 D I Ell'" "phcnt~ r.~nSWf,~y"r;)c:I" 

350 CONTROL 8,2 5! answer in answar mode 
::,:60 CONTI::::OL B" :,;:~ 

::'PO !A)i,,\I"1" :1.00 
::'mo CONT'I'~Cll"" S" 2 I:'~' ,,,' 

@ WAIT 200 @ [iOTO 260 



400 ON TIMER# 1,17000 GOTO 460 
410 EITATUS 8,3 ~ 83 
420 IF 83:>1 THEN 410 ! wait for handshake 
430 OFF TI~ER# 1 ! handshake was successful 
-'I·.I-/.O DIbF' "C:DnnE~ct:.ion m,,~d\,,~" ,i) HE: TURI\I 
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450 if you get here, the time expired without a modem handshake 
460 OFI:::' TIIYI[I:~'I* :1. ;:,1 DIE;!"" "c:DnI"H,~ct:i.on not m,;,\df;~" ;i) DOTTI :?60 ! ti'''v ,;;,q,dn 
470 END 

File Creation 

IO ! 
~::O ! 
:::::0 ! 
40 I 

!:'jO ! 
60 ! 
]0 
ElO 
',>0 
100 ' 
110 

program to create a file that is con~atible with the 
upload and download routine. in MODCOM. 

VERSION 01 10/2/El1 

Asks for the name of a data file; 
then •• ks for lines of text, which it places in the file, 
until a null line i. input (which ends the proqram). 

I20 N$ 
1:30 ' At. 
140 ' 

name of file to be used 
string read from u.er 

150 ' start of program 
160 ' 
170 DII'1 N$[17J,(.·\$[100] 
lElO ! get name of file to u.e 
190 ON ERROR GOTO 310 ! in ca.e of an error in input 
200 D I SF' "N.311l!? c)f f i 1 f.~ tC) uise" II ;,) I NPUT Nil; 
210 ON EHROR GOTO 360 ! in ca.e the assign doesn't work 
220 AbSIGN# 1 TO N$ ! open the file 
230 ON ERROR GOTO 310 ' in ca.e of an error in input 
240 DIE!'" "li.nE~ of tE~Ht";@ INPUT ?,,$ ! f.lf.~t ,il lir1(;,~ of tfE!Ht. 
250 ON ERRCffi GOTO 430 ! in ca.e the write to the file fail. 
260 PRINT# 1 ~ A$ ! writ.e the string to the file 
270 IF ':l$"'"'' 'rHEN 490 EI .... GE: 2::":0 I a null lirH" ends thf.0 pl'''cqr,,1Il 
2130 I 

290 ' error handler for input error 
::;::00 ! 
310 OFF ERROR ! in case of more errors 
5:;:~O DISP "b,;~d input" ,~ GOTO 190 
:":~~O ! 
340 ! error handler for a.signment errors 
:2::!50 ! 
360 OFF ERROR I in case of more errors 
::':70 IF EF\FIN~"6? THEN D:n,,;p "b,\\Id fi.ll~' naml0~" ;:i) GOT'!:) 19(1 
::mo IF EHHN'''6B ·rl··lEN D I ~:;p "b'io\C:1 + :i. 1 f.'~ t VPI?" ;il ocrro :l90 
·.:YiO DIbP "f!.~rI'··Dr· ":IEJ:::RN;" em l:i.rH'~ "IIEf~f~I .... ;;i) P{1I...If::;E ! ,\\Iny ntl"lf.0Y" (~rrc)l" 

400 I 

410 I error handler for readina a string 
4·~;?O ! 
430 OFF ERROR ! in case of more errors 
440 IF Ef'lFIN""'?:l TI···IEN BEEP ;:i) DIUP "F:i.l€! too !'i:-ln,idl" ;:i) GCrrO 4'10 I \?nd····Df .... ··fil€·~ E1YTDI"' 
4~"iO DIE>P "',,~Y"I' .. nl' .. ";EF<r~N;" on l.i.rH0 ":1 1:,,: Fml.... ;iJ P (.lU HI::: ! any c)thf21"' en"01"' 
460 ' 
470 I reach here when a null string is input or end-of-fil.e is reached 
41:30 ' 

TO * I close the +11e 
~500 DIBP "F:i.1E) c:1Cliii;E·~d" pY"C)cJI''',,,m E'nd!iS" 
~:'!1.0 I:::I'ID 
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File Printing 

10! program to print out a file that is compatible with the 
20 upload and download routines in ~~DCOM. 

40 VERSION 01 9/30/81 
~;o 

60 I Reads a string from the file~ if it is a null string 
70! or end-of-fil. is reach.d then the program stops, 
80 otherwise the string is printed and the program 
90 goes back for the next string. 
100 I 

110 vari able~;; 
120 ! ------------------------
130 ! N$ 
140 ! All; 
150 ! 

name of file to be printed 
string r.ad from fila 

160 ! start of program 
170 
180 DIM N$[17J,A$[200] 
190 ! get name of file to print 
200 ON ERROR GOTO 320 ! in ca •• of an error in input 
~210 DISP "Namf? cd: file to pY"int";,,) INPLJ'r l\jl~ 

220 ON ERROR GOTO 370 ! in case the .s.ign doesn't work 
230 ASSIGN. 1 TO N$ I open the file 
240 ON ERROR GOTO 440 ! in ca •• the read doesn't wrnrk 
250 READ. 1 ~ AS I read a string from the file 
::?60 IF A$'"'''' THEN 500 ! ~mc:1 of ./: i I f..~ 

270 PRINT AS ! print the .tring 
280 GOTO 250 I back for next string 
290 ! 
300 ! error handler for input error 
::":10 I 

320 OFF ERROR ! in case of more errors 
:';.:$(1 DISP "bad input" ;l) GOrO 200 
:::v~o 

350 I error handler for .ssignment errors 

370 OFF ERROR ! in ca •• of more errors 
::~;BO IF EHRN::::67 THE:::N DISP 'Ib;::\<:! fi.lf.~·~ nl:':\mf.~'1 ::i) GDTCl 200 
:::'80 IF EI::::I"~N::"68 "I"HEN DISP "bi;u:l -I':i.le type" ;l) OOTO 200 
400 DIBP "f,~YTC)F" ";ERF~N;" on l:i.r'H:1 ",ERf~L. ;il P{·\UE,E I iiH1Y oth(;11'" E'!Y'TO'" 

41.0 ! 
420 ! error handler for re.ding a string 
4:::;0 I 

440 OFF ERROR ! in e •• e 0-1' more errrn"s 
450 IF ERRN~71 THEN GOTO 500 I end-of-file error 
460 DH:;P ""~YTC)"" ",EI::::F~N;" on l:i.nE~ ";EHI::U". ;:i) PI~\UHE I i:;\I"l)l c)'t:.h(,~Y" erY"oY" 
470 I 

480 ! reach here when a null string is read or end-of-file is reached 
4'10 ! 
!:')()O DU,F' "*** (~)J'1d Df -i':i.l,;? ***" 
510 AE~IGN# 1 TO * I close the -I'ile 
~::;:'::O I:,::ND 
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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 

programming applications. You can write to the control registers with the C: 0 1",I'r I:,: (H", statement. The 

::::;'rfrrl...l::::; statement accesses the readable registers. Refer to the I/O 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. 

HP82950A 

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 0 

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 

Break 
Received 

Value = 
128 

bit 6 

Framing 
Error 

64 

bit 5 

Parity 
Error 

32 

bit4 bit 3 bit 2 bit 1 bit 0 

Received 
Data Auto-

Available DCD disconnect DSR CTS 

16 8 4 2 

Register 1 is a read/write register. The value contained in this register determines the conditions that 

cause an interrupt to the computer. 

45 
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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 lihes, and the 
contents of the associated register. Control Register 2 is abbreviated CR2; Status Register 3 is SR3. 

MODE I DRS I RTS I DTR I CR2 SR3 loCO I DSR I 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 6 2 0 1 0 
Answer pulse 0 1 6,1,6 Note 2 0,1,0 0 0, 1 

low 
Auto-disconnect x 0 0 Oor4 2 0 1 0 

Notes: 

1. eTS = 1 after handshake 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 O. eTS = 1 after handshake completion. 

Register 2: Modem Control Signals 

bit 2 bit 1 bitO 

Value = 4 2 

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 register. 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. 
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Value Rate Specified 

0 50 
1 75 
2 110 
3 134.5 
4 150 
5 200 
6 300 

Status Register 3: Modem Status 

bit 3 bit 1 bitO 

Value= 8 2 

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 bit 5 . bit4 bit 2 bit 1 bitO 

Force Even Character 
Parity Parity Length 

Value = 32 64 16 8 4 2 1 

Register 4 is a read/write register that specifies character length, stop bits, parity, and forces a break to be 

transmitted. The reset default is 10 (seven bits, odd parity, one stop bit). The following table shows how to 

select the value for the CO I···j T F: 0 L statement to specify combinations of character length, parity, and 
stop bits. 

Bits/Character 
Parity Specifier 

None Odd Even 1 0 

5 0 8 24 40 56 
6 1 9 25 41 57 
7 2 10 26 42 58 
8 3 11 27 43 59 

Note: This table specifies 1 stop bit. To specify 2 stop bits, add 4 to the values found in the table. 
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Register 5: Modem Features 

Value = 

bit 4 

Transmit 
Handshake 

16 

bit 1 bit 0 

2 

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 

Enable 
Transmitter 

Value = 
128 

bit 6 

Strip 
Received 
Rubouts 

64 

bit 5 bit4 

Strip Change 
Received Character 

Nulls if Error 

32 16 

bit 3 bit 2 bit 1 bitO 

Set Bit 7 Reset Auto-echo Enable 
of Character Receive Enable Receiver 

if Error Queue 

8 4 2 

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). 
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Status Register 10: Line Status 

bit 5 bit4 bit 3 bit 2 bitO 

Not Not 
Transmit 

Break Framing Parity Not 
Received 

Register Data Used Used 
Empty 

Received Error Error Used 
Available 

Value -
32 16 8 4 

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 

Enable 
Transmit 

Flag 

Value = 
128 

bit 6 

Disable 
Transmit 

Flag 

64 

bit4 

Not Terminate 
Used If CR15 

16 

bit 3 bit 2 bit 1 

Terminate Terminate Terminate Not 
IfCR14 If CR13 If CR12 Used 

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 

End of 
Output 

Data List 

Value = 
128 

bit 6 

End of 
Input 

Data List 

64 

bit 5 bit 4 

Transfer CR15 
Count Character 

Expired Received 

32 16 

bit 3 bit 2 bit 1 bit 0 

CR14 CR13 CR12 DEUM 
Character Character Character Character 
Received Received Received Received 

8 4 2 

This register is a read~only register that indicates the reason for terminating an I/O operation. When 

multiple conditions are specified, this register is read to determine the I/O 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. 
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Control Register 16 

bit 7 

Auto 
RTS 

Enable 

Value = 
128 

bit 6 

EOL 
Transmit 
Disable 

64 

bit 5 

32 

Output EOL Sequence 

I bit4 I bit 3 1 bit 2 1 
Six Bit EOL Character Count 

16 8 4 

bit 1 I bit 0 

.,' 

2 

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. 
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Setting the Select Code Switch 
, 

The select code switch is contained inside the modem. All commands from the computer to the Iilodem 

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 ~witch. 

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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1 , 

I , 

I I 

l- I 

, 
Figure C-1. Disassembly 
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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 b~ setting the switch segments to the positions shown in 
figure C-2. You can change the select code to any integer from 3 through 10 by changing switch segments 
1,2, and 3, according to the table in figure C-2. 

123 

III ~: ---' 
---' 
---' 
---' 

SELECT CODE ---' 

---' 
---' 
---' 
---' 

---' 
---' 
---' 
---' 

SELECT Segment Segment Segment 
CODE 1 2 3 

3 0 0 0 
4 0 0 1 
5 0 1 0 
6 0 1 1 
7 1 0 0 
8 1 0 1 
9 1 1 0 

Preset I 10 1 1 1 I 

Figure C-2. Modem Printed-Circuit Assembly Switch Assignments 
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Note: If you re~et 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 interface 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. 
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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 HP 82950A 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: 
1"'1 C) [I C: () 1"'1 :;;;: '?, IF::' E;;: I 1",1 ::;;: '?, and C;; E: ''I'' :;;;; f:I I,} :;;;: '? These should be used in lieu of 1"'1 () [) C: () t"I, I F' E: I 1",1, and 

C;; E: ''I'' :;;;; f:I I,} respectively. 

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

• Memory Module (32K or larger). 

• HP 82936A ROM Drawer. 

• I/O ROM (part number 00087-15003). 

• Modular telephone line (payor 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. 

• When error checking is enabled, any erroneous characters will appear in inverse video instead of the 

underlined characters described in the manual. 

• 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 () [) C: () 1"1 :;;;: '? program. 

Operational Differences 
• Both the I F'I;;;: I I',j :;:: '? and GET' :;;;; 1::1 I,} :;;;:? binary programs can be in computer memory at the same 

time. 

• The (TR/NORM ) key (located in the same place as the ( SCRATCH) key on the HP-83/85) is used to abort 

an ongoing log-on sequence. 

• There is no ~ key function available. 

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