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USER’S GUIDE PREFACE

PREFACE TO THE PK-232 DATA CONTROLLER MANUAL

Pleaze read this preface in its entirety. It containa information sbout hov
to receive varranty service fram AEA, the current software installed in your
PK-232, AEA’z software update policy and hov to get involved in the digitel
radio community.

RF Interference Information To User
This PK-232 haz been certified under Subpart J of Part 15 of the FCC rules.

This equipment generstes and uses radio frequency energy. ‘If it ie not in-
gtalled and used properly, that ig, in strict accordance with AEA's instruc-
tions, it may cause interference to radio and TV reception. It has been type-
tested end has been found to comply with the limite of a Cless B computing
device in accordance with the specificetions in Subpart J of Part 15 of the
FCC rules, vhich are designed to provide ressonahle protection against such
interference in a residential installiation. Hovever, there is no guarentee
that interference will not occur in & particular installation. If this equip-
ment does ceuse interference to radio or TV reception, vhich can be determined
by turning the PK-232 on end off, the user is encouraged to try and correct
the interference using one or mwore of the following measures:

o Reorient the antenna of the device receiving interference.
0 Relocate the computer with respect to this device.
a Plug the computer into a different putlet =o the computer and the de-

vice are on different branch circuits.

1f necessary, the user should consult the dealer or en experienced radio/TV
technicien for additional suggestions. The user may find *Hov. to Identify and
Resolve Radio-TV Interference Problems, " a booklet prepared by the FCC, help-
ful.

USE SHIELDED CABLE FOR ALL RS-232 CONNECTIONS

Ag part of its continuing program of product improvement, AEA reserves the
right to make changes 1n this product’s specificetions. Changes will be made
periodically to the information in this document. These changes vill be in-
corporated in nev issues of this menual.

There may be technicel inaccuracies or typogrephical errors in thie document.
Pleese address comments and corrections to AEA Incorporated, PO Box £2160,
Lynnvood, WA 98036-0918. AEA reserves the right to incorporate and issue any
information thus supplied in vhatever manner it deems guitable without incur-
ring any obligatione vhatever.

SECOND ISSUE (SEPTEMBER 1986)
Copyright Advanced Electronice Applicetione, Inc., 1986. All righte reserved.

No part of this manual may be reproduced or used in eny form or by any meansg
without prior vritten permiassion from the copyright owner.
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¥elcome
Congratulationat! You've purchased another fine AEA product.

PLEASE, before ve go any further, may ve ask you to FILL OUT AND RETURN the
Warranty Registration Card , which hss been packed with your PK-232 system.

WE WILL NOT BE ABLE TO FURNISR YOU WITH ANY UPDATES TO THE SOFTWARE IF YOU DO
NOT RETURN THE ABOVE DOCUMENT. AS NEW FEATURES ARE DEVELOPED, WE ARE SURE YOU
WILL WANT TO BE ABLE TO OBTAIN THEX.

1f you call for any kind of customer assistance, ve’ll agk you for the serial
nunber on your varranty card. Because of the numerous situations in vhich our
product is uged by en unauthorized third party, we MUST verify that you are
the licensed uger. We may choose to call you at the phone number listed in
our records to verify your identity. THANK YOU for your patience.

Product Update Policy

from time to time AEA vill make eveilable updates to the design of its prod-
ucts. These sometimes are made available to the user who has previousgly pur-
chased its products. We can only tell you about these updates if we have your
yarrant card. PLEASE SEND IT IN If you have not already daone so. Future ver-
gions of softvare for the PK-232 will most likely become available. AEA will
make these updates available, if poesible.

In Casze of Trouhle

Application and troubleshooting assistance may be had by calling AEA during
our 8-12, 1-4:30 working houre in Seattle WA. Ask for the Cuetomer Service
Department. The phone number is (206) 775-7373. Plesse heve your product
gerial number, end veraion date of the softvare available. The veraion date
ig on the first screen that comes up when you turn on the PK-232. V¥We will
also need to knov the nature of any other equipment connected to the PK-232.

Pleazse attempt to solve problems locally, ueing other hams or an AEA dealer.
Substituting & PK-8@ or other THC that you knov is vorking properly fer your
quegtionable one is a diagnostic technique thet will check out the rest of
your station. Also try running your PK-232 in another station.

Many of the AEA products that are sent to us for repair are in perfectly good
order vhen we receive them. Please perform vhatever steps are applicable from
the information on instellation and troubleshooting.

If you call for assistence, please have your PK-232 up and running beside the
phone. Our service techniclan will likely ask you to perform certein keyboard
routines to sid in diegnosis. 1f you have a voltmeter handy, you might have
the PK-232 open 2o you cen report measurements to the service technician.

PLEASE DO NOT RETURN THE PK-232 TO US WITHOUT CONTACTING US FOR PERMISSION
FIRST. WE WOULD LIKE THE OPPORTUNITY TO TROUBLESHOOT THE PROBLEM QVER THE
PHONE FIRST, SAVING YOU BOTH TIME AND MOKEY.

PK232UG Rev. B 8/86 i1 PK - 3
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1f you gend us the PK-232 by UPS it must be sent to the street address - not
the post office box number. The street address is:

AEA. Inc.

2006 196t» St. SW
Lynnvaod, WA 98036
Usa

We vill need YOUR street address for UPS return - be sure and send it.

UPS Surface (Brown Label)} takes 7-8 days, Blue takes 2-3 days and Red ie pre-
gently available on the Weat Coest only. Red is an overnight service and it
iz expensive. Send the PK-232 in a way that it can be traced if wve cennot
verify receipt of shipment. We suggest UPS or insured pastal shipment.

1f the PK-232 im still under the original owners warranty, AEA vill pay the

cost of the return shipment. The current policy is that it will be returned
Brown if received Brown or by US Mail; returned Blue if received Blue or by

overnight service; or returned as the owner states in hie letter if he fur-

nishes the return cost for the methad he selects.

If the PK-232 is out of warranty, it vill be returned by UPS Brawn COD unleas:
1) It was received UPS Blue/Red in which case it will go back UPS Blue COD, or
2) If you designate billing to VISA or MASTERCARD, or 3) you enclose a BLANK
personal check endorsed "not to exceed ...$", or 4) you specify some other
method of return.

We vill typically service the product in tvo or three days if we have sll the
facts. If we must call you, it may teke longer.. PLEASE, if you gend it in,
include B letter stating the problem and vere you can be reached. If you can
be reached by phone in the evening on the East Coast, let us knov vhere. (ur
current rate for non-varranty service is $40/hour vwith a 3/4 hour ainimum.
Parte and shipping are extra. AEA is not responsible for damage such as
caused by lightning, nonprofessional alterations, poer starage/handling, etc.

Should your warrenty card not be on file at AEA, you need to gend the proof aof
purchase date to receive warranty gervice. Typically a copy of your hill of
gale from an AEA dealer will suffice.

The varranty ie for the original ovner only and ig not transferable.

W2UG Rev. B 9/86 114 PK - 4
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INTRODUCTION

¥elcome to the exciting world of digital Amateur Radio! You've joined the
ranks of the fastest groving modee in Amateur Radio =ince the F¥ repeater.

Your AEA PK-232 Data Controller ie the connection between your computer and
radios. The PK-232 performe all the "magic® of eatablishing data and teut
communications between your station end many other communication facilities
equipped for digital communications.

With packet radio and AMTOR, you’ll have & "private channel® vhile sharing a
frequency vwith other packet and AMTOR =tations; you’ll be able to "read the
mall® of other Morse, RTTY and AMTOR @S0s, log on ta computer-based "bulletin
board® or "mailbox" stetionz, handle message traffic - in short, you’re novw
equipped to enjoy the advantages of digital communicetions and error-correct-
ing radio techniques in your ham shack.

Your nev AEA PK-232 is the heart of your digital radio station. The PK-232°'s
packet syaztewm softvare is derived from the originel TAPR TNC; it presents many
of the advanced features of thet design, coupled vith significant enhancements
baged on the experience gained by thousands of TAPR-equipped amateur packet
stations worldwide.

Thig manual is your guide into the realm of digital Amateur Radio.
Join a Packet Club - Subscribe To Hewsletterg - Join 8 Voice Net

Join a packet radio club - they exist in all states as of this writing. You
might also subscrihe to the ARRL publication "Gateway, "™ which describes &ll
the "goings on" in pecket radio, and to the TAPR "Packet Status Register, "
vhich describeg the technically interesting happenings in the wovement. There
are many voice nete on VHF and HF; they usually meet weekly. They are usually
dedicated to meking the nevcomer feel st home.

Acknovledqement

AEA, Inc. gratefully acknovledgez the Tucson Amateur Pecket Radio Corporation,
Tuceon, AZ for permizsgion tc include excerpts from their TNC-2 documentation
in this manual.

Thie Uger's Guilde ta the PK-232 wes developed and vritten hy Horm Sternberg,
W2JUP and Berbera Argilo, an e Tendy 180@HD computer with IBM’'s DigplayWrite 2

program, and an IBM Digplaywriter using TextPack 6. Our thanks also go to
Alan Chandler, Steve Stuart snd Joe Schimmel,

AEA, Inc. dedicates itself to the development of digitel radio communications.

PK232UG Rev. B 9/86 iv PK - 5
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1.1
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1.3

1.3.1

1.3.2

1.3.2.1

CHAPTER 1
INTRODUCTION
Introduction
The Uger's Guide to the PK-232 describes the general characteristics

and operation of your AEA PK-232 Date Controller. Your User’'s Guide
vill help you to install, adjust and ocperate the system.

Scope

Your lUser's Guide provides general informetion on installation and
operation of the PK-232, The Guide describes the PK-232's features,
system components and basic operation in Morse, Baudot and ASCII RTTY,
AMTOR and Packet Radio. Technicel information on theory of operation,
hardvere and software descriptione, protocols and troubleshooting in-
structions are availahle in AEA’s optional Techniecal Manual for the

PK-232 System.
General

The PK-232 is designed and manufactured by AEA, Inc. for use vith any
standard communications terminal or computer equipped with en RS-232C
serial dates port and an sppropriate communications program or terminal
emulator. For information on operation with nonstandard interfaces

or terminals, please contact AEA.

Application

Your PK-232 Data Controller is the connection betveen your redios and
computer or terminal. The PK-232 provides sll of the decoding,
encoding and transmitter control routines needed to send and receive
Morse code, Baudot and ASCII RTTY (RediaTeleTypevriter), AMTOR and
packet radio. You cen use your computer or data terminal with the
same communications program or terminal emulator that you use with

a telephone line wmodem.

Specificetions

As part of ite program of product improvement, AEA reserves the right
to make changes in this product’s specifications. Chenges will be
mnade to the information in this document and incorporated in reviaions
to this manual. Specifications are subject to change vithout notice.

Description

AEA'2 Model PK-232 is B five-mode protocol converter and datas control-
ler that includes buili-in modems for all modes. The PK-232 converts
Morse, Baudot/ASCII RTTY, AMTOR/SITOR end AX.25 packet to ASCII data
viae an EIA standard RS-232 eerial port.

Operating Hodes: Morse, Baudot, ASCII, AMTOR/SITOR, and Packet
Radia per AX.25, half- or full-duplex

PK232UG Rev. B 9/8&6 1-1 PK - 15
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1.3.2.2 Maodem Characterietice

Demodulstor:

Receive Bandpasst
VHF packet:

HF (except CW)

CW

Modulator:

Output Level:

1.3.2.3 Processor System

Protocol conversion:

RAM:
ROM:

Hardwvare HDLC:

1.3.2.4 Input/Output Connections

Radio Interface:

Input/Output Lines

External modem connector
Direct FSK Outputs
Oscilloscaope Outpute

CW keying Outputse

Terminal Interface:
Input/Output

Terminal Data Ratee

PK232UG Rev. B

5/86
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Limiter-discriminator type, preceded by
an elght-pole Chebyshev 0.5 dB-ripple
bandpass filter

Automatically switched by operating mode
Center frequency 170@ Hz,

bandvidth 2600 Hz

Center frequency 2210 Hez,

bhandwidth 450 H=z

Center frequency 80@ Hz,

bandvidth 208 Hz

Lov-distortion AFSK =ine wave function
generator, phase-continuous AFSK

S5 to 100 millivolts RMS, edjustable by
rear-penel control

Zilog Z2-80 wmicroproceeeor

16 kilohytes

Up to 48 kiloabytes of ROM wmay be used
Zilog 853@ SCC

Two five-pin TTL connectare, selectahble
an the front-panel

Receive sudino

Transmit audio

Pugh-To~Talk (PTT)

External squelch input

Ground

Five-pin TTL - TXD, RXD,DCD, PTT, Ground
Normal and reverse

Mark (Stop) and epace (Start)

Pogitive: +100 VDC max, at up to 102 mA
Negative: -3@ VDC mex, at up to 20 mA

Standard RS-232C 25-pin DB25 connector
RS-232C with full handshake (hardvare
and softvare)

llge only virez 1-8 and 20

Auto-baud selection of 300, 1200, 2400,
4800 and 9600 BPS. TBAUD adds 110, 130,
200 and 60@ BPS.
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USER’S GUIDE INTRODUCTION

1.3.2.5 Controls and Indicatorse
Frant Panel Controls! Paver Switch
Radio Selector Switch
Threshold Adjust
Indicaters: Ten-gegment discriminator-type bargraph
indicator for HF tuning.
pCD LED (Data Carrier Detect)

Status and Mode Indicators: Made Group Statug Group
BAUDGT STBY
ASCII PHASE
PKT IDLE
MORSE ERROR/CONV
CHECK OVER
FEC TFC/TRANS
ARQ RQ/CHD
KODE L CON
STBY STA
MULT
SEND
1.3.2.6 General
Pover Requiremente: +13 VDC (12 to 16 VDC) at 700 mA
Mechanical: Overall, 11" x 8.25" x 2.5"

(279.4 mm X 209.6 mm X 63.5 mm}
Weight 3 pounds (1.36 kilogramsg)
1.3.3 Featureg

The PK-232 presents all of the features mogt frequently demanded by
the modern amateur operator: :

Packet Redio using the AX.25 international packet protocol
Hoest Mode, including rav HDLC made

Link and terminel data ratez to 9600 hita per second

AMTOR error-correcting cperation using Mode A (ARQ), Mode B
{FEC), Mode L (ARQ@ "Listen®) and SELFEC (selective FEC)
Baudot RTTY at standard speeds 45, 50, 57, 79 and 100 bauds (60,
€6, 75, 100 and 132 WPH)

Baudot RTTY Unshift-On-Space (USQS)

Baudot/CCITT International Alphebet #2 keyhoard conversion
ASCII RTTY at 110, 15@, 200 and 30@ bauds

WRU? Activation and Ansverback Responege

Dual-polarity direct FSK outpute

Duel-polarity CW keying outpute

Monitor oscilloscope output

Time-cf-day clock

Automatic Morse operation from S to 99 WPH {Words per Minute)
Fernavorth Moree operation below 15 WPH

Morse speed lock

Selecteble dual radio connector parts

LED discriminator-type tuning display

"asutobaud® selection: 300, 1200, 2400, 4802 and 960@ BPS

DODOOOD

o

copoDODDDDODDDOD
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1.4

1.4.1

1.4,2

System Components
Your PK-232 Data Controller package containe the following items:

e] One PK-232 Data Controller
o Cables to connect your PK-232 to two seperate radioe

o Ugser Guide to the PK-232

Input/Qutput Devices

Your PK-232 can be used with a standard ASCII communications terminal
or computer equipped vith an RS-232C serisl data port end an ASCII
communications program or terminal emulator. Data and control signels
are exchanged betwveen the PK-232 and the computer or terminal at stan-
dard RS5-232C (CCITT V.24/V.28) levels.

Your computer end terminal program and their associated tape, disk snd
printer I/0 devices provide the meanzs to stare messagesg received and
retrieve messages for transmission. Although highly desirable, these
peripheral or I/0 devices are not needed for PK-232 operation,

Note In thie User’s Guide, the terns "computer" and *terminal®
mean the same thing ~ the keyboerd and monitor you use to
communicate with your PK-232.

System Transmitter-Receiver Performance Requirements

Most modern radio trensceivere ere capable of excellent performance in
Morse, Baudot and ASCII RTTY, AMTOR and packet radio. Althocugh AMTOR
Mode A (ARQ) operstion imposes more demanding switching epeed
requirements then the other operating modes, most radiog vill operate
in either ANTOR mode without eny modifications. Radio gvitching times
are less critical in packet radio ocperation. See the AMTOR operating
section for further detaile on timing requirements.

Your PK-232 praovidee software-controlled timing variations that
permits operation vith nearly all the HF and VHF/UHF radios in general
usge,
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2-1

2.1.1

2.1.2

2.1.3

CHAPTER 2
INSTALLATIOHN

"Quick Start® Installation

You’ll probably wvant to get your PK-232 connected and operating as
goon as possible. Thie section containe instructiong for a “generic"
installation and system checkout to install end verify your PK-232's
operation.

More detailed instsllation and system checkout instructions for speci-
fic computer applications are contained in AEA’s Technical Manual for
the PK-232,

Equipment Required

A complete PK-232 Deta Controller system coneiats of the PK-232 and
its power supply, your computer, your radic transceiver or recelver-
transmitter combination and its pover supply.

AEA supplies the cebles for connecting the PK-232 Data Controller to
your radio, and an external pover supply. You must add the microphone
connectors required by your radio, the pover supply and the RS-232
cable that connecte the PX-232 to your computer.

Precautions

AEA strongly recommends that all RS-232 cables end connectors be made
vith the best coemercisl-quality shielded materials, end that cereful
and correct grounding and bonding procedures be observed in the in-
gtallation of the radioc equipment being used with your PK-232.
Installation

The following sectiona describe the initiasl settinge of the switches,
connectore and their connectiong to your computer and your redio.

2.1.3.1 Initial Control Settings

For initial pover-up of your PK-232, use the following front-psnel
control eettingsa:

POWER SWITCH CFF
RADIO L/RADIG 2 Redio 2 .
THRESHOLD Approximately "3-o‘clock"
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2.1.3.2 Pover Connectiong

Power is connected to the PK-232‘gs rear-penel coaxial pover receptacle
from eny vell regulated 12-volt DC pover supply (12 to 16 VDC) capable
of supplying 1 ampere. AEA’s optional Model AC-4 wvall-adapter pover

supply can be used.

o Be sure your power supply can furnish one (1) ampere with ripple
voltage less than one valt peak-to-peak.

o Be sure you connect the pogitive voltage to the center pin of the
coaxial pover plug.

If you mccidentally invert the pover pover cable, an internal fuse
will open to protect the PK-232 fraom reverse-voltage damege. If this
occurs, open the PK-232 and replace the internal fuse with an ident-
ical l-ampere unit.

2.1.3.3 Radio Input and Output Connectiong (See Teble 1-1)

AEA hae eupplied two shielded cebleg for connecting your PK-232 to one
or two radios. One end is already pre-wired vith a S-pin Molex-type
plug. You mugt supply and connect the plug for the end that connecte
to your radio’s micraphone receptacle or PTT and phone pstch and tone
inputs.

NOTE: Don’t prepare both cables yet. Set one casble esside for use
az a test cable during your first "loopback® experiments
with packet operation.

The folloving signals at five-pin receptacles J4 and J5 pass between
your PK-232 and radio. The pinout is shown in Table 2-1.

Pin Signal Hame Deegcriptien

1 Receive audio AFSK from receiver to PK-232

2 Microphone audio AFSK from PK-232 to transmitter

3 Squelch input Allove PK-232 to detect activity on
e shared-mode channel (optional)

4 Ground Audio and PTT common return

5 Pugh-To-Talk PK-232 keys transmitter

Table 2-1 J4 and J& Radio Port Connectars
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2.1.3.4 Computer Connectione {See Table 1-2)

2.1.4

2,1.5

The PK-232'e rear-panel serial-port connector carries data and control
gignals betveen your computer and the PK-232. The minimum number of
ping that must be connected ie shown in Table 1-2.

The PK-232 is connected to a computer juest like you connect & RS5-232C
modem. If you nov use your computer vith a modem, connect the PK-232
the same vay. Use any terminal program you nov uge with your modewm.

IMPORTANT NOTE
If the full RG-232 cable set is used, DO_NOT CONNECT any ping other
than pins 1 through 8, and pin 20! The remaining pins, 17 through 19
and 21 through 25 have been regerved for future use. Connection of a
full RS-232 wire get will cause improper operation of your PK-232.
The minimum connections shown do not permit hardware flov control.

Pin Signal Hame Deecription

2 Tranamit Data Gerial data from computer to PK-232
3 Receive Data Serial data from PK-232 to computer
7 Signal Ground Common ground for both data lines

Table 2-2 Hiﬁimum Serial Port Connectiona Required by PK-232
Controle
Your PK-232'e front panel has three controle:
o POWER ON/OFF push svitch - turne off pover from external supply

o RADIO-1/RADIO-2 push evitch - selects betveen tva available I/0
jacks

o THRESHOLD control - equelch-like adjustment inhibite display of
garbage characters produced by received noise.

Indicators

Your PK-232’g front panel has three cetegories of LED (Light-Emitting
Dicde) indicetorse:

la] Status
o Mode
o Tuning
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2,1.5.1

2.1.5.2

2.1.5.3

PK23206G

Status LEDs

bcD
MULT
SEND
ERROR
/CORY
IDLE
PHASE
STBY
STA
CON
RQ
/CHD
TFC
/TRANS
GVER

Mode LEDs

STBY
MODE L
FEC
ASCII
BAUDOT
ARQ
CHECK
PXT
MORSE

‘Sending

Date Carrier Detect
Multiple Connection
Trangmitter PTT enahbled

In ARQ:

Receiving

INSTALLATION

errare from the distant stetion

In Packet: System is in Converse Made

ARQ and FEC synchronous idle link, no traffic

ARQ phasing iz active

Ready to receive ARQ or FEC

Packet freme(s) unacknovledged

Packet link is in connected state

Requests for repetition from distant station
In Packet: System ie in Command Mode

In ARQ:

In ARG:

System isg

sending/receiving traffic (data)

In Packet: System is in Tranaparent Mode
ANTOR changeover

ARG Standby - ready to ansver SELCAL or display FEC

ARQ Listen
Sending or
Sending or
aor
or
or
ar
ar

Sending
Sending
Sending
Sending

- mopitor
receiving
receiving
receiving
receiving
receiving
receiving
receiving

Tuning Indicator (See Figure 2-1)

This ten-segment bargreph LED display shows praper tuning of received
mark and space tones in HF and VHF CW and SSB FSK or AFSK operations.
In these modes, the correct tonee are determined by how you tune your

receiver.

tvo other stations linked in ARQ
FEC (Mode B}

ASCII RTTY

Baudot RTTY

ARQ (Mode A)

SELFEC (Mode Bs)

packets

Morge code

In the absence of a received tone signal, the center LED elements are

lit,

When the received tone is at the "mark" frequency, the LED bare
at the left mide of the indicator vill be lit.
will light the bare at the right side of the indicator.

Received “space"® tanes
A properly-

tuned RTTY, ANTOR or packet eignal vill be symmetrically divided, vith

the brightest bars at the ende of the indicator.

A properly-tuned CW

signal will shift the 1it bars from the center to the extreme right-
hand side of the display.

In FNM operation, tone frequenciee are set by the transmitting station
Bnd cen‘t be changed by the receiving stetion.

iy |

Noise or no signal

SOGO000ENE

FSK or Packet during keying

Figure 2-1 Bar-graph Tuning Indicator Display

Rev. B

9/86

2-4

PK - 22



USER’S GUIDE INSTALLATION

2.2

2.3

2.3.1

Serinal Port Configurastion

Let’s verify that your PK-232's serial port and data vords are get up
properly for your computer. Should your monitor digplay gerbled or
incorrect characters or "funny® graphic symbols, you can change the
PK-232'g serial port parity and word length. The common parity end
vord length comhinations are seven bits, even parity and one stop bit.

Your computer vill probebly accept the PK-232's defeult egetting, even
if it actuelly uses a different setting. If your computer requires

eight data bits, you way have to set parity to "nocne": othervise text
may be interpreted as graphics or other special characters.

To get eight bite, =space parity, type:

AWLEN 8 (8-bit words) PARITY @ (no parity bit)
To return to zeven bits, even parity, type:

AWLEN 7 (7-bit vords) PARITY 3 (even parity)
One of these combinations will satisfy most computers. You're more
iikely to require a different setting if you have a "dumb® terminal
rather than a computer, or if you’ve configured your computer’s serial
port for zome special application. If your computer needs odd parity,

get PARITY to 1.

1f your computer detects framing errors, try this for shorter
characters:

AWLEN 7 (7-bit vords) PARITY @ (no parity bit)
For laonger characters try:
AWLEN 8 {8-bit vords) PARITY 1 or PARITY 3

Screen Diepleye

Some computers and terminal programs ere configured to certein defeult
cheracterigtice that may, et first, seem incompatible with the PK-232.
Follov these hinte s you begin to "dislogue® with your nev TNC.

Echoese

You may see tvo characters on your screen for every typed character.
cmd : RREESSEETT

Bath your computer and your PK-232 ere echoing your typed characters.

o] Type: ECHO OFF to stop the PK-232's echoes.

If you leter use your PK-232 vith a different computer or terminal

program, you mey see nothing displayed when you type. In thaet case,
get ECHO ON.
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2.3.2 Line Feede and Carrisge Returng

If the lines displeyed appear to he double spaced, your computer is
adding an extra line feed <LF> vhen it displays a carriage return <CR>.

a Set ALFDISP OFF to stop your PK-232 from adding an <LF>,

If you change equipment you may have to set ALFDISP ON to restore the
PK-232'g automatic line feeds.

2.3.3 Screen Width
The screen width default value is 8@, the wvidth of many CRT displays.
The PK-232 sends an extre <CR», or <CR><LF> if ALFDISP is ON, when 80
characters have been displayed on & line.
If your computer doeg not eutomaticelly break long linesi
a Set ACRDISP (the screen width) to the width of your displey.
e For s computer using s TV set for a display, set ACRDISF to 40.

I1f your computer does sutomaticelly break long lines:

o Set ACRDISP to @ to disable this feature. Otherwisge, you will
get twvo <CR»e when the line wraps around.

2.3.4 Displey Speeds

A few computers will lose the first cheracters of 8 line vhen several
lines are displayed in raplid succession.

2] Give the computer more time between lines by setting NUCR ON
{delay sfter <CR>), or NULF ON (deley after <LF>»}.

The deley is adjusted by NULLS, which sets a number of character-times
for the delay.

PK232UG Rev. B 9/86 2-6 PK - 24



USER’S GUIDE INSTALLATION

2.4 System Start-up and Quick-check

Do these stepe before connecting eny cableg between your PK-232 and
your radio.

1. Connect your PK-232 to your computer via the RS-232 cable. MAKE
SURE THAT ONLY PINS 1 THROUGH 8, and PIN 2@ are connected.

2. Connect your PK-232 to a regulated 12-volt DC pover gupply.
3. Set the RADID-1/RADIO-2 avitch tb RADIO-1.

4. Connect a wire jumper betveen pins 1 and 2 on the PK-232's J4, or
short the two appropriate loads on your TTL_connector cables.

5. Press the PK-232‘s power svitch to the ON position.
6. Turn on your computer. Load and run your communications program.
7. Set your computer’s data rate to 1200 beuds, if available.

If your seriml port ia operating at 1200 baude, you’'ll see the
the folloving messege right away. '

Plesse type & star { + ) for auto-baud routine.
I1f thie message eppears, go to Step 9 nov.

a. If you're using your computer or terminal et a different data
rate, your screen may shov meaningless "junque" characters. if
true, go to Step 9 nov.

(Don't panict - your PK-232 ig doing its "auto-baud" routine with
vhich it vill measure your computer’s data rate and set itself
accordingly. (The PK-232 scane for baud'rates of 3006, 1200,
2400, 480@ and 960@ bauds.) ‘ .

9. Type several asterisks {#+) et one-pecond intervals.

If the cable and connections betveen the PK-232 and your computer
are correct, several of the PK-232'e LEDe vill begin cycling in
order asz the PK-232 runs its "guto-baud® routine. As soon 88 the
PK-237 has recognized your data rate and set itself accordingly,
your ecreen vwill displsay the eign-on message:

PK-232 is using defeult values.

AEA PK-232 Data Controller

Copyright (C) 1986 by

Advanced Electronic Applications, Inc.
Releage nn.mmmo. Yy

Checksum %Sag

cmd:

PK232UG Rev. B 9/86 2-7 PK - 25
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10.

i1,

12-

13.

14,

i3.

16.

17.

18,

19,

20,

21.

PK232UG Rev.

INSTALLATION

Don’t turn an your radio yetl

Type "NY AAA® followed by a RETURN (or ENTER key). Your monitor
should digplay:

MYCALL was PK232

Type "C AAA" follaved by a RETURN. After a few mowente, your
monitar ghould dieplay:

#++ CONNECTED to AAA

Type a fev characters, any characters, folloved by a RETURN.
After a few moments, your manitar should echo the same characters
that you've juast typed.

Type *(CONTROL-C)*" (type "C" vhile pressing the CONTROL key dawn)
Your monitor should respond with:

cmd:

Type "VHF OFF" folloved by a RETURN. Your monitor should respond
with:

VHF vas ON

Type "HB 308" folloved by s RETURN. Your monitor should respond
with:

HBAUD vas 1200

Type "K" folloved by a RETURN. VYour monitor should echa the
charactere you'’ve just typed.

Type "(CONTROL-C)". Yuur‘monitor should respond with:
cmd:

Type "D" folloved by a RETURN. Your monitor should regpond with:
#e+ DISCONNECTED: (AAA)

If you’ve done =ll the above steps successfully, you’ve completed
the system quick-check - you’re ready to begin cperating.

If you have problems with the etepe shown above, return to Step 1
AFTER checking all cables and connectaorz. Read each etep again
carefully. If you gtill have problems, shut dowvn your PK-232 and
contact AEA’s Customer Service Department Be suggegted in the
front of this Usger'’s Guide.
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2-5

2.5.1

2.5.2

2.5.3

Command List Dieplays

Type the command vord "dieplay". Your =screen vwill shov:
DISPLAY A,C,I,L,M,R,T,Z2

Digplay Cowmplete Command Liet

At the "cmd:" prompt, type the command word "DISPLAY Z."' The PK-232
displayg the entire list a= shown in APPENDIX A.

The *"DISPLAY Z" command shovs the complete command i1igt and the RON
defeult values installed et time of manufacture, assigned to those
parameters that take values. The defsulte shown belcy are in effect
vhen the PK-232 ie turned on for the first time, and each time that
you type the *RESET* command.

Digplay Partial Command Lists

The command list can be displayed in sections according to the class
of perameter or function you vish to see. The DISPLAY function is
divided into the follevwing six classes:

Agynchronous port parameters

Specinl characters

Identification parameters

Link parameters

Monitor parameters

RTTY Parametera {(includes Morse, Baudot, ASCII and AMTOR)
Timing perametere

All perameters dieplayed

N~ XE -0

The folloving paregraphs liet the commands by clags with s brief ex-
planation of each command’s function.

Digplay Asynchraonous Port Parameters

cmdidiep &

8BITCONY OFF Strip bit 7 in CONVERSE

ACRDISP 8@ Screen vidth

ALFDISP ON Send <LF> after <CR> to terminal
AWLEN 7 Dets bite per wvord, to terminal
ECHO aN Echo typed keyboard characters
ESCAPE OFF Send ESC character $1B as $24
FLOW an Stop echo to screen while typing
LCOK ON Accept lower case to terminal
NUCR QFF Nulle to terminal after <CR>
NULF OFF Nulls to terminal after <LF>»
NULLS 0 Number of nullse for NUCR & NULF
PARITY 3 Terminal program perity (@-3)
TBAUD 1200 Terminal baud rate

TRFLOW OFF Terminal flow control - Transperent
TXFLOW OFF PK232 flow control - Traneparent
XFLOW OH Scftvare flow control
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2.5.4 Display Special Characters

cmd:disp c
BKONDEL ON
CHSWITCH <00
CHCALL aFF
CHDOUBLE OQFF
CANLINE s18
COMMAND 403

CANPAC 519
CWID S@6
DELETE OFF
PASS sl6

RECEIVE  ¢@4
REDISPLA 12

SENDFAC  s@D
START sl
STOP $13
TIME S14
XOFF %13
XON s11

CTRL-X
CTRL-C
CTRL-Y
CTRL-F

CTRL-V
CTRL-D
CTRL-R
CTRL-M
CTRL-Q
CTRL-8
CTRL-T
CTRL-S
CTRL-Q

INSTALLATION

Send <BS> <S5P» <BS» for DELETE char.
Channel-gelect (Link) character
Shov call sign after chennel ID
Shov CHSWITCH character twice
LINE DELETE character

Character escape to COMMAND Mode
PACKET DELETE character

Command to gend CWID (in text)
Use <BS» (@8}, not <DEL> (&7F)
Pass input editing charecter
Recelive mode character in text
Re-display current input buffer
Character that "sends" a packet
Resume sending data to terminal
Stop sending data to terminal
Ingert "sent time" in text

Stop sending data to terminal
Regume sending data to terminsel

2.5.5 Digplay Identification Parameters

cmd:digp 1

UNPROTO CQ Path/address to send UI frames
AAB PK-232 @ - 17 character anaverback (WRU?)
BEACON EVERY @ Set beacon timing {(X1@ seconds)
BTEXT (empty) 12@-hyte BEACON message text
CBELL arF Connect bell

CMSG aFF Send CTEXT wesgage to caller
CTEXT AEA PK-232 (etg) 120-byte CONNECT message text

HID OFF Send ID UI packet every 9.5 mins

MYCALL PK232

MYALIAS none

MYSELCAL (empty)
MYALTCAL (empty)

WRU OFF

PK232UG Rev. B 9/86

Your call azign for packet address
Alternate MYCALL

Your AMTOR SELCAL

Alternate AMTOR SELCAL

Turn on ansverhack
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2.5.6 Dieplay Link Parameters

2.5.7 Display Monitor Perameters

PK232UG Rev.

cmd:digp 1

CONN
ACRP
ALFP

AX25L2V2

CONP
CFRO
CONH
DFRO
FULL
HBAU
MAXF
NEWN
NOMO
PACL
PASS
RETR
TRIE
USER
VHF

XMIT

ECT
ACK
ACK

ERNM
M
ODE
M
DUP
D
RAME
ODE
DE
EN
ALL
Y

S

8

oK

Link state is:

ON

OFF
QFF
QFF
all

CONVERSE

all
QrFF
1200
4
ON
OFF
128
OFF
10
@

1
ON
(1}]

cmd:disp m
CONSTAMP OFF
DAYSTAMP QFF
HEADERLN ON

MBX

MONI
MCON
MDIG
MFIL
MFRO
¥TO

MRPT
MSTA
TRAC

B

TOR
I

TER
M

MP
E

5/86

none
4

]
arF
%07,
all
none
ON
OFF
OFF

513

2-11

INSTALLATION

DISCORRECTED

Add <CR> to packet

Send <LF> after <CR>, packet
Operate as AX.25 Version 1.0
Never disgconnect thie link
Connect requestes from list

Mode to enter when link starts
Digipeat these call signs only
Full-Duplex terminal operation
Packet link (radio) baud rete
Meximum un-ACK’'d frames sllowved
Return to Command Mode et DISC
Never switch modes

# of umer-typed bytes in packet
Ignore CRC in HDLC (*Junk Mode")
Maximum number of frame repeats
Shov or force retry count

4 of multi-connections sllowed
Packet - wvide or narrov shift
PTT line can be keyed

Mark connectiens with time/dete
Include DATE in time-stamp
Inzert <CR> after headers
Honitor c¢hannel vithout headers
Monitor mode level select (@-6)
Monitor while connected (0-6)
Monitor digipeated frames
Filter received characters
Don't monitor MFROM call signs
Don’t monitor MTO cell =igns
Shov digipeatere in headers
Time-stamp monitored frames

Hex dump of pecket frame
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2.5.8 Dieplay Morse/RTTY/AMTOR Parameters

2-5.9

WIDESHFT QFF
WORDOUT AQFF

Display Timing Parameters

cmd:diep t

crd:digp r

ABAUD 110 ASCII baud rate

ACRRTTY 71 Auto <CR» coluwn in RTTY

ADELAY 4 AMTOR tranamit delay (X100 ms)

ALFRTTY ON Send LF after <CR», RTTY

CCITT 0N Select CCITT ITA #2 or US Baudot

CRADD OFF Allow <CR»<CR»*<LF> in RTTY Modes

EAS OFF Echo as sent, non-packet modes

MSPEED 20 Set Morse speed in WPN (5-99)
 RBAUD 45 Baudot RTTY baud rate

RXREV OFF Reverse receilved deta sense

SQUELCH OFF Select receiver aquelch polarity

TXREV QFF Reverge tranasmitted data sense

usos OFF RTTY "Unshift On Space®

RTTY - wide or narrov shift
RTTY - word or character output

AXDELAY @ Repeater key-up delay (X1@ ma)
AXHANG @ Repeater hang time (X100 ms)
CHECK 30 Idle link timeout (X1@ seconds)
CMDTINE & Transgparent Mode escape timer
CPACTINE OFF Use packet timeout in Converse
DWAIT 16 Delay for digl repeat (X10 ms)
FRACK 3 Time (X1 msec) to vait for ACK

PACTIME AFTER 1@
RESPTIME 1@
TXDELAY 30

PK232UG Rev. B 9/85

2-12

Packet trenemit timer (X100 me)
Hinimum delay hefore sending ACK
PTT key-to-data delay (Xi@ ma)
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2.6 Immediate Commands
The "immediate" commands do not have defesult values.

Thesge commands take effect as soon as you type them (and a <RETURN»),
to start, stop or activate a apecific PK-232 function.

NOTE: Like all other PK-232 commande, the immedieste commands can
be typed vith a short mnemonic or ebbreviated form. See the
complete description of commands in the Command Summary.

ACHG Force AMTOR ARQ Changeover (break-in)
AMTCR Start AMTOR wmode in ARQ estandby

ARQ Start AMTOR ARQ call (SELCAL)

ASCII1 Start ASCII RTTY wode

BAUDOT Start Baudot RTTY mode

CALIBRAT Start celibrate wode

CONNECT Send connect request to <call>
CONVERSE Start Converse Mode from Command
CSTATUS Shov etetus of channels (links)
DISCONNE Send DISC to distant station
DISPLAY Shov PK-232 parameters/classes

FEC Start ANMTOR FEC transmizsion

Ib Force 1D packet via Unproto path
MHEARD Display call =igns heard

MORSE Start Morse Mode

OPMGDE Diaplay current operating mode
PACKET Start Packet Mode

RCVE -~ Switeh to receive, Morse/RTTY/AMTOR
RESET RESET bbRAM to factory defaults
RESTART Same ez pover-on/cff reset

SELFEC Start AMTOR Selective FEC call (SELCAL)
TCLEAR Nen-packet clesr Transmit Buffer
TRANS Stert Trensparent Dats Mode

XMIT Start trenemission - key PTT
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2.7

MQuick Stert* Radie Connections snd Set-Up

Let’s go through a simple step-by-gstep routine in wvhich you’ll verify
that ell ceblee and connectors ere properly installed, and that your

PK-232 Data Controller ig working correctly. The procedure will help
you become femiliar vith the software commands and operations.

If you have a problem that seemg unsolvabhle after reading this Uger's
Guide thoroughly end checking all cebles and connectors, please refer
to the instructions for calling AEA in the front of this manual,

During these initisl checkout procedures, do not connect the PK-232's
PTT and AFSK lines to the transmitter until instructed to do 0. HMake
all the other connectiona as described belav.

After mll the cables between the PK-232, your radios and your computer
have been instaslled, apply power to your equipment in this order:
redio, computer, PK-232.

"Quick Start" uses the simplest method of connecting your PK-232 to
your radio - via the redio’s microphone Jack. However, unless you
have an auxiliary speaker-mike jack, you may not be asble to monitor
the channel or conveniently use the rig on voice. This type of con-
nection may also be susceptible to RFI from nearby amateur or commer-
cial transmittera. After your first trials with the "GQuick Start®
routines in an initial test phase, you can consider alternate methods
ghovn later in this User’s Guide for your permanent etation instal-
lation.

Shielded vire i recommended in all cases for your microphone audio
circuit. If you notice significant hum in the monitored audioc during
modulation adjustments or in the Calibrate mode, verify the ground and
shield connections in the cable betwveen the radio and the PK-232. The
cables supplied vith your PK-232 are shielded for these applicationa.

Your PK-232 provides tve separate radioc input/output cable receptacles
and a front-panel radio selector switch. If you plen on using both HF
and VHF radios, prepare the tvo cablez with suitable wicrophone plugs.

"Quick Start® requifes that you have a second receiver in your shack so
that you can listen to your ovwn signal. Read the remainder of this
chapter carefully hefore connecting your PK-232 to your radio.

In this method, the PK-232 is connected directly to the radio; initial
teste are performed without making any adjustments in the radio or
adding any signal-level balancing devices in the ecables.

IMPORTANT NOTE
MAKE SURE THAT THE RADIO CABLES EXIT "DOWNWARD" FROM THE TWO RADIO

JACKS ON THE REAR PANEL. ALTHOUGH NO DAMAGE WILL QCCUR FROM REVERSE
CONNECTION, YOUR PK-232 AND RADIO WILL NOT OPERATE CORRECTLY!
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Thig procedure ig is divided into eeparete sectionz for FM and SSB
radioa. Follov these ateps exactly in order to:

a] Verify that your radio and PK-232 are connected as shown in Teble
1-1 earlier in this menual, and Figure 2-2 below.

o Feed the PK-232'es AFSK sudio output to your radio’s microphone
receptacle or similarly connected suxiliary jack.

u] Adjust the PK-232'e rear-panel output-level contrel to give
proper modulation.

o Take the receiver's audio output from &n eerphone plug or epeaker
jack and feed the audio directly to the PK-232.

If your trensmitter hes an eesily accessible microphone gain control,
try reducing the senesitivity of the transmitter microphone circuit and
incremsing the signel level from your PK-232 to minimize hum or other
noise problems.

2.7.1 FM Instellsation snd Adjustment

NOTE: Turn pover off before meking eny connections.

1. Connect your PK-232 and FM redio as shown in Figure 2-2, BE SURE
THAT THE FIVE-PIN CONNECTORS EXIT DOWNWARD FROM J4 and J6.

@ a 5, 10 SPEMKER
I ADI0
RX @00 | 1 " (47 T
MBI | 2 “ RED “
, BLK W i
8 3 - > HIt KIC COMECTOR
an 4 4 if\ e 1 > HIC oD
RED
PTT 5 SHIELD
T0 M or J6
Figure 2-2 Radio-to-PK-232 Connections
2. Turn on your computer and PK-232 and start your terminel program.

3. Connect the radie to e dummy load; be prepared to monitor your
transmieeions with another nearby radio.

HOTE: In the Calibrete wode only, the "K" key togglee the trane-
mitter PTT line on and cff. The "SPACE BAR" togglee the
PK-232'8 AFSK tone generetor from "Mark® (the lower pitched
tone} to "Space® (the higher pitched tone). The PK-232 has
a tranamit watch-dog timer circuit that unkeye your trans-
mitter automatically after sixty (6@} seconde. Ae you per-
form the followving adjustments, unkey periodically, then
rekey the transmitter by typing "K. "
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1a.

11,

12,

13.

14,

INSTALLATION

Enter the Calibhrate mode by typing: "CAL <RETURN>."

Press the "K" key on the keyboard to key the transmitter. You
should hear & continucus tone in the monitor receiver.

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

Press "K' again to unkey the transmitter,

With the PK-232 keying the trensmitter and tranamitting the high-
er of the tvo teones, adjust the transmit audio level as follows:

o Ligten to the monitor receiver; turn the PK-232'sg rear-panel
AFSK Qutput Level adjustment acrew clockvige (CW) until you
hear no increase in output level in the monitoring receiver.

a Rotate the AFSK Output Level adjustment screv counterclock-
vise until the audio eignal on the monitoring receiver is
slightly but noticeably reduced from the maximum level.

Type "K" to return to receive mode.

Type "Q" to "Quit" (exit) the calibretion routine.

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

With your radic in the receive mode, open the squelch control =o
that a steady hiss or noige ie heard on a spesker.

Set the PK-232's THRESHOLD control ta the "12-o0’clock®* position,

Set the receiver’s volume control =o the DCD LED on your PK-232
Just lighte with the receiver unsquelched.

This ig the approximate proper level for best receive performance
from your PK-232’s modem.

Rezet your receiver’s equelch control for normel operation.

2.7.2 SSB Installation and Adjustment

Installation and adjustment of your PK-232 with SSB redios is usually
elmpler and more direct than with FN equipment. You’ll use the same

kind

FK232UG Rev,

of cables and connectors that you use vith your FM geer.
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Digitel modes with an S5B radioc require some different mettings of the
radio’e operating controls for proper AMTOR end packet operation. Be
gure to observe the following preceutions:

Set YOX to QFF.

Set epeech compression to OFF.

Set AGC to FAST (if available).

Dieconnect the ALC cebles between your S5SB radio end any external
RF emplifier you vwish to use in AMTOR ar packet radio service.

DoDO

Remember - Baudot and ASCII RTTY and Mode B (FEC) AMTUR are continucus
key-down conditione - your radio’s duty cycle is 10@% for the duration
of each transmission. If your SSB radio isn’'t designed for continuous
full-pover aperation, you mugt operate your radioc at reduced ocutput
power. Consult the wmanufacturer’s specificetiong for deteils on the
operating duty cycle.

NOTE: Meke all connections with ell power off. If your SSB radio
has a phone pstch input and externel PTT connections, the
PK-232'e AFSK output can be connected to these input jacks,
leaving the microphone jack for normal eervice. Hovever,
zome microphoneg are connected at all times (regardiese of
the PTT line’s state. In this case, remove the microphone
from the input to prevent inadvertent loading of the audio
input circuit. If the phone patch jack has a series iso-
lating resistor, your microphone can remaln connected.

1, Connect your PK-232 and SSB radio as shown in Figure 2-2.
2. Turn on yauf PR-232 and your computer and start your terminal
program.

3. Connect your S55B radio to a dummy load.

4, If your SE5B radio hes & "monitor® facility, 1.e., an asudio output
thaet letz you listen to the sudio s=ignals entering the microphone
or phone patch jscks, turn that monitor circuit on.

3. Set the redio’'s MODE selector to LSB {lover sideband).

&. Set the radio’e meter gvitch to the "ALC" poeition. 1I1f the radio
doean‘t have an "ALC" indication, set the meter switch to "Ip" to
read plete current. 1If a plate current reeding ien’t availeble,
aet the meter to indicete pover ocutput.

HOTE: In the Calibrate mode only, the "K" key togglese the trans-
mitter PTT line on and off. The *SPACE BAR® toggles the
PK-232'e AFSK tone generstor from "Mark® (the lower pitched
tone) to "Space” (the higher pitched tone). The PK-232 hase
a tranemit watch-dog timer ecircuit that unkeys your trans-
mitter sutometicelly after =ixty (68) seconds. Ae you per-
form the following adjustments, unkey periodically, then
rekey the tranamitter by typing "K.*
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