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Welcome

Congratulations!! You've purchased another fine Timewave product.
PLEASE, before we go any further, may we ask you to FILL OUT AND RETURN the
Warranty Registration Card, which has been packed with your PK-900.

Product Update Policy

From time to time Timewave may make available updates to the design of its
products. We can only tell you about these updates if we have your warranty
card on file. PLEASE SEND IT IN if you have not already done so.

In Case of Trouble

Application and troubleshooting assistance may be obtained by calling Timewave during
our 8:00- 5:00 working hours in St. Paul, MN. Ask for the Technical

Support Department. The phone number is (651) 489-5080. Please have your

PK-900's serial number and version date of the software available. The

version date is on the first screen that comes up when you turn on the PK-900.

We will also need to know the nature of any other equipment connected to the

PK-900.

You may wish to attempt to solve problems locally, using other hams or an Timewave
dealer. A helpful Amateur with equipment similar to your own may literally be
just around the corner. Substituting another PK-900 or Data Controller that

you know is working properly for your questionable one is a diagnostic

technique that will check out the rest of your station. You may also try

running your PK-900 in another station if possible.

Timewave provides emall Technical Support for its line of amateur radio equipment.

Email addreses are: techsupport@timewave.com and service@timewave.com

If you call for assistance, please have your PK-900 up and running beside the
phone. Our Support technician will likely ask you to perform certain keyboard
routines to aid in diagnosis. If you have a voltmeter handy, you might have
the PK-900 open so you can report measurements to the technician.

Many of the Timewave products that are sent to us for repair are in perfectly good
order when we receive them. There is a test and alignment charge for units
returned to us in working order. Please perform whatever steps are applicable
from the installation sections of this manual to insure that there is a problem.

PLEASE DO NOT RETURN THE PK-900 TO US WITHOUT CONTACTING US FOR PERMISSION AND
AN RMA NUMBER. WE WOULD LIKE THE OPPORTUNITY TO TROUBLESHOOT THE PROBLEM OVER
THE PHONE FIRST, SAVING YOU BOTH TIME AND MONEY.

If the unit must be sent in, we will give you a Return to Manufacturer
Authorization (RMA) number over the telephone. This number allows us to track
your unit and provide you with its status. Please write this number on the
outside of the box so we may process your unit as quickly as possible.
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If you send us the PK-900 by UPS it must be sent to the street address -
not the post office box number. The street address is:

AEA. Inc.
2006 196th St. S.W.
Lynnwood, WA 98036-7042 USA

Attn. Technical Support
RMA # S?2?22722?2°?2°?2° (obtain by telephone from AEA)

We will need YOUR street address for UPS return - be sure to send it. Please
include your daytime telephone number in case we need to contact you for
further information.

UPS Surface (Brown Label) takes 5-6 days, Blue takes 2-3 days. Red is an
overnight service and is expensive. Send the PK-900 in a way that it can be
traced if we cannot verify receipt of shipment. We suggest UPS or insured
postal shipment.

If the PK-900 is still under the original owner's warranty, AEA will pay the
cost of the return shipment to you. The current policy is that it will be
returned Brown, if received Brown or by US Mail; returned Blue, if received
Blue or Red or by other overnight service; or returned as the owner states in
his letter if he furnishes the return cost for the method he selects.

If the PK-900 is out of warranty, it will be returned by UPS Brown COD unless:

1) When you call us for an RMA number, the service technician can estimate the
cost of the repair over the phone.

2) It was received UPS Blue/Red in which case it will go back UPS Blue COD, or

3) If you designate billing to VISA or MASTERCARD, or 3) you prepay the
service charges with a personal check, or 4) you specify some other method
of return. We cannot accept American Express.

Typically, we will service the product in five to ten working days after it

has arrived at AEA if we have all the facts. If we must call you, it may take
longer. PLEASE include a letter stating the problem and where you can be
reached by telephone. If you can be reached by phone in the evening on the
East Coast, let us know the number. Our current rate for non-warranty service
of the PK-900 is based on time and material and return shipping. AEA is not
responsible for damage such as caused by lightning, nonprofessional alterations,
poor storage/handling, etc. We will make note of any shipping damage upon
receipt. See the inside back cover for Warranty information.

Should your warranty card not be on file at AEA, you need to send the proof of
purchase date to receive warranty service. Typically a copy of your bill of

sale from an AEA dealer will suffice.

The warranty is for the original owner only and is not transferable.
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CHAPTER 1
INTRODUCTION
Overview

The PK-900 was designed by AEA to provide you the Amateur the
complete digital operating position when coupled with a Personal
Computer or Computer Terminal. The PK-900 couples your HF or
VHF/UHF (or both) voice transceivers to your computer or terminal so
you can use its keyboard and display to "talk" to other Amateurs.

Capabilities

The PK-900 allows you to transmit and receive all legal Amateur
digital modes that are popular on both HF and VHF. 1In addition you
can send and receive black-and-white Weather FAX. The PK-900 can
receive other modes such as TDM, NAVTEX and bit-inverted Baudot RTTY.
These capabilities together with SIAM (Signal Identification and
Acquisition Mode) make the PK-900 ideal for the digital Short Wave
Listener as well.

The PK-900 with your Computer or Terminal allows you to transmit and
receive the following modes:

o AX.25 Packet, both HF and VHF (Chapter 4)

o Baudot and ASCII RTTY (Chapter 6)

o AMTOR/SITOR CCIR Rec. 476 and 625 (Chapter 7)

o Morse Code (Chapter 8)

o HF Weather FAX (Chapter 9)

o PACTOR (Chapter 11)

In addition the PK-900 receives the following modes:

o NAVTEX marine broadcasts (Chapter 7)

o TDM (Time Division Multiplex) signals (Chapter 10)

o Bit-inverted Baudot RTTY (Chapter 10)

The PK-900 also has the following special features:

o SIAM for SWLing (Chapter 10
o PakMail Maildrop for Automatic Packet Message Handling (Chapter 5
o AMTOR MailDrop Operation (Chapter 7
o KISS mode for TCP/IP and special Packet applications (Appendix A
o HOST mode for Host application programs (Technical Manual
o Dualport operation with gateway (Chapter 4

Included Components
Your PK-900 Data Controller package contains the following items:

One PK-900 Data Controller

PK-900 Operating Manual (this manual)

Cables to connect your PK-900 to two separate radios
Connector package to help set up your PK-900

Radio Port "Loop-back" connector with jumper

RS-232 Serial Cable with a DB-25 connector

O O O O O O
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OPTIONS
o 9600 Baud internal G3RUH/KING compatable modem.
e} AEA-FAX 900 HF Gray-scale fax reception program

Computer or Computer Terminal Requirements

You will need a Computer or Computer Terminal to "talk to" or control
your PK-900. 1If you are using a Computer, you will need a
Communications Program or Terminal Program as it is sometimes called.
The most popular computers are the IBM-PC and its compatibles, the
Apple Macintosh and the Commodore-64/128. These, and most other
computers can be made to work with the PK-900.

Although not required, AEA has program packages for the IBM-PC and the
Macintosh computers that are customized for radio communications.
These packages are PC-PAKRATT II with FAX for the IBM-PC and
compatibles, and MACRATT with FAX for the Apple Macintosh. Details of
how to connect each of these computers to the PK-900 can be found in
Chapter 2 of this manual. You may use other computers than those
mentioned above if the following technical requirements are met.

The Computer or Computer Terminal you plan to use must have an RS-232
Serial Communications port. You will also need a Communications
Program that allows your computer to communicate over the RS-232 port
using the ASCII character set. Details for connecting many computers
can be found in Chapter 2 of this manual.

Station Requirements

We presume that you already have an operating radio transceiver or
Short-Wave receiver to which you will connect your PK-900. 1In the
Amateur bands most of the VHF activity occurs on the 2-meter FM band,
while most of the HF activity occurs on the 20-meter band. An HF
receiver or transceiver must be capable of SSB operation. While no
specific brand of transceiver is required, we recommend that a modern
transceiver (built in the last 20 years) capable of operation on one
of the two frequency bands mentioned above be used. Specific
transceiver connections are described in Chapter 3 of this manual.

System Transmitter-Receiver Performance Requirements

Most modern radio transceivers are capable of excellent performance
in Morse, Baudot and ASCII RTTY, AMTOR and packet radio. Although
AMTOR Mode A (ARQ) operation imposes more demanding switching speed
requirements than the other operating modes, most radios will operate
in both AMTOR modes without any modifications. Radio switching times
are less critical in packet radio operation. See the AMTOR operating
section for further details on timing requirements.

Your PK-900 provides software-controlled timing variations that
permits operation with nearly all the HF and VHF/UHF radios in general
use today.
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PK-900 Specifications

As part of its program of product improvement, AEA reserves the right
to make changes in this product's specifications. Changes may also be
made to the information in this document and incorporated in revisions
to this manual. Prices and specifications are subject to change

without notice or obligation.

Modem Characteristics
Port 1:

Demodulator:

Receive Band-pass:

VHF packet:

HE (except CW)

CW

Modulator

Output Level:

Port 2:
Modulator/Demodulator
Modem Tones:

Output Level:

Options:

Processor System

Protocol conversion:
RAM:
ROM:

Display and memory ARQ
processor:

DSS processor:

Hardware HDLC:

Programmable Limiter-discriminator type,
preceded by an 8-pole Chebychev 0.5-dB
ripple bandpass filter.

Automatically switched by operating mode
Center frequency 1700 Hz,

Center frequencies: 1700, 2210,
2337.5 or 2550 Hz depending on
frequency shift chosen.

Bandwidth: 200, 470, 725, or 1150,
optimized for operating mode.

Center frequency 750 Hz,
bandwidth 200 Hz

Crystal controlled, 1 Hz step
programmable, phase-continuous, Direct
Digital Synthesis sine wave generator
5 to 100 millivolts RMS into 600 Ohms,
adjustable by a rear-panel control

AMD 7910 'World Chip' FSK Modem

Bell 103 and 202

5 to 100 millivolts RMS into 600 Ohms,
adjustable by a rear-panel control

9600 baud direct FSK packet modem
(G3RUH/KO9NG compatible)

Grey scale HF FAX receiving program

Zilog Z-180 (64180) microprocessor
64 Kilobytes
Up to 256 Kilobytes of ROM may be used

68HCO05B4
68HC05C4

Zilog 8530 SCC

1-3



1.4.3 Input/Output Connections

Radio Interface:
Input/Output Lines

Direct FSK Outputs:

CW keying Outputs:

Terminal Interface:
Input/Output

Terminal Data Rates

1.4.4 Controls and Indicators

Front Panel Indicators:

Power Switch

Threshold Control

Status Display

1.4.5 General

Power Requirements:

Mechanical:

1/93

Two five-pin DIN connectors;

Receive audio

Transmit audio

+/- Push-To-Talk (PTT) (+25 / - 40 VDC)
External squelch input

Ground

Normal and reverse for each radio port

Positive: +100 VDC max, at up to 100 mA
Negative: -30 VDC max, at up to 20 mA

RS-232-C 25-pin DB-25S connector
RS-232-C with full handshake (hardware
and software)

Autobaud selection of 110, 150, 300, 600,
1200, 2400, 4800, 9600 and 19200 BPS.

Twenty-segment, selectable display
type: discriminator, magic eye or
zero center bargraph indicator for
tuning radio port 1.

Front panel push-on push-off

Front panel knob controlling DCD
sensitivity of radio port 1 demodulator

LCD Status Display, with variable
intensity backlight, showing

Mode and data controller status
for both radio ports

+13 VDC (12 to 16 VDC) at 1100 mA (max)
880 mA with LCD back light off

Overall, W 11 13/16" x D 12" x H 3.1/2"
(300 mm X 305 mm X 89 mm)

Weight 6 pounds 4 oz. (2.84

kilograms)
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CHAPTER 2
COMPUTER INSTALLATION
Overview

In this chapter we will connect the PK-900 to the RS-232 Serial port
of your Computer or Computer Terminal. After the Serial connection
has been made we will perform a quick check of the internal software.
Finally we will check the PK-900's modem by performing a Packet
"loop-back" test. When you have completed this chapter, you will be
ready to connect the PK-900 to your receiver or transceiver and
begin using it on the air.

Equipment Required

You will need the following for this chapter:

o) your PK-900 Data controller;

o a 13.6-volt DC, l.5-amp (or greater) regulated power supply such
as those sold by Radio Shack (or a Timewave AC-5 or AC-4);

(the power supply must be able to supply at least 13 VDC to the
PK-900 while it is operating under load)

o the included PK-900 DC power cord unless the AC-4 is used;
e} your Computer or Computer Terminal;
o a Communications or Terminal Emulation program for your computer;

(not needed if a Computer Terminal is being used)

o) the included RS-232 cable with a 25-pin "D" connector on each
end;
o one of the included 5-pin shielded "radio cables";

(note that the radio cables may arrive as a single 10-ft. cable
which should be cut in half producing two 5-ft. cables.)

o The two, wire "Loop-back" jumpers necessary for testing;

o wire cutters and strippers or a small pocket knife, a small
straight-blade screwdriver and a medium Phillips-head screwdriver.

Unpacking the PK-900

Carefully remove the PK-900 from the box and its plastic bag.
Inspect the unit for signs of damage that may have occurred in
shipping. If there is visible damage, please contact the dealer or
shipper. Do not attempt to install or use a damaged PK-900.

We will be discussing some of the Controls, Indicators and
Connections in this installation so take a few moments to
familiarize yourself with them. The figures on the next pages may
help with their locations.



2.2.1 Connecting Power

MAKE SURE YOUR POWER SUPPLY IS OFF AND UNPLUGGED BEFORE WIRING

1. If you are using the AEA AC-4 or Timewave AC-5, skip to 5.
Otherwise, locate the PK-900 Power Cable in the accessory bag
Strip off just enough insulation from the ends to connect it to
your 13-14 Volt DC regulated power supply.

2. The Center pin of the coaxial power plug is POSITIVE. Connect
the lead with the White stripe to the POSITIVE (+) lead on your
power supply. Check this with an Ohm-meter if you have one.

3. Connect the solid Black (GROUND) lead to the NEGATIVE (-) lead of
your power supply.

4. Connect the power plug to the 13 VDC Power Receptacle on the left
rear of the PK-900. DO NOT CONNECT YOUR COMPUTER YET.

5. Plug in your power supply or AC-4 and turn on power. Turn on
the PK-900 by depressing the Power Switch on the front of the
unit. At power-on, the LCD Status display on the left should
light. At this point, turn OFF the PK-900 and move on to
section 2.3.

If the Status display does not light, then re-check the above steps to
insure that 12-14 VDC is available at the power plug and the center
pin is POSITIVE.

If the Status display lights, and status indicators other than the
DCD indicators are displayed, then the PK-900 has already been
initialized. TIf the PK-900 has been initialized it is ready to
communicate with a computer or terminal at a specific baud rate
(probably 300, 1200, 2400, 4800 or 9600 baud). If you know what
this baud rate is then you should continue with the installation at
section 2.3 keeping this in mind.

If you do not know the baud rate the PK-900 has been initialized to
then you should reset the PK-900 by holding the rear-panel RESET
switch at the same time you turn on the power switch. After this is
done, no status indicators on the LCD Status display should be on
with the possible exception of either or both of the two DCD
indicators.

If the above did not produce the blank status indication, (ignoring

the DCD indicators) contact the Timewave Technical Support Department
as described in the front of this manual.

g MODEL PK-908
,@\ i THRESHOLD

) O

Figure 2-1 PK-900 Front Panel Controls and indicators
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Model PK-800/PSK SOUND CARD AUDIO
Timewave Technology Inc. TO FROM TO

St. Paul, MN USA { INPUT  OUTPUT SPKRS
www. timewave.com SOUND CARD ON T
RADIO
SCOPE&CW 1 2 FSK 172

POWER
TX LEVEL RS-232 SERIAL
- RESET

o

! HIVDC

Nandmum 1-88&200MLY

MadeinUSA.

Figure 2-2 PK-900 Rear Panel Connections and Controls
Connecting Your Computer or Computer Terminal

MAKE SURE THE PK-900 AND YOUR COMPUTER ARE SWITCHED OFF
o Locate the PK-900 Serial Cable. Connect the 25-pin Female
connector to the RS-232 connector on the PK-900 rear panel.

o Connect the other end of this cable (Female DB-25) to the RS-232
Serial Port of your personal computer or Computer Terminal.
Details on connecting to common machines are listed below.

NOTE: This cable was designed to connect directly to a 25-pin IBM-PC
compatible RS-232 port. Many machines on the market today support
this configuration. Some less-common machines are listed in section
2.6. Please be certain you have properly connected the PK-900 to
your RS-232 computer or Terminal then proceed to section 2.4.

IBM-PC/XT/AT and Compatibles

IBM compatible 25-pin RS-232 serial ports should connect directly to
the supplied serial cable. Some IBM compatible machines are equipped
with a 9-pin serial port. For these machines a DB-9 to DB-25 adapter
should be obtained from a Radio Shack store or a computer dealer.

Apple Macintosh Series of Computers

AEA presently sells the program MacRATT with FAX which contains the
serial cable for the newer models of the Macintosh (models Mac + and
later). 1If you intend to use another communications program with the
PK-900 a Modem adapter cable must be purchased from your Apple

dealer to connect the Mac to your PK-900. For the newer machines

such as the Mac +, Mac SE and Mac II, a mini-8 to DB-25 adapter cable
is required (included with the AEA MACRATT with FAX program). For the
older Mac 128 and 512 machines, a DB-9 to DB-25 adapter cable from
your Apple dealer is needed.

Commodore 64 and 128 Computers

The Commodore 64/128 computers do not have an RS-232 port as standard

equipment. For these machines RS-232 adapters are available from
manufacturers such as Commodore or OMNITRONIX. These may work with
modem or terminal programs for your Commodore. Section 2.4 of this
chapter deals more with programs for personal computers. The AEA

Program COM-PAKRATT With FAX is NOT recommended for the PK-900.

2-3
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Computer Terminal

If you have an RS-232 Computer Terminal, sometimes called a Dumb-
Terminal, Smart-Terminal or ASCII-Terminal, you may need to change the
gender of the cable provided with your PK-900. This can be
accomplished with an inexpensive double-male RS-232 gender changing
adapter available from Radio Shack and other computer dealers. The
Radio Shack part number is 26-243.

Setting Up Your Communications or Terminal Software Program

If you will be using your PK-900 with a Computer, you will need to
read parts of this section to set up your Communications or Terminal
Software. If you will be using your PK-900 with a Terminal you will
not need any software and may skip to section 2.5.

Setting up a communications program for your PK-900 is very
important. How your screen looks when you use your PK-900 depends
completely on your Communications program. AEA currently makes
available programs for the IBM-PC and compatibles and the Apple
Macintosh computers. These products are customized for radio
communications and are available at extra cost from your AEA
dealer.

The PK-900 operates in much the same manner as a telephone modem and
most modem Terminal Programs will control a PK-900 quite nicely.

Some of these programs are "Public Domain" which means they are FREE.
Other Terminal Programs are "Share-ware" which means you may get them
from a friend and try them before you buy them. Whether you are using
an AEA program or one of your own choosing, see the section below for
the particular type of computer you plan to use.

Terminal Programs for IBM PCs and Compatibles

Although you can use almost any terminal program with your IBM PC or
close compatible, AEA currently sells the PC-PAKRATT II w/FAX program
which provides many features not available in "telephone modem"
programs. See your AEA dealer for information on PC-PAKRATT II w/FAX.

If you already have the PC-PAKRATT II program, follow the program
manual and install the software on your computer. You should also
read through the PACKET OPERATION chapter of the PC-PAKRATT II manual.
Familiarity with Packet operation of PC-PAKRATT will be necessary for
performing a quick-check of the PK-900 in section 2.5 of THIS

manual.

As we mentioned above, an AEA program is not required to use the
PK-900. Many terminal programs can be found throughout the amateur
radio community or can be downloaded from Compuserve, GEnie and from
many telephone bulletin boards.

A partial list of PC programs tested with the PK-900 includes:
PROCOMM, CROSSTALK-XVI, SMARTCOMM, RELAY, BITCOM, OMODEM, PC-TALK,

CTERM, HAMCOM, HAMPAC, YAPP and the terminal program included with
Microsoft Windows 3.0 (tm).
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Follow the installation directions that come with the Terminal
program you wish to use. Once installed on the computer, you
should start the program and set the communication parameters for
the following:

Data Rate = 1200 bits per second (Bauds)
Data bits 7

Parity EVEN

Stop bits =1

Once these settings have been achieved and the correct serial
communications port chosen, you may proceed to section 2.5.

Terminal Programs for the Apple Macintosh

Although you can use almost any terminal program with your Macintosh,
AEA presently sells the MACRATT with FAX program which provides many
features not available in "telephone modem" programs. See your AEA
dealer for information on MACRATT with FAX.

If you already have the MACRATT program, please follow the program
manual and install the software on your Mac. You should also read
through the PACKET OPERATION chapter of the MACRATT manual.
Familiarity with Packet operation of MACRATT will be necessary for
performing a quick check of the PK-900 in section 2.5 of THIS
manual.

As we mentioned above, an AEA program is not required to use the
PK-900. Many terminal programs can be found throughout the amateur
radio community and can be downloaded from Compuserve, GEnie and from
many telephone bulletin boards.

A partial list of Mac programs tested with the PK-900 includes:
MAC TERMINAL, RED RYDER, MICROPHONE, SMARTCOMM II and MOCK TERMINAL

Follow the installation directions that come with the Terminal program
you wish to use. Once installed on the computer, you should start the
program and set the communication parameters for the following:

COMPATIBILITY:
1200 bauds, 7 bits/character, even parity, Handshake XON/XOFF,
FULL-DUPLEX, Modem connection, "telephone" port.

Once these settings have been achieved, proceed to section 2.5.
Terminal Programs for the Commodore 64, 64C and 128

Although AEA presently sells the COM-PAKRATT with FAX program package
for the PK-232, this program cannot access all the features of the
PK-900. AEA therefore cannot recommend using the COM-PAKRATT

package with the PK-900. If you already have this package, it will
certainly get you started with the PK-900 by using the "Dumb
Terminal”™ mode. You may wish to find another program which provides
more features than are available in the COM-PAKRATT program in the
Dumb Terminal Mode. Other ideas for terminal programs for the
Commodore-64 series of computers are listed below.
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Many terminal programs can be found throughout the amateur community
or can be downloaded from Compuserve and from many telephone
bulletin Dboards. 1In addition a BASIC communications program is
listed in the Programmer's Reference Guide published by Commodore.
Use the program listing for "True ASCII". We suggest you operate
your PK-900 at 300 bauds with these computers to avoid possible
speed difficulties.

Follow the installation directions that come with the Terminal program
you wish to use. Once installed on the computer, you should start the
program and set the communication parameters for the following:

Data Rate = 300 bits per second (Bauds)
Data bits 7

Parity EVEN

Stop bits =1

Once these settings have been achieved, proceed to section 2.5.

2.5 System Startup and Loop-back Test

Make sure that you have connected your PK-900 to a 12-14 Volt DC
power source and to the RS-232 port of your computer or Terminal.
If you are using a computer, you must also have a communications
program and be familiar with its operation. You are now ready to
begin the following PK-900 Startup and Loop-back test procedure.

1. Don't connect any cables to your radio yet!

2. Remove the 16 gauge wire "Loop-back" connectors from the
PK-900 accessory bag.

3. Plug these into pins 1 and 4 of each of the radio connectors on
the PK-900's rear panel.

4. Set both AFSK levels on the back panel of the PK-900 to 50%
rotation (straight up and down) using a small screwdriver.

5. Turn on your computer. Load and run your communications program.

If you are using an AEA PAKRATT program, follow the program
instructions to enter the Packet mode, then skip to step 11.

If you are using another Terminal Program or a Computer Terminal,
Set your computer's terminal program to:

1200 bauds (if available);
seven-bit word;

even parity;

one stop bit.

O O O O

NOTE: You may use other terminal baud rates with the PK-900 - we
recommend 1200 baud here to keep this procedure easy and consistent.

6. Press the PK-900's power switch to the ON position.
At power-on, the LCD Status display on the left should light,

1/93 2-6



1/93

showing either no status indications or one or both of the DCD
indicators. If the Status display lights and other status
indicators are displayed, then the PK-900 has already been
initialized. TIf you know the terminal baud rate the PK-900 has
been set to, you may proceed to step 11; otherwise you must
reset the PK-900 as described below.

To reset the PK-900, simply hold the rear-panel RESET switch in
at the same time you turn on the power switch. After this is
done, then the only LCD Status indicators showing may be the DCD
indicators. If your serial port is operating at 1200 bauds as we
recommend, you'll see the "autobaud" message:

Please type a star ( * ) for autobaud routine.

If your serial port is operating at 300, 2400, 4800 or 9600
bauds, you may see some "garbage" characters.
This is normal and you should proceed with step 7.

Type an asterisk (*). When the PK-900 has "recognized" your
computer's data rate, the CMD LCD will light. Your screen will
then display the sign-on message:

PK-900 is using default values.

AEA PK-900 Data Controller
Copyright (C) 1986-1993 by
Advanced Electronic Applications, Inc.
Release DD.MMM.YY
cmd:

Make note of the Release date on the first page of this manual.
This is important should you ever call AEA for technical support.
It should match the firmware release sticker on the bottom of
your PK-900.

If you are using an AEA program, follow the instructions in the
program manual to enter the packet callsign (MYCALL) of AAA into
the PK-900. Even though this is not your callsign, please do
this for this procedure. You must change it to YOUR OWN CALLSIGN
after completing this procedure.

If you are using a Computer Terminal or a non-AEA terminal
program the following will set your packet callsign to AAA:

Enter MYCALL by typing MY AAA <Enter> (or <RETURN>).
(<RETURN> or <Enter> means type the single key on your keyboard.)
Your monitor should display:

MYcall was PK900/PK900
MYcall now AAA/PK900

If you are using an AEA program follow the instructions to
CONNECT in packet mode to AAA. Since you have just entered your
callsign as AAA, you will connect to yourself.

If you are using a Computer Terminal or a non-AEA program,
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entering the following after the "cmd:" command mode prompt
will cause the PK-900 to Connect to AAA:

C AAA <Enter>
After a few moments, your monitor should display:

*** CONNECTED to AAA

10. Type HELLO SELF <Enter>
After a few moments, your monitor should echo the same message.

If you have gotten this far then the digital section of the
PK-900 and the VHF packet modem of port 1 are both working.

11. We will now check the PK-900's HF modem. If you are using an
AEA program, follow the instructions to select the HF modem by
turning the VHF Parameter OFF; this will automatically set the
radio baud rate HBAUD to 300 for HF packet work.

If you are using a Computer Terminal or a non-AEA terminal
program, the following sets the HF mode of the PK-900:

Type <CONTROL-C>. (Type C while pressing the <Ctrl> key down.)
Your monitor should respond with the command prompt:

cmd :

Then enter VHF OFF <Enter>
Your monitor should respond with:

Vhf was ON/ON
Vhf now OFF/ON

Then enter HB 300 <Enter>
Your monitor should respond with:

HB was 1200/1200
HB now 300/1200

12. If you are using an AEA program type HELLO SELF <Enter>
Your monitor should soon echo the message you've just typed.

If you are using a Computer Terminal or a non-AEA terminal
program, you must first type CONV or K followed by a <Enter>.

Now you may type a few characters. Your monitor should soon echo
the characters you've just typed.

13. 1If you are using an AEA program, follow the instructions to
DISCONNECT from a Packet station.

If you are using a Computer Terminal or a non-AEA terminal
program the following will cause the PK-900 to DISCONNECT:
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Enter <CONTROL-C>
Your monitor should respond with the command prompt:

cmd :

Enter D <Enter>
Your monitor should respond with:

cmd: *** DISCONNECTED: AAA
pl AAA*>AAA (UA)

If all of the above steps were successful, you've completed the quick-
check and are ready to proceed to Chapter 3. In Chapter 3 you will
connect your PK-900 to your radio and begin using it "on the air".

If you have problems with the steps shown above, go back to Step 1
AFTER checking all cables and connectors. Read each step again
carefully. The most common problems are trying to connect to a call
different from AAA, not having the "loopback" jumpers in the

correct pins, or not setting the AFSK levels to 50% rotation.

If you still have problems, leave your PK-900 ON and contact AEA's
Technical Support Department as suggested in the front of this manual.

2.6 Detailed RS-232 Connections for Other Computers

If the type of computer you plan to use with the PK-900 was not
mentioned in the beginning of this chapter, you may find specific
connection information in the sections below. You will also need a
Communications program to use with your computer which AEA can not
provide. See section 2.7 for information regarding Communication
programs for many of these machines.

Some computers require a serial port adapter card that incorporates
the necessary RS-232-C interface circuitry. The IBM-PC and Apple II

series of computers are good examples of this.

Computers that do not have a serial port or do not permit use of a
suitable adapter or level converter cannot be used with the PK-900.

2.6.1 Apple II Series
The Apple II, II+ and IIe computers require an RS-232 Serial card to
connect to your PK-900. The most popular we know about is the
Super-Serial Card which should be available from your Apple dealer.
2.6.2 Commodore C-64, C-128 and Vic 20
Commodore, OMNITRONIX and other manufacturers sell a signal level
converter that is installed in the User Port Connector on the rear of
the computer. The converter changes the computer's internal TTL
voltage levels to the proper RS-232-C voltage levels and polarities.
2.6.3 IBM PCir

The PCjr uses standard RS-232-C voltage levels; however, the
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connector is not standard and is hard to find. Pin-out information
can be found in the IBM PCjr Technical Reference Manual. Some
dealers sell a 'IBM PCjr Adapter Cable for Serial Devices' that
converts the connector on the PCjr to standard RS-232-C. The

cable attaches between the PCjr and the PK-900 Serial Cable.

Tandy Color Computer
The CoCo series (except for the Micro CoCo) uses a four-pin DIN

connector for its serial interface. Wire a cable as shown below. All
necessary parts should be available from your Radio Shack dealer.

CoCo PK-900 (DB25P)
L 2
e e 3
I 7

Tandy Model 100/102 and NEC 8201

The Model 100/102 and NEC 8201 have built-in standard RS-232 serial
ports which are compatible with the PK-900. You'll need a DB-25
male-male gender changing adapter to use the supplied PK-900 Serial
Cable.

Other Computers with RS-232-C Ports

If your computer has an RS-232 port, consult your computer manuals to
see which pins are used for Transmit-Data, Received-Data and Signal-
Ground. Read the manufacturer's recommendations for connecting the
serial port to a modem and connect your PK-900 in the same way.

Your PK-900 is configured as Data Communications Equipment (DCE)
which receives data on pin 2 of the 25-pin DB-25 connector or pin 2
of the 25 pin cable supplied with the unit. Most computers and
terminals are configured as Data Terminal Equipment (DTE)
transmitting data on pin 3 of a DB-9 or pin 2 of a DB-25 RS-232
connector.

o) If your computer is configured as DTE:

Use the supplied RS-232 cable with a Gender changing adapter if
necessary. These are available from Radio Shack (Part # 26-243)
and other computer stores.

o If your computer is configured as DCE:

You may want to purchase a Null Modem adapter from Radio Shack
(Part # 26-1496) or other computer store.

You may also wire your own cable directly to the PK-900's DB-25
connector by wiring the Transmit Data (TXD), Receive Data
(RXD), and the Signal Ground (GND) to a DB-25P (Male)

connector as diagramed below:



Computer PK-900 (DB25)

D 2
RXD ittt ittt 3
GND ittt it e 7
o) As a default the PK-900 provides XON/XOFF software flow-control
to the computer or terminal. The command XFLOW can be

turned OFF to enable hardware handshake if your computer
requires it.

Hardware flow control is achieved with RTS/CTS (pins 4 and 5)
of the 25-pin connector on the PK-900's rear panel.

2.6.7 Other Computers with Non-Standard Serial Ports

Computers with non-standard serial ports must meet the following
conditions:

o The signal levels must be compatible with RS-232-C. The PK-900
requires the voltage levels from the computer be greater than +3
volts in the "asserted" state and 0 volts or less in the "non-
asserted" state.

o The signal polarity must conform to the RS-232-C standard. The
0 or negative-voltage state must correspond to logical "1" and
the positive-voltage state to logical "O0."

o The computer must be able to correctly receive a signal that
meets asynchronous RS-232-C specifications. The PK-900
supplies signals that meet this specification.

Make or buy a cable that provides the following connections:

o The computer's serial port signal ground or common pin must be
connected to pin 7 of the PK-900's 25-pin connector.

o The pin on which the computer SENDS data must be connected to
pin 2 of the PK-900's 25-pin serial connector.

¢} The pin on which the computer RECEIVES data must be connected to
pin 3 of the PK-900's 25-pin serial connector.

If your computer requires any other signals, you must arrange to
provide them. The PK-900 has the standard hardware handshake lines
available. As a default the PK-900 provides XON/XOFF software flow

control to the computer or terminal. The command XFLOW can be turned
OFF disabling software flow control and enabling hardware handshake if
your computer requires it. The documentation provided with your

computer or serial card should clarify any special requirements.

2.7 Terminal (Modem) Software for Other Computers

Any communications program that enables your computer to emulate or
act as an ASCII terminal with a telephone modem should work with
your PK-900. 1If you have a familiar program you have used
successfully, use it to communicate with your PK-900.
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Terminal Programs for the Apple II, II+, IIe and IIC

The PK-900 operates well with the Apple II family of computers using
both Apple-supplied or third-party serial interface cards. Terminal
programs include Modem Manager, ASCII EXPRESS PRO, Hayes SMARTCOMM IT,
and DataCapture 4.0.

Terminal Programs for the Commodore Vic 20

A BASIC communications program is printed in the VIC 20 Programmer's
Reference Guide published by Commodore. Use the program listing for
"True ASCII"; Commodore computers internally use a modified ASCII
format. We suggest you operate your PK-900 at 300 bauds with these
computers to avoid possible data speed difficulties.

Terminal Program for the IBM PCjr

The PCjr's BASIC cartridge contains a terminal program. Start the
program by typing TERM. Refer to the PCjr's BASIC manual for

details on the program. For best results with the PCjr do not run the
PK-900's serial port baud rate faster than 1200 bauds.

Terminal Programs for the Tandy Color Computer

Several terminal programs are available for the CoCo. We suggest
that you use a commercial program rather than writing your own. The
CoCo's "software UART" may be difficult to program in BASIC.

Terminal Program for the Tandy 100/102 and NED 8201

The Model 100, 102 and NEC 8201 have built-in terminal programs in
ROM which control the modem and the RS-232C port. Consult the
computer documentation for instructions in their use. Make sure that
you do not use the program to control the built-in telephone modem.
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CHAPTER 3
RADIO INSTALLATION
Overview

This chapter describes how to connect the PK-900 to your radio
receiver or transceiver. To receive digital transmissions you must
connect the receiver audio and Ground to your PK-900. To transmit
you will have to add connections to the microphone or low-level
transmit audio and to the Push-To-Talk (PTT) circuit of your
transceiver.

The most convenient way to connect your transceiver is through a rear
panel ACCESSORY Connector (if your transceiver has one). You may also
use the Mic connector if you prefer. Appendix E contains connections
for many specific radios. MAKE SURE THAT YOU REMOVE POWER FROM THE
PK-900 AND YOUR RADIO BEFORE MAKING ANY CONNECTIONS.

Equipment Required
You will need the following for complete transmit/receive connections:

o) your PK-900 Data Controller, computer or Computer Terminal and
software as discussed in Chapter 2 of this manual;

o AEA-supplied shielded cable for each radio you wish to connect;

o your radio and its power supply;

o microphone or accessory-plug connector (s) required by your radio;
o) soldering iron and solder if the radio connectors require it;

o wire cutters and strippers and/or a small pocket knife;

Receive-Only Radio Connections

If you are a Short Wave Listener (SWL) or only interested in receiving
signals, the connections to the PK-900 are simple. Even if you are
planning on transmitting and receiving, you may initially want to just
receive to become familiar with the PK-900. Taking a little time to
tune in and "read the mail" is an excellent way to get acquainted with
the various modes before going on the air.

For receive operation, only the audio from the receiver or transceiver
(and Ground) needs to be connected to the PK-900. This can often be
accomplished by simply connecting the included 3.5 mm audio cable
between the PK-900 and your receiver as shown in figure 3-1 below.

The audio cable can then be connected to the External Speaker/Earphone
jack on the radio you will be using.

NOTE : Some Short Wave receivers come with low-level outputs
designed for use with a tape recorder. These outputs

typically do NOT have enough level to drive the PK-900.
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Figure 3-1 Receive audio connection to the PK-900.

If you are using an HF transceiver or Short-Wave receiver you should
consult Chapter 10 for information on the Signal Identification mode.
Chapters 4, 6, 7, 8 and 9 talk specifically about some of the modes
you may encounter on the HF and Short-Wave bands.

If you are connecting to a VHF scanner or VHF/UHF transceiver you
should look over Chapter 4 on VHF Packet operation.

Transmit and Receive Radio Connections

To connect your PK-900 to a HF or VHF/UHF TRANSCEIVER you will need
access to the Receive-Audio, Transmit-Audio (mic-audio), Push-To-Talk,
Ground and optionally a Squelch input for shared voice/data channels.
Most of these signals are typically available on the Mic connector and
also often on a rear-panel Accessory connector of the transceiver. If
you will be wiring the PK-900 to more than one radio, repeat the
procedures in section 3.3.5 for each radio you will connect.

Transceiver's Microphone or Accessory Connector?

The most convenient way to connect your transceiver is through a rear

panel Accessory connector if one is available. If the PK-900 is
connected as an accessory, the microphone used for voice operation can
sometimes be left connected to the transceiver. This makes changing

between voice and data modes easier than if the microphone must be
unplugged in order to connect the PK-900. On most HF radios
however, the mic is "hot" and should be unplugged during data
operation.

Connections for Specific Transceiver Models

APPENDIX E of this manual contains information and diagrams for
connecting the PK-900 to many modern HF and VHF transceivers.

Please turn to APPENDIX E and locate the transceiver model you will be
connecting to your PK-900. TIf you do not find the exact model of

your transceiver in APPENDIX E, then locate a model from the same
manufacturer that has the same Accessory or Microphone connector as
the unit you will be connecting.
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3.3.3 Check Your Transceiver's Operating Manual

Locate the Operating Manual for your transceiver and turn to the page
describing the connector to which you will attach your PK-900. Even
if you found the exact model of your transceiver in APPENDIX E, it is
a good idea to verify that your transceiver's manual agrees with the
information in the appendix. If the information does not agree, or
you could not find the exact transceiver model in APPENDIX E, then you
should use the information contained in your transceiver's manual to
connect the PK-900.

3.3.4 Specific Connection Points

Whether you are connecting an HF Single Side Band transceiver for
RTTY/FAX operation, or a VHF/UHF transceiver exclusively for packet,
the minimum connections to your transceiver will be almost identical.
HF transceivers have a few optional connections that will be covered
after the basic connections have been made.

The following table and figure will be helpful in identifying the
proper basic connection points to the PK-900 radio cable.

Wire

Pin Signal Name Color Description

1 Microphone audio White AFSK from PK-900 to transceiver

2 Ground Brown Audio and PTT common return

3 Push-To-Talk Red PK-900 keys transmitter

4 Receive audio Green Audio from receiver to PK-900

5 Squelch Input Black Allows PK-900 to detect activity on a
shared mode channel (optional)

Shield/Drain Wire Silver Shield of cable / Microphone Ground

Table 3-1 Radio Port 1 and 2 Cable Connections

S PIN DIN PLUG

TO SPEAKER AUDIO
SQUELCH (OPTIONAL)

=

REAR VIEW
: / 4 SHIELD
$NllELD CLIPPED

=S END

MIC GROUNG

PTT GROUNO

Figure 3-2 PK-900 to Radio Cable Connections
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Begin Assembling your Radio Cable

Assemble the tools, PK-900 Radio cable and connectors you will need
for each radio you wish to connect. You will probably also need a
small soldering iron (20-40 watts) and solder at your work area.

Prepare the Radio Cable

1. Locate one of the 5 ft PK-900 radio cables included with your
PK-900. ©Note that the Radio cables may have been shipped as a
single 10 ft cable which should be cut in half before use.

2. Prepare the bare end of one of the radio cables by removing an
appropriate amount of the jacket for the connector you will be
attaching. Usually this is 1/2 to 3/4 inch.

3. Carefully remove the foil shield exposing the colored wires
underneath. Be careful not to nick or cut the bare shield wire.

4. Strip back 1/8 inch of colored insulation from the GREEN, RED,
WHITE and BROWN wires.

NOTE: The BLACK wire is the squelch input and normally not used.
The black wire is only needed for Packet operation if the
channel you plan to operate on is used for both voice and
data. If you need this connection, strip away 1/8 inch of
BLACK insulation as done with the other four wires. If
this wire is not needed, then leave the insulation intact.

Verify the Connection Points with Your Manual

Look at the connector closely (with a magnifying glass if necessary)
and locate pin 1. Compare this to the location of pin 1 on the
connector drawing in your transceiver's manual and also in APPENDIX E.
This is important as some diagrams show the connector from the inside
of the transceiver, not the outside of the plug you are wiring. This
will help insure that the plug is not wired backwards.

Prepare the Connector

Now that the cable is prepared, you are ready to prepare the connector
for wiring. If the connector you are wiring has a shell, be sure that
it is placed over the cable before any connections are made. If this
is not done, an otherwise perfect wiring may have to be redone.

Wire the Connector

The following connections must be made for transmit and receive
operation of the PK-900. Refer to table 3-1 and figure 3-2 as well
as APPENDIX E and your transceiver's manual when making these
connections.

HINT: When wiring a Connector, it is often easier to wire the
inside or middle connections first and work your way to the
outside pins. For this reason the following steps are not
numbered and may be done in any convenient order.
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o Connect the Shield/Drain wire (Silver wire with no insulation) to
the Microphone GROUND connection if your transceiver has one.
If your transceiver does not have a separate Microphone or Audio-
in Ground connection, then this wire should connect to the single
Ground along with the Brown wire. See the next step.

o Connect the BROWN wire to the main GROUND on the connector. This
Ground is the one used for the PTT and receive audio. You should
connect the Silver Shield/Drain wire to this GROUND only if there
is not a separate Microphone Ground as described in the previous

step.

o Connect the RED wire to the Push-To-Talk (PTT) terminal on the
connector. At this time, check the manual to determine whether
your transceiver uses positive (+) or negative (-) PTT.

The PK-900 comes from the factory set for Positive PTT since
most transceivers use this method of keying. This will be
discussed in more detail in the Adjustment sections below. If
you are connecting a Handheld transceiver to your PK-900, you
will probably need a resistor and/or capacitor to isolate this
connection from the AFSK audio. Check APPENDIX E.

o Connect the WHITE wire to the MICROPHONE AUDIO terminal on the
connector. This connection carries the low level Audio Frequency
Shift Keying (AFSK) to the transmitter's microphone audio
section. If you are connecting a Handheld transceiver to your
PK-900, you will probably need a resistor and/or capacitor to
isolate this connection from the PTT. Check APPENDIX E.

o Connect the GREEN wire to the RECEIVER AUDIO terminal on the
connector. For the PK-900 to operate properly, we recommend at
least 200 mV RMS of receive audio be available. If you are

connecting to an Accessory Jack, make sure the available level is
at least 200 mV RMS. For CW work 400 mV may improve operation.

o If you will be using a Packet Radio channel that is shared with
voice users then you should connect the BLACK wire to the SQUELCH
status pin of the connector. This will prevent the PK-900 from
transmitting when there is a received signal strong enough to
open the Squelch. If you connect this pin you may have to change
the setting of the SQUELCH command in the PK-900. Most VHF/UHF
Packet channels are no longer shared with voice users so this
connection will probably not be needed.

This completes the minimum necessary connections for transmit and
receive operation with the PK-900. If you are interested in using
the PK-900 to transmit Morse code (CW) or transmit RTTY using FSK
inputs on your HF transceiver, the following three sections (3.3.6
and 3.3.7) should be read.

If you will not be using any of the connections described in the
following sections, then skip ahead to the Final Adjustment section
3.4 where you will set levels and prepare to go "On the Air".
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Wiring Your HF Transceiver for Direct CW Keying

The PK-900 can directly key CW with HF and VHF multi-mode
transceivers. This requires that a cable be wired from the CW KEY OUT
jack on the PK-900's rear panel to the CW keying input of your
transceiver on the correct Radio Port. Refer to the instructions
below and Figure 3-3 to wire the PK-900 side of the cable.

SCOPE & (w

2 2
% 9 § PIN DiN PLUG
hd
. o]
- 000/ Y
REGR Parky P -90Q l.l 2 10
\—&{) , > TRansmITTER
& > ( Lo XEYING
S LD R 184
REAR VIEW ’

Figure 3-3: Direct CW Keying Cable diagram

1. Locate a 5 pin DIN connector from the PK-900's accessory bag.

2. Consult your radio's instruction manual to determine if your
radio uses negative (Grid Block) or positive keying polarity.
Locate some shielded audio cable from Radio Shack or other cable
house and solder the DIN connector to the cable as shown above.

3. Locate the connector for the CW keying input to your transceiver.
These are often supplied in your transceiver's accessory kit.

4. Wire the transceiver connector as per the instructions in your
transceiver's manual for a "Straight key".

Connect the shielded cable you just wired from the PK-900's positive
or negative keying output to your radio's CW key input connector.
See the Specifications on page 1-4 for maximum limits.

Connections for Direct FSK Operation on RTTY

Some HF SSB radios provide direct FSK (Frequency-Shift Keying) for
RTTY operation. Direct FSK can be an advantage when using RTTY and
AMTOR and can sometimes help in HF packet operation. FSK operation
may be helpful if your transceiver can switch in filters. Be cautious
of narrow filters as they can limit your data rate. Direct FSK is not
always recommended for data speeds above 110 bauds. Consult your
transceiver's manual for further recommendations on direct FSK.

To install and operate your PK-900 and radio in the FSK mode:

1. Connect a shielded cable from the PK-900's FSK receptacle,
pins 1 or 4, to the radio's FSK input for radio port 1. Pins 3
or 5 are the FSK outputs for radio port 2.

NOTE : Polarity of the FSK signals is not standardized by the radio
manufacturers. We have observed that Icom radios most often
use FSKN (pins 3 and 4), while Kenwood radios most often use
FSKR (pins 1 and 5). Consult your transceiver's manual to
identify the proper polarity.
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2. Connect the FSK lines from the PK-900 to your radio's FSK or
RTTY input in accordance with your radio's requirements.

See Figure 3-4 below.
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Figure 3-4 FSK Connector Connections

NOTE : When using FSK, the same power and duty cycle limits apply
as cited earlier for AFSK operation. Consult your radio's
operating manual for any power or transmit time limits.

3.4 PK-900 Configuration Jumpers and Connections

Before operating the PK-900, you must first make sure it is
correctly configured for your radio's PTT. After this has been
checked you should then connect the cables you constructed above.

3.4.1 Push-To-Talk (PTT) Configuration

Before you connect the radio cable(s) you just made to the

PK-900, consult your transceiver's manual for Push-To-Talk keying
polarity. Most transmitters and transceivers made in the last 15
years use Positive PTT keying. However some gear, especially if it
contains vacuum tubes, may use a negative PTT keying voltage.

The PK-900 is configured for positive PTT at the factory so it will
operate with most equipment without changes. However, if necessary,
you can change the polarity of the PTT configuration on either Port 1
or Port 2. Follow these steps:

o) Remove four screws from the top of the PK-900 chassis cover and
1lift off the cover.

o Locate Jumper posts JMP1 and JMP2 which are about 4 inches in
from the right-rear corner of the PCB.

¢} JMP1 configures Port 2 and JMP2 configures Port 1.

o When the shorting jumpers are towards the fuse, the port is
configured for Positive (+) PTT. When the shorting jumpers are
towards the center, the port is configured for Negative (-) PTT.

Replace the cover and four screws when you are finished configuring
the polarity of the PK-900 PTT circuit.

1/93 3-7



1/93

PK-900 Connections

Remove power from the PK-900, your transceiver and all accessories
before making any connections.

Connect the radio cable(s) you constructed in section 3.3.5 between a
Radio port on the PK-900 and your transceiver(s).

If you wired cables for CW keying or Direct FSK then connect these to
the appropriate point on your equipment.
Transceiver Adjustments

This section is split into separate procedures for FM and SSB radios.
You may adjust either port at any time without affecting the other.

FM Transceiver Final Adjustments

1. Turn on your computer and PK-900 and start your terminal
program.

2. Connect the radio to a dummy load. Be prepared to monitor your
transmissions with another nearby radio such as a handheld
transceiver.

3. Verify that your PK-900 and FM radio are connected as shown in

Figure 3-5 below.

1 2
PTT, TX PTY 1
95 e e 9
GTD T
- G S PIN BIN PLUG
N - - _“.___ -
REAR PANEL PK-S00 GRN TD SPEAKER AUDIO
g SQUELCH (OPTIONAL)
PTT
REGR VIEM e
/ / SHIELD Mic
SHIELD CLIPPED MIC GROUND
TS END
PTT GROUNO
Figure 3-5 Radio-to-PK-900 Connections
4. If you are using an AEA program such as PC-PAKRATT II or MACRATT,

you must enter the Dumb Terminal mode to access the CALIBRATE
Mode as described below.

5. Enter the Calibrate mode by typing: "CAL <Enter>."

NOTE: In the Calibrate mode only, the "K" key toggles the
transmitter PTT line on and off. The "SPACE BAR" toggles
the PK-900's tone generator from "Mark" (the lower pitched
tone) to "Space" (the higher pitched tone). The PK-900
has a transmit watchdog timer circuit that unkeys your
transmitter automatically after sixty (60) seconds. As you
perform the following adjustments, unkey periodically, then
rekey the transmitter by typing "K."
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Press the "K" key on the keyboard to key the transmitter. You
should hear a continuous tone in the monitor receiver.

Tap the space bar several times until the higher pitched of the
two tones ("Space") is heard.

Refer to the figure below of the PK-900's rear panel and locate
the AFSK TX level potentiometer adjustment for the radio port you
are calibrating.

Model PK-800/PSK SOUND CARD AUDIO
Timewave Technology Inc. TO FROM TO

St. Paul, MN USA
www. timewave.com SOUND CARD ON

NOTE:

INPUT  OUTPUT SPKRS

SCOPE&CW 1 2 FSK 12

i RS-232 SERIAL
- RESET

) £}
HIVDC sk E

Nandmum b 1-88&200MLY

MadeinUSA.

Figure 3-6 PK-900 Rear Panel AFSK TX level Controls

With the PK-900 keying the transmitter and sending the higher
of the two tones, adjust the transmit audio level for the port
you are calibrating as follows:

o) Listen to the monitor receiver; turn the PK-900's rear-
panel AFSK Output Level adjustment screw clockwise (CW)
until you hear no increase in output level in the receiver.

o Rotate the AFSK Output Level adjustment screw
counterclockwise (CCW) until the audio signal on the
monitoring receiver is slightly but noticeably reduced from
the maximum level. This is the proper AFSK level setting.

If you find the "correct" AFSK level setting occurs in the
first 20% of the potentiometers range, the adjustment may

be difficult. If you find this adjustment difficult, the
internal AFSK level jumper may be moved to the LOW setting
which will improve the adjustment range of the potentiometer.

To locate the internal AFSK level jumpers in the PK-900,
remove the four screws that secure the top chassis, and
carefully remove it by lifting straight up.

Look for jumpers JP5 and JP6 near the radio port connectors
at the rear of the PK-900 as shown in figure 3-7 below.

Jumper JP6 controls the output level of radio port 1, and
jumper JP5 controls the output level of port 2. When the
jumper is towards the front, the output level is HIGH.
Move the jumper for the radio port being adjusted to the
rear two pins to set the AFSK output level to LOWer range.
Repeat step 9 when this has been completed.
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Figure 3-7 PK-900 AFSK HI/LOW Level Jumpers

10. Type "K" to return to receive mode.
11. Type "Q" to "Quit" (exit) the calibration routine.

You've now set your FM transmitter's deviation to an approximate
level which will be adequate for operation.

12. With your radio in the receive mode, open the squelch control so
that a steady hiss or noise is heard on a speaker.

13. 1If using radio port 1, set the receiver's volume control to a
comfortable listening level. With the receiver unsquelched but
with no signal present, adjust the THRESHOLD control so the DCD
LCD on your PK-900 just lights. This is the approximate proper
level for best receive performance from your PK-900's modem. If
using radio port 2. Normal listening levels will activate the
DCD with received signals.

14. Reset your receiver's squelch control for normal operation.

SSB Transceiver Final Adjustments

Digital modes with an SSB radio require some different settings of
the radio's operating controls for proper AMTOR and packet operation.
Be sure to observe the following setting recommendations:

Set VOX to OFF.

Set speech compression to OFF.

Set AGC to FAST (if available).

If you wish to use an external RF amplifier in AMTOR, PACTOR or
Packet, disconnect the ALC cables between your SSB radio and the
external RF amplifier.

O O O O

Remember - Baudot and ASCII RTTY and Mode B (FEC) AMTOR are
continuous key-down conditions - Your radio's duty cycle is 100% for
the duration of each transmission. If your SSB radio isn't designed
for continuous full-power operation, you must operate your radio at
reduced output power. Consult the manufacturer's specifications for
details on the operating duty cycle.

NOTE: Make all connections with all power off.

3-10



4.1.

4.1.

1/93

CHAPTER 4
PACKET RADIO
Overview

In the last several years Packet has grown to become perhaps the most
popular digital mode on the amateur bands. Although Packet can be
found on HF (primarily on the 20 meter band) it is most popular on the
VHF and UHF FM bands. This chapter will start with general Packet
operation and then discuss VHF and UHF Packet. Packet on the HF bands
requires some special considerations, so we will leave it until the
end of this chapter.

Your PK-900 can operate HF or VHF Packet (on Radio port 2) and any
other digital mode on Radio port 1 at the same time. This feature can
come in handy allowing you to keep an "ear"™ on local packet activity
while operating on any of the other digital modes normally found on
HF. Sorting out the data from both Radio ports also requires some
special considerations and will be discussed later in the chapter
after HF Packet operation has been covered.

Getting Started

You can learn quite a bit about Packet operation with the

PK-900 before even connecting it to a transceiver. For your first
packet practice, the PK-900 will be connected in a "loopback"
circuit as done in the "Quick Check" performed in Chapter 2. 1In this

configuration, the PK-900 will "talk to itself" which allows you to
become familiar with packet before actually going on the air.

Making the Loopback Connection

Make sure the PK-900 is turned OFF and power is removed before
performing one of the following.

I Locate the WIRE "Loop-back" jumper and insert it into pins
1 and 4 of the RADIO-1 connector on the PK-900 rear panel.

IT If you cannot locate the wire "Loop-back" jumper and have a
spare Radio cable, you may construct the following:

1. Get the unused Radio Cable mentioned in Chapter 3.

2. Strip about 1/4 inch of insulation from the Green and White
wires at the "radio" end of the cable.

3. Join the Green and White wires by twisting them together
gently.

4. Insert the 5-pin DIN connector end of the cable into the
"RADIO-1" connector on the PK-900's rear panel.

5. Go on to section 4.2.
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Packet Introduction

You've now connected your PK-900's transmit audio output to its
receive audio input. Your PK-900 can now "talk to itself" in
packet.

1. Set the rear-panel AFSK level control for RADIO-1 at 50%
(straight up and down) for the following Packet introduction.

NOTE : If you have adjusted the RADIO-1 rear-panel AFSK level
control for a particular transceiver in chapter 3, then mark
this setting with a pencil so it can be reset when finished.

2. Turn on your computer. Load and run your communications program.
If you are using an AEA PAKRATT Program, follow the program
manual's instructions to enter the Packet mode on Radio Port 1,

and then skip to step 4.

If you are using another Computer program or a Terminal, set the
communication parameters as done in Chapters 2 and 3.

3. Press the PK-900's front panel power switch to the ON position
if you have not already done so.

You should notice the sign-on message seen in chapter 2. The LCD
Status display should indicate you are in the Packet mode.

4. After you have seen the sign-on message and/or entered the Packet
mode, you must enter your own callsign (with the MYCALL Command)
if you are to converse with any other Packet stations. If you

try to connect to a station without entering your call sign, your
PK-900 will send you the following message:

?need MYcall

If you are an SWL and do not intend to transmit, you should enter
"AAA" as a Callsign (MYCALL).

If you are using an AEA PAKRATT program, follow the instructions
in the Program Manual to enter your callsign. If you are using a
terminal or terminal emulating program on your computer, you must
use the MYCALL command to install your call sign.

Note that since the PK-900 has two radio ports, you must enter

a callsign for each port. The callsigns may be the same, or can
be different to make life a little easier in the "two Ham"
family. You must change the callsign from the default "PK90O"
on each radio port, or that port will not transmit packets. For
example, if your Callsign is WX2BBB, enter the following:

cmd :MYCALL WX2BBB/WX2BBB <Enter>
The PK-900 will respond with:

MYcall was PK900/PK900
MYcall now WX2BBB/WX2BBB
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Both Packet radio ports will now assume the callsign WX2BBB.

5.

If you are using an AEA program follow the instructions in the
Program manual to CONNECT in packet mode to your own callsign
(the one you just entered in MYCALL) .

If you are using a Computer Terminal or a non-AEA program,
entering the following after the "cmd:" command mode prompt will
cause the PK-900 to Connect to yourself:

CONNECT (your callsign) <Enter>

After pressing <Enter>, you should observe the RADIO 1 TX LCD
and DCD LCD light briefly, and the TUNING bar graph

spread.

After a few moments, your monitor should display:

*** CONNECTED to (your callsign)

Notice that the front panel RADIO 1 Connect LCD shows CONNECTED.
You may also notice that the CONVERSE LCD is also on
indicating that the PK-900 is ready to CONVERSE with the
station (in this case it is yourself).

This is how a packet connection is established. Whether you
are "Connecting" to another Amateur, a Packet Bulletin Board
System (PBBS) or a Networking Switch (more on this later)
this initial procedure must be used to establish each and
every Connection.

Type a few characters to yourself such as "Hello this is my first
packet Connect. My name is ..." then press the <Enter> key.

Shortly after pressing the <Enter> key, you should see the
message you typed reappear on your screen. I1f you had connected
to a distant station, they would have seen the message you typed
appear at nearly the same time.

After you have typed a few lines (packets) to yourself, you will
probably want to end the connection or "DISCONNECT".

If you are using an AEA program, follow the instructions to
DISCONNECT from the packet station you are talking to.

If you are using a Computer Terminal or a non-AEA terminal
program, the following will cause the PK-900 to DISCONNECT:

Enter <CONTROL-C> (hold down the Ctrl and then type the letter C).
Your monitor should respond with the command prompt:

cmd :

Enter the following: D <Enter>.
Your monitor should respond with:

cmd:*** DISCONNECTED: (your callsign)
pl (your call)*>(your call) (UA)
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Note that the front panel CONNECT LCD will change to
DISCONNECTED indicating that you are no longer connected.

You have just done the three things necessary in any Packet QSO.

o You started the QSO (with yourself) by CONNECTing. (Step 5)

o You sent some information (to yourself) and then received
the information that you sent. (Step 6)

¢} You then ended the QSO by DISCONNEcting. (Step 7)

Repeat steps 5, 6 and 7 above until you feel comfortable with
Connecting, exchanging information and Disconnecting. These
operations will be performed each time you use Packet so they
should be second nature to you before going on the air.

When you feel comfortable Connecting, sending information and
Disconnecting, you are ready to start listening to VHF packet.

Turn OFF and remove power from the PK-900.

o Return the Port 1 rear-panel AFSK level potentiometer to
the setting you marked in Step 1, if any.

e} Remove the "Loop-back" jumper from the RADIO-1 port and
reconnect your transceiver or receiver set-up in Chapter 3.

VHF/UHF Packet Operation

We will first listen to (and watch) some of the VHF or UHF Packet
activity in your Local Area. This will allow you to become a little
better acquainted with packet in your area before going "On The Air".

1.

Construct a Radio Cable for the VHF/UHF transceiver you intend to
use for Packet as described in Chapter 3 and connect your
transceiver to the RADIO-1 connector on the PK-900 rear panel.

Load and run your communications program and enter the Packet
Mode as done in the Packet Introduction section above.

Set Radio Port 1 for VHF Packet operation (default) as follows.
If you are using an AEA program, follow the instructions to

select the VHF modem on Port 1 by turning the VHF Parameter ON,
this will automatically set the radio baud rate HBAUD to 1200.

If you are using a Computer Terminal or a non-AEA terminal
program, the following sets the VHF mode of the PK-900:

Type <CONTROL-C>. (Type C while pressing the <Ctrl> key down.)
Your monitor should respond with the command prompt:

cmd :

Then enter VHF ON <Enter>
Your monitor should respond with:
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Vhf was OFF/ON
vhf now ON/ON

Then enter HB 1200 <Enter>
Your monitor should respond with:

HB was 300/1200
HB now 1200/1200

Turn ON your VHF or UHF FM transceiver and tune to a known packet
channel in your area. Most packet operation is on simplex, so
the repeater offset on your transceiver should be disabled.

If you know there is packet in your area, but do not know the
frequency, you should try some of the following frequencies:

2 meter (144 MHz) band:
145.01 MHz, 145.03 MHz, 145.05 MHz, 145.07 MHz, 145.09 MHz
144.99 MHz, 144.97 MHz, 144.95 MHz, 144.93 MHz, 144.91 MHz

1-1/4 meter (220 MHz) band:
223.40 MHz, 223.42 MHz, 223.44 MHz, 223.46 MHz, 223.48 MHz

70 cm (440 MHz) band:
440.975 MHz, 441.000 MHz, 441.050 MHz, 441.025 MHz, 441.075 MHz

You know you've found a packet channel when you hear the
characteristic "Braaaaaap" sound of packet transmissions.

Once you've found an active packet channel, you must make sure
you have enough receive audio (volume) from your transceiver to
light the DCD LCD on the PK-900 when a packet is being
received. If the DCD LCD does not light when packets are
received, either there is not enough receiver audio or the
Threshold control is turned too far counter clockwise.

You must also make sure that the DCD LCD goes out when no packet
signals are present on the channel. If the DCD LCD does not go
out when the channel is clear, make sure the Squelch control on
your transceiver is set high enough to silence the speaker. If
the DCD LCD stays on when the packet channel is quiet, your
PK-900 will not send packets to other stations.



4.3.1 What You Should See

If all is operating properly, you should see some packets on your
screen. Some typical packets you might "Monitor" are shown below:

pl N7ALW*>WA7GCI [C]
pl WA7GCI*>NTALW (UA)

pl K6RFK>N7ALW*>N7GMF:
Goodnight John, its been nice talking to you.

pl N7ALW*>WA7GCI:
Hi Bob, how are you this evening?

pl KD/NM*>MATIL:
Mail for: K6RFK N7ML

pl N7HWD-8*>ID:
NET/ROM 1.3 (SEA)

pl SEA*>N7ML:
SEA:N7HWD-8> Connected to #SEA:N7HWD-7

pl K6RFK>NT7ALW*>NT7GMFE [D]
N7GME>N7ALW*>K6RFK (UA)

NOTE: You will probably see data (Packets) on the tuning bar-graph
which do not print on the screen. This is normal and is a
function of the MONITOR and the MPROTO commands.

4.3.2 What It Means

There are different types of packets that mean different things to the
PK-900. Your PK-900 keeps track of and knows what to do with the
packets so users need not be concerned with them most of the time.
Since the PK-900 can "Monitor" all Packet activity on a channel,

we'll briefly discuss the types of packets you will most often see.
Skip to the next section if you do not plan on doing much monitoring.

Let's look at the first packet in the examples above and get
acquainted with what it all means.

pl N7ALW*>WAT7GCI [C]

The first two characters in monitored packets represents which radio
port "heard" the packet and will be either "pl" or "p2". Every single
packet you send will have your callsign (the one you just entered in
MYCALL) as the first callsign of the packet. The callsign after the
">" is the next station the packet will go to. So the packet listed
above originates from N7ALW and is being sent to WA7GCI. All packets
will have at least these two callsign fields.

The "[C]" immediately following the two callsigns identifies this

packet as a CONNECT Request. So we see that N7ALW is requesting a
packet CONNECTION with WA7GCI.
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The second packet in the above examples is a response to the first.
pl WATGCI*>NT7ALW (UA)

In this case we see that WAJGCI is sending to N7ALW by the order of
the callsigns. This packet acknowledges the Connect request as shown
by the " (UA)" which stands for Un-numbered Acknowledge.

One benefit of packet radio is that packets can be relayed or
"digipeated" by stations on the same frequency. In fact, packets can
be relayed by up to eight stations to reach a distant station that
cannot be heard directly. 1In practice, digipeating through many
stations does not work very well, but you will often see packets
digipeating through one or two stations to reach their destination.
The packet shown below is an example of a digipeated packet.

pl K6RFK>NT7ALW*>N7GMF:
Goodnight John, its been nice talking to you.

This packet originated from K6RFK and is being sent to N7GMF but is
"Digipeated" through the station N7ALW. We also see that this packet
contains data by the text "Goodnight John...". Another thing that
should be noticed in this packet is the asterisk (*) in the first
line. The asterisk tells which station was actually heard sending the
packet. In this case, we can see that we actually heard the
digipeating radio station N7ALW. Without the asterisk, we could not
tell whether the transmission came from radio station K6RFK or N7ALW.
More will be discussed about digipeating later, but the above example
is typical.

The following packet is a data packet from N7ALW to WA7GCI.

pl N7ALW*>WA7GCI:
Hi Bob, how are you this evening?

Remember that in the first example we saw the two stations Connect.
Now that they are connected, they may exchange data packets.

The following packet is a Beacon packet from KD7NM. Since we see the
packet is addressed to "MAIL" we know KD7NM is probably a Packet
Bulletin Board System (PBBS).

pl KD7NM*>MATIL:
Mail for: K6RFK N7ML

The data section of this packet says "Mail for: K6RFK N7ML". This
Beacon lets people know that K6RFK and N7ML have mail waiting on the
KD7NM PBBS without having to connect.
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The following Beacon packet is intended as identification for a
NET/ROM level-3 packet networking switch.

pl N7HWD-8*>ID:
NET/ROM 1.3 (SEA)

In this case, the Packet Switch is using the callsign N7HWD-8, but
also uses the alias SEA as a callsign. There are many types of Packet
Switches now in use, but NET/ROM is one of the most popular. We will
briefly discuss using a NET/ROM switch later in this chapter since
most switches operate in much the same way.

The packet below was sent by the network switch SEA to N7ML.

pl SEA*>N7ML:
SEA:N7HWD-8> Connected to #SEA:N7HWD-7

The packet above from SEA contains the data "SEA:N7HWD-8> Connected to
#SEA:N7HWD-7". This message tells N7ML that he is now connected to
another port on the SEA Node named #SEA. Again, we will talk more
about how and why N7ML might want to do this later in the chapter.

The following packet is again from K6RFK to N7GMF and is being
digipeated through N7ALW. This packet indicates that K6RFK is
finished talking to N7GMF and wants to Disconnect. Again we see that
we are not hearing K6RFK, rather we are hearing N7ALW as indicated by
the asterisk (*) after the callsign.

pl KO6RFK>N7ALW*>N7GMF [D]

The following packet is an acknowledgment (or simply called an ACK)
that lets K6RFK know that N7GMF has acknowledged the Disconnect
request sent above. K6RFK and N7GMF are no longer Connected.

pl N7GMEF>NT7ALW*>K6RFK (UA)

As can be seen, all of the above examples were heard on radio port 1
of the PK-900. If a second radio was connected to radio port 2,

we would have seen some monitored packets prefaced with a "p2" as
well. See section 4.8 for more information on controlling both
radio ports when you are ready.

NOTE: Some applications software such as PB and PG for Amateur
Satellite use have problems with the port designators "pl" and
"p2" in front of monitored packets. To disable the port
designators "pl" and "p2" from appearing turn OFF User Bit 19
(UBIT 19) by typing "UBIT 19 OFF <Enter>" at the command
prompt.
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What Happens When You Connect

If you are working with a friend who is familiar with packet, you may
want to skip to section 4.4. If you are on your own, the following
three sections will help you learn what to expect on VHF/UHF packet.

There are three different kinds of packet stations you are likely to
encounter in your first Connects: Standard TNCs, Mailbox Systems and
Network Switches. The following sections discuss each station type.

Standard TNCs

When you first turn on your PK-900, it becomes a standard AX.25
packet TNC (Terminal Node Controller). All TNCs and Multimode
controllers have this capability. When you Connect to a TNC, in most
cases you will be connecting directly to someone's computer screen.
If you see an automatic Connect Message (CMSG) similar to the one
below, you know you have reached a TNC.

Welcome to my packet station. If I don't respond, please
leave a message and Disconnect.

If you get a message like this when you connect to another station,

usually you would type something like "Are you there?". If you do not
see a response from the other station in a minute or so, simply leave
a message - just like a telephone answering machine.

The TNC at the other station should then hold your message until the
operator returns to his computer. Later we will discuss how your
PK-900 can do the same for messages it receives from others.

Mailbox Message Systems

Although Standard TNCs allow incoming messages to be saved, there is
no way for the owner to leave a message for someone who will connect
at a future time. The ability to both send and receive messages
without the owner being present is accomplished by a Mailbox.

There are many different Packet Mailbox systems in use. Some systems
are large and require the use of a dedicated computer. Other systems
are small like the personal MailDrop built into your PK-900.

Large systems are often called Packet Bulletin Board Systems (PBBS)
since they serve as electronic message centers for a local area.
PBBS's are a source of information as well as a gateway for messages
that can be sent to and received from other parts of the country or
world. You will probably want to locate the local area PBBS nearest
you and connect to it from time to time.

Mailbox systems are easy to use and most operate in much the same way.
Most Mailboxes and other automatic systems usually have Help available
by sending an "H" or "?". If you connect to a Mailbox such as a
PK-900 MailDrop you will see something like the following:

*%*%* CONNECTED to KD7NM
[AEA PK-900] 17480 free (A,B,H,J,X,L,R,S,V,?) >
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If you get something like this when you connect to another station,
try typing an "H" or a "?" to get a help list as shown below:

A (bort) Stop Read or List
B(ye) Log off
H(elp) Display this message
J(log) Display stations heard
K(ill) K n: Kill message number n

KM : Kill messages you have read
L(ist) L : List message titles

LM : List messages to you
R (ead) R n: Read message number n

RM : Read all your unread messages
S (end) S : Send a message to SYSOP

S n: Send a message to station n
? Same as H(elp)

[AEA PK-900] 17480 free (A,B,H,J,X,L,R,S,V,?) >

There are quite a few options available on the MailDrop, but the most
commonly used commands are L(ist), R(ead), S(end) and K(ill) message.

For example, you may first want to LIST all the messages that are
available on a mailbox that you connect to. This is done by simply
sending "L" or "LIST" command to the system you have just connected.

If you are interested in any of the message subjects that appear, you
may then READ the messages that interest you. To read a message,
simply send the command "R (message number)", where (message number)
is the number of the message you are interested in.

After you are finished reading messages, you may want to SEND a
message to the SYSOP (short for System Operator) or to another user.
To send a message simply enter "S (callsign)" where (callsign) is the
call of the station you are sending the message to.

When you are finished Listing, Reading and Sending messages, you will
want to send the Bye command to log-off (disconnect) from the Mailbox.

Feel free to experiment with Mailboxes and other packet systems.
Remember that most automatic systems will send you help on commands if
you send an "H" or "?". For more information on setting up and using
your own PK-900 Maildrop, see Chapter 5 on MailDrop Operation.

Packet Switches and "Nodes"

When Amateur Packet radio was first beginning there were not many
stations on the air. Amateurs at that time "digipeated" through many
stations (up to 8) to connect to others over long distances. As more
users became active on packet, digipeating quickly proved to be an
inefficient way of relaying packets through even a very few stations.

To solve this problem, Amateurs began working on more efficient
"higher level" ways of routing packets over long distances.
NET/ROM (tm), ROSE, TCP/IP and TEXNET are some of the higher level
protocols that emerged and are currently in use around the world.
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NET/ROM, developed by Software 2000, quickly became a standard that
others imitated. Many networking "Nodes" today use a similar if not
identical set of commands. We will discuss the typical NET/ROM
commands you will likely encounter when connecting to a packet switch.

When you connect to a NET/ROM Node you will not initially get any
prompt. Since NET/ROM commands are few and easily memorized, they did
not see a need to clutter the channel with prompts. Like other
automatic systems however, if you send an "H" or a "?" for Help you
can expect to get a "Help" response similar to the following:

SEA:N7HWD-8> Invalid Command (CONNECT INFO NODES ROUTES USERS)

In our example, the line above is from the Seattle node, simply known
as SEA. The callsign for the node is N7HWD-8. "Invalid Command"
means that the node did not understand the command you sent, so it
returned the above "help" line to remind the user of the commands it
knows. These are CONNECT, INFO, NODES, ROUTES and USERS.

Most often you will use the nodes CONNECT command to connect to other
stations. Once you have connected to the node, simply send the
command "CONNECT (callsign)" or simply "C (callsign) where (callsign)
is the call of the packet station you want to connect to that is in
range of the node.

Not everyone you want to talk to is in range of your local Node.
Fortunately, NET/ROM will learn about other nodes it can reach and
allow you to connect to these nodes as well. To find out what other
nodes your local station can reach, simply type the command "NODES"
after you connect. This will display something like the following:

SEA:N7HWD-8> Nodes:

BALDY : WB6VAC-8 BOI:W7SC BOISE:N7FYZ-8 COE:KK7X-4
ELN:N7HHU-8 EVT:KA7VEE-8 LSO:K7ZVV-8 MCW:WB7DOW-12
MSO:W7DVK-5 OLY:K7APT-8 PDT:N7ERT-5 PDX7:KA7TAGH-8
PTN:K7TPN-8 RLIMB:WORLI-2 SALEM:AF7S5S-1 SEAW:N8GNJ-8
SPOKN:WB7NNF-8 SVBBS : KA7TRNX TAC:W7DK-8 YKM:K3GPJ-8

When you connect to a node (either directly or through another

node) you may want to know who else is using that particular node.
Type the command "USERS" to find out who is using the system. You
will see your own call in the list as well as anyone else who 1is using
the node. An example is shown below:

SEA:N7HWD-8> NET/ROM Version 1.3 (662)

Uplink (W7MCU) <--> Downlink (W7MCU-15 WA7ZUE)
Circuit (SEAW:N8GNJ-8 KATRZK)

Uplink ("your callsign")

The IDENT command simply sends you an identification packet from the
node that may give its location and owner as shown below:

SEA:N7HWD-8> NORTHWEST AMATEUR PACKET RADIO ASSOCIATION
145.01 MHZ, USER LAN, GRASS MTN.
Local BBS is N7HFZ
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The ROUTES command provides routing information about other nodes that
can be reached.

A complete discussion of NET/ROM is beyond the scope of this manual,
but we hope the above information will help get you started.
Certainly the CONNECT, NODES and USERS commands will allow you to
navigate through the network, and find new people to talk to.

Who Can I Talk To?

Now that you understand a little about the different packets and
packet stations, you are ready to make your first real connection.

If you do not have a friend on Packet in your local area, then you
will want to choose a station you can reach. Fortunately the PK-900
has a command called MHEARD that displays the list of the 18 most
recently heard stations. Check this list in one of the following ways:

I If you are using an AEA PAKRATT program, follow the instructions
in the program manual for checking the Packet MHEARD list.

1T If you are using a Terminal or Terminal Program on your computer,
then first type a <CTRL-C> to make sure you are in the PK-900
Command (cmd:) mode. Then type the command MHEARD as shown.
You should then see a display similar to the one below.

cmd :MHeard

........ pl N7GMF
........ pl K6RFK
........ pl SEA¥*
........ pl N7HWD-8%
........ pl KD7NM*
........ pl N7ALW*
........ pl WA7GCI*

The callsigns in the list are the stations heard by your PK-900 with
the most recently heard station at the top of the list. As in the
Monitored packets, the asterisks (*) indicate that the station was
heard directly by the PK-900. The callsigns without an asterisk
were relayed by another station and so cannot be connected to
directly. The "pl" means the station was heard on radio port 1.

Your First Real Connect

Choose one of the stations with an asterisk displayed in YOUR MHEARD
list, or a friend that you know is "on the air" near to you.

If you are using an AEA PAKRATT program, follow the instructions to
CONNECT in Packet mode to the callsign you chose above.

If you are using a Computer Terminal or a non-AEA program, entering
the following after the "cmd:" command mode prompt will cause the
PK-900 to Connect to the station (Callsign) chosen above:

CONNECT (Callsign) <Enter>

4-12



1/93

After pressing <Enter>, you should observe the TX LCD light.
Your monitor should soon display:

*** CONNECTED to (Callsign)
If you see this, you have just Connected to your first packet station.
Identify what type of station you have connected to, and respond
appropriately. After you have connected to a few stations, you should
skip to section 4.4 to learn more about the PK-900 packet features.

I'm Having Trouble Connecting

If the station you are trying to connect to is connected to someone
else, you may see the following message:

*%% BUSY from (Callsign) DISCONNECTED

If you see this, simply wait a few minutes and try again or try
connecting to a different station from your MHEARD list.

If the distant station cannot hear you, you may see the following:

**x Retry count exceeded
*** DISCONNECTED:

A number of different things can cause this to occur. It may simply
be that the station you are trying to connect to is out of your
transmitter's range. It is possible however that something more
serious 1s wrong, so you should check the following before proceeding:

o The Loopback Test in section 4.2 functions properly.

o Your PK-900's AFSK Output Level control, radio microphone gain,
and deviation are set properly as discussed in Section 3.5.1.

e} All cables and connectors are properly installed.

o) Your radio's volume and squelch are set for local conditions.

o You are following the correct procedure for Connecting.

Remember that this procedure is slightly different for AEA
PAKRATT programs than it is for terminals or terminal-programs.

e} The "VHF" command is "ON" for VHF/UHF operation.
o HB is set to 1200
o RESET the PK-900 with the RESET command or RESET switch and

start over with section 4.2 of this chapter.

If none of the above correct the problem, ask one of your area's
experienced packet operators to listen to your transmissions. Both
you and your partner should set MONITOR and MCON to 6, and then send
some packets. Each station should display packets sent by the other.

o) If only one station is "hearing" packets, check the modulator and
transmitter of that station and the demodulator and receiver of
the other station.

o Experiment with the TXDELAY parameter for the sending TNC. Try
setting TXDELAY 64 for a long delay. If this solves the problem,
decrease TXDELAY to the smallest value that works all the time.

If you still cannot connect to other stations, then you should contact
AEA Technical Support as outlined in the PREFACE of this manual.
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More Packet Features

Now that you have worked a few packet stations, it is time to learn a
little more about the other packet capabilities of the PK-900.

Rather than explain all the features in detail, we will leave the
specifics to the command descriptions in the Command Summary Appendix.

4.4.1 LCD Status and Mode Indicators
Your PK-900 front panel display is divided into four sections as
shown below:
RADIO 1 TX  DCD ADIO 2 TX DCD
MODE TOR DISCONNECTED
MORSE BAUDOT |FEC SEL-FEC|UNACKNOWLEDGED
ASCII FAX SSTV |ARQ NAVTEX SYSTEM
SIAM TDM EXP [ARQ L  PACTOR|HOST COMMAND
5 IDLE TRAFFICIMULT CONVERSE
PACKET  |REQUEST ERRORTRANSPARENT
DISCONNECTED {PHASE STANDBY
UNACKNOWLEDGED|OVER_ COMPRESS MAIL
MARK ——= =~ mm— e —— — SPACE
PK-900's Front Panel LCD Indicators.
The left two thirds of the LCD display contain information
relating to the operation of radio port 1.
The upper right third of the LCD display contains information
about the operation of Radio port 2.
The middle of the right third of the LCD display contains
system information.
The very bottom of the LCD display is a 20 segment bargraph used
for tuning Radio port 1.
Your PK-900's front-panel LCD display shows the Status of each Radio
Port at a glance. The following describes the funct