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Disclaimer

SCS makes no representation of warranties with respect to the contents hereof and
specifically disclaims any implied warranties of merchantability or fitness for any
particular purpose. Further, SCS reserves the right to revise this publication, hardware,
and software, and to make changes from time to time in the content thereof without the
obligation of SCS to notify any persons of such revisions or changes.

Foreword

The information contained in this handbook has been carefully put together. It is,
however, till possible that errors have crept in. If any errors are found, we ask your
forgiveness, and request you send us a short note pointing them ou.

Your SCS-Team

Attention, Very Important:

Y ou should connect the power supply plug to the PTC-Ilpro only when the power supply
is switched off. First connect the plug to the PTC-11pro, and then to the power supply.

The DC plug of the PTC-llpro should never be plugged into its socket with the power
connected. This applies especially when the PTC-llpro and the radio equipment are
connected by means of the AF and the PTT cables, and use the same power supply.

The case of the PTC-lIpro is at earth potential, and, in event of a short circuit, very
serious internal damage to the PTC-I1pro can occur if thisadvice is not followed.

Manual rev. F

PACTOR™ is aregistered trademark of SCS GmbH & Co. KG, Hanau, GERMANY .



Special Communications Systems Moddl PTC-11pro
Federal Communications Commission (FCC) Statement

This equipment has been tested by a FCC accredited testing facility and found to comply
with the limits for Class B Digital Device, persuant to Part 15 of the FCC rules. These rules
are designed to provide reasonable protection against harmful interference in a residential
installation.

Operation is subject to the following two conditions: 1) This device may not cause harmful
interference, and 2) this device must accept any interference received including interference
that may cause undesired operation.

This device is exempt from these rules in any transportation vehicle including motor
vehicle and aircraft as per Part 15.103 (a).

Any changes or modifications to this equipment may void the users authority to operate this
equipment.

For further information, please contact:

Farallon Electronics

2346 B Marinship Way
Sausalito, CA 94965 U.SA.
+415 331 1924

+415 331 2063 fax
pactor@farallon.us
http://www.farallon.us/
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Chapter 1

1 Introduction
1.1 SCS-PTC, theOriginal

Thank you for having decided to purchase the SCS-PTC-IIpro. The SCS-PTC-llpro is
the original, develped by those people that created PACTOR and PACTOR-II. Only from
SCS you recelve the best possible support. The concentrated knowledge of the
PACTOR- engineersis available to you.

The SCS-PTC-llpro is the optimized device for modern, digital short wave
communication as, additional to PACTOR, all the other HF modes like AMTOR, RTTY,
CW and alot of others are supported.

The PTC-IIpro reacts on PACTOR- and AMTOR-calls and answers automatically
in the correct mode. Because of these outstanding features the SCS-PTC-lIpro is the
best device for all of those people that do not only want to use PACTOR, but also
AMTOR. Also in mailbox systems the features of the SCS-PTC-I1pro can be utilized for
best performance.

1.2 Requirements

To operate PACTOR, a transceiver capable of switching between transmit and receive
within 20 msis required. Therefore any transceiver capable of AMTOR can aso be used
for PACTOR.

To operate the SCS-PTC-I1pro you need a computer or asimple terminal that provides an
seria interface compatible with the RS232 (V24) standard. If you use a computer you
need a appropriate terminal program to operate the serial interface with the following
parameters: 8 bit, no parity and 1 stopbit. The baud rate in the range between 2400 and
115200 Baud is automatically sensed by the PTC-l1pro (Autobaud operation).

Many modern computers (especially laptops) do not have a serial COM connector. For
these computers a USB to RS232 converter can be purchased from most computer stores
and SCS representatives. With the help of this adapter you can easily operate the PTC-
[1pro with the USB interface of your computer.

1.3 About this manual

This manual contains information on the installation and operation of the SCS PACTOR
Controller. The shortform for PACTOR Controller is PTC and is used in this manual
aternatively.

The manual may be used as a reference manual for the PTC commands and as a hardware
reference.
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The section 3 shows how to "quick start” the PTC-llpro. Section 16 gives basic
introduction about PACTOR and PACTOR-II. Section 5 shows the command structure
and operation of the PTC.

You should additionally read sections 6.42 and 6.74. Here it is explained how the
audio output signal from the PTC-lIproisadjusted for FSK and PSK operation.

The circuit description is contained in chapter 15.

All descriptions in this manual refer to the default settings of the PTC-llpro. Thisis very
importand especially with respect to the freely definable control characters (ESCAPE-
character in section 6.39 on page 80, BREAKIN-character in section 6.12 on page 66
CHANGEQOVER-character in section 6.19 on page 69 and QRT-character in section 6.79
on page 98.

1.3.1  Typography

To clarify various meanings contained in this manual, various types of fonts have been
used. Hereby it isintended to use the same typography for equal or similar items:

Typewr i tten isfor al outputs or messages FROM the PTC.
Sanserif shows Instructions or Inputs (Commands) TO the PTC.

Characters inside pointed brackets <> in the following text mean that the corresponding
key or key combination should be pressed. <ESC> means that the ESCAPE key should be
pressed.<RETURN> characterizes the <RETURN> or ENTER key, and <Ctrl-D> that the
Ctrl key should be pressed together with the 'D' key. All commands are closed with
<RETURN>. Commands may be input either in upper or lower case letters, or a mixture
of the two.

14 HF-email

If you intend to use the PTC-Ilpro for HF-email only and not for amateur-radio purposes
then 95% of this manual are not necessary for you to read. HF-email is deeply associated
with the email-client (PC-programm) you use and your service provider. The email-client
(e.g. Airmail) automaticly does most of the configurations needed and lets you
successfully transfer email at a fraction of knowledge which this book presents. So don’t
feel bothered by the thickness of the book but have a look into the documentation of your
email-client, which will provide awell tailored description of al you need for HF-email.

If you're still looking for an email service provider then refer to our homepage where you
find actual links to the sites of many service providers. When you have choosen a service
provider then follow his instructions on which software you need on your PC and how it
needs to be configured.

15 The SCSCD-ROM
The SCS CD-ROM contains software to operate the PTC-l1pro in various modes.
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151 The programs

The PTC-Ilpro offers many modes of operation of which most are related to the exchange
of text or data. In addition, picture modes like FAX and SSTV are supported. To access
and operate your PTC-llpro you must run a software program on your computer (PC).
Although very simple termina software (i.e. Windows HyperTerminal) will control a
PTC-llpro, it is much more convenient to use a program which has been specialy created
to operate the SCS PTC-II series.

Many of the programs have been written on a voluntary base and are available free of
charge to all users and distributed via the Internet. With the permission of the authors we
have included the programs on our SCS CD-ROM. Third party programs are not
developed by SCS and SCS cannot provide support for them. If you have problems or
guestions concerning the programs, please contact the author directly. Table 1.1 below
gives you an overview on the software available for specific applications.
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Modes Special Support for
) o)
: Blgl,iz 8, e
g§15118|= 5|88 2|8 |d]5
S SlG|s |88 |5 ElS 5|58
& | © L | E| Q|8 | | E|S|<| ol
Program Clel|l&8 || < |&|Z2|E|lCc |2 |Z2|0a
Airmail o | 0O o (0d ° e (O | 0O | O ° e |[WIN
Alpha o | d 0 o (0 |04d O o |0 |0O e |[WIN
EasyteemEZT3271 | O | O O |0 |0 (0|0 |e (O] e | e |WIN
EasyTransfer a | o 0 0 0 0 a a 0 a O |WIN
EasyUpdate O | O OD|O0 (0|0 |0 |0 (0|00 |wN
GSH-PC g | d O O 0 0 0 a 0 a O |DOS
JvVComm32 a (0O O (0 |0 |0 (0O (0O |00 (030 |[WIN
JVFAX g | d a O 0 0 0 a 0 a O |DOS
K ptc O | O O(o0|0|e |O|e |[O]e | e |Linu
Mscan Meteo Fax O |0 o oo (ojad o |ojod |0 jJwIN
Mscan Meteo Pro o | d e |0 |0 | e (O |e |O|e | O |WIN
Mscan SSTV a [ d 0 0 0 0 0 a 0 0 0 |WIN
Mscan for DOS a [ g O |0 (0O (0|0 |00 0|0 |pos
NCWinPTC o (d O 0O |0 |0 (0O (0 (0|0 |0 |[WIN
Paxon o | 0O 0 o (o (g |0 o (0 |0 (0 |[WIN
PlusTerm o | O O |0 |0 (0|0 )|e O] e | e |DOS
RCKRtty OD|0||0|0 |0 |0 |00 |0/ e e |WN
Simple o | 0O o (o0 |0 e (O (0O | 0O ° e |WIN
Simple32 O | O O |0 |0 |e |O |0 (0O | e | e |WIN
Update g 0 O 0 0 0 0 a a a O |Linux
WinUpdate a | d 0 0 0 0 0 a a a O |WIN
XPWin g | d 0 o (0o |(ad o | 0O O ° e |WIN

Table 1.1: List of programs

Agenda: O  Special and comfortable support provided.
° Possible, but no special support provided.
O  Not possiblewith this software.

*  We are frequently asked “What is the best program for the PTC-Il1pro?’. This question
cannot be answered easily asit is similar to someone asking “Whét is the best car?’ or
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“What is the best operating system?’. It's a question of persona preference and
depends on the application.

If HF email is your application for your PTC-Ilpro, it may not be necessary to study
Table 1. In most cases, your HF email service provider supplies or recommends the
appropriate software for their particular service.

» Transceiver control is possible with the PTC-11pro only, not with the PTC-11e/ex.
* Windows programs usually need Windows 98 or higher.
* PlusTerm and EasyTransfer are the only programs that have been developed by SCS.

 The SCS CD-ROM is usualy updated twice the year. Always check if there is a
newer version of your selected program available from the Internet.

152  Version numbering

Each (software) component has an own version number. The BIOS, the firmware, the
programs for the PC and the user manual. The different version numbers are necessary to
distinguish between old and new versions.

1.5.3 Filetypes
Basicly the following file types (extentions) are used:

. TXT Normal text

. GER German text

. ENG English text

. PT2 Firmware file for the PTC-II

. PTE Firmware file for the PTC-lle

. PEX Firmware file for the PTC-11ex
. PRO Firmware file for the PTC-1lpro
. PTU Firmware file for the PTC-1lusb
. PTN Firmware file for the PTC-lInet

Table 1.2: File Types

1.6 Professional solutions

SCS has developed a Professional version of the firmware which enables new modes
for the PTC. The “Professional Firmware” meets many specia requirements for mobile
and maritime users and services. It also provides the high-speed PACTOR-I11 mode.
Thefollowing over view shows the Professional Firmwar e features:

* PACTOR-III highspeed data transfer protocol.

» Hayes compatible command interpreter, Hayes-mode (phone modem compatibility).
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 PACTOR-IP-Bridge, direct “TCP/IP over PPP” viaHF.

* PACTOR-Free-Signal-Protocol, collisions-avoiding access system to HF data
services.

» Morerobust protocol for the PACTOR link establishment (*“ Robust-Connect”).

¢ CCIR 491-Number-SelCalls (4- and 5 characters), as well as WRU-identifier and
Answerback for comfortable access to SI TOR-coast-stations.

For permanent usage of the extended firmware features you need a license key from SCS.
Without this key you can test the extended features for 20 connects. Refer to LI CENSE
command chapter 6.47on page 84. For prices and detailed information (manual) about the
Professional Firmware refer to our homepage: www.scs-ptc.com.

161 PACTOR-III

PACTOR-III is a third generation HF protocol building on latest developments in 2-
dimensional orthogonal pulse shaping, advanced error control coding, and efficient source
coding. Due to the advanced signal processing methods applied, PACTOR-III provides
outstanding performance under poor and moderate signal conditions. As PACTOR-III
also achieves very high throughput rates under good signal conditions, it is well-suited to
HF channels with good SNR and low signal distortion as well. During the development of
PACTOR-III, high importance was attached to compatibility with ordinary SSB
transceivers (using standard 2.2-2.4 kHz wide |F-filters). Therefore, PACTOR-III can
achieve its maximum speed with using unmodified, common SSB transceivers. The
occupied bandwidth is around 2200 Hz.

Thus PACTOR-III is the ideal means of fast and reliable data communication over (the
sometimes difficult medium) HF-radio. The new protocol is fully backwards compatible
to existing PACTOR-I/Il networks.

The propertiesof the PACTOR-I11 protocol summarized:

* Under virtualy all signal conditions, PACTOR-III is faster than PACTOR-II. Under
average signal conditions a speed gain by a factor 3x to —4x is achieved, under very
favourable conditions the speed improvement can exceed 5x.

* Maximum data throughput (without compression) greater than 2700 Bit/sec, around
5200 Bit/sec if PMC (online text compression) is applied.

* PACTOR III is at least as robust as PACTOR-II under extremely poor signa
conditions.

¢ Maximum bandwidth only about 2200 Hz.

* Low crestfactor (high mean output power).

» High spectral efficiency — PACTOR-II1 makes very good use of the bandwidth.
* Fully backwards compatible to existing PACTOR-I/Il networks.


http://www.scs-ptc.com/
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1.6.2 PACTOR-IP-Bridge

The PACTOR-IP-Bridge (PIB) is a new Network —Integration Protocol developed by
SCS. The dominant protocols of the Internet like TCP/IP, as well as the Point-to-Point
Protocol (PPP), which have become standard for establishment of links between Internet
applications, are combined with the PACTOR modes. The result of this intelligent
protocol combination is a data transparent and relatively fast Internet access via HF-radio
using standardized user interfaces. The PTC appears to an attached PC as if it were a
Hayes compatible "telephone modem”. The PTC locally takes over both the complete
PPP and TCP/IP handling. Except for a minimum fraction of protocol overhead, the
physical PACTOR link only carries useful data. The huge amount of overhead of the
TCP/IP and PPP protocols (which are designed for broad banded wired links) is reduced
to the absolute minimum required. By locally carrying out the PPP protocol between the
PC and the PTC a further decisive advantage arises: Because of the very short timeouts,
PPP used to be nearly impossible over slow communication channels with relatively large
delays. Timeout problems are now solved by the PACTOR-IP-Bridge.

Summarizing the qualities of the PIB:

*  TCP/IP-transparent and relatively fast Internet access via HF-radio.

* Internet-services accessible viaPACTOR, e.g. E-Mail (SMTP/POP3), FTP, HTTP, ...
* Upto 4 Internet channels ("sockets") over one physical PACTOR link.

» Extreme compression of the TCP/IP and PPP"overhead".

e Full PPP compatibility: Use of common client/server-software, like Netscape,
Outlook, Eudora and othersis possible.

» Easy embedding and configuration under all common operating systems.
* No "timeout"-problems on PPP and TCF/IP.
As host system for the PACTOR-IP-Bridge SCS has developed the PTC-I1net.

A detailed manual for the Professional Firmware can be found on our homepage
http://www.scs-ptc.com.

1.6.3 EasyTransfer

EasyTransfer is a program developed for binary transparent file-transfers between two
computers connected via PACTOR. The graphical user interface is similar to some well
known FTP clients, which are used for file —transfers via the Internet. When viewing the
software user interface, the left side shows the contents of the local hard disk, on the right
are the contents of the enabled REMOTE directory of the PACTOR connected server.
Files can easily be moved between the two sides using standard drag-and-drop actions. In
addition to FTP, EasyTransfer has a“chat” mode to exchange hand typed messages. With
that, EasyTransfer is the ideal tool to exchange computer data via HF and over unlimited
distances.


http://www.scs-ptc.com/
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Figure1.1: TheSCS PTC-llpro
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2 Customer Support

If you have questions, problems, proposals, or comments relating to the PTC-Ilpro or
PACTOR, please contact the following address.

SCS

Special Communications Systems GmbH & Co. KG
Roentgenstrasse 36

63454 Hanau

Germany

Fax.: +49 6181 23368

Order Fax.: +49 6181 990238

EMail: Info@scs-ptc.com

Homepage

Visit our Internet sites:

http://www.scs-ptc.com

Here you will find:

» Information to PACTOR and our modems

* Theactual firmware versions

* Additional interesting software for the PTC-l1pro
» Linksto related sites

On ourhomepage you can also subscribe to our mailing list to get actua information
about PACTOR and the PTC-Ilpro automatically by e-mail.


http://www.scs-ptc.com/

2 Customer Support

2.1 If you have a problem

If a problem occurs and it’s necessary to send your SCS product to maintenance, please
take care of the following:

» Package the device with care. Use suitable and enough packaging material.

» Attach a cover note to the shipment. Do this always, also if you have e-mailed or
talked to us previously.

» Describe the problem as good as you can.
e Writeclearly.
e Don't forget your return address!

If the PTC-llpro shows a strange behavior perhaps using the command
RESTart can help. Sometimes and because of playing around important
parameters may be misadjusted. The RESTart command totally restarts the
PTC-l1pro. The default settings of all parameters will be restored.

10
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3 Installation

The installation of the PTC-llpro is simple, as all settings are done via software. You
need only correctly configure the cable between the PTC-l1pro and transceiver, if thisis
not already available.

Packet-Radio HF-Transceiver Made in Germany by SCS
DC-In
__Co_.'. RS232
O
OFF Audio Control ce

Figure3.1: ThePTC rear panel.

31 Power supply

The PTC-l1pro has two inputs for its power connections which can be used alternatively.
Either connect viathe DC-in supply socket at the rear of the unit, or via the connector for
the short-wave transceiver (Audio). Both connections are decoupled with diodes and
protected against reverse polarity. Aninput voltage between 10...20 VDC is alowed, the
current consumption depends due to use of a switch mode regulator internally on the
input voltage and how the PTC-lIpro is equipped (e.g. Modems, RAM etc) and also the
present processor speed. It is usually around 200 mA at 13.8 V. Basically the higher the
input voltage the lower the current consumption. The power supply inputs on the PTC-
llpro are especialy filtered so that harmonics of the switch mode regulator cannot pass
outside the unit. The inputs are also protected by a self-resetting fuse.

3.2 The serial interface (RS232/V 24)

The SCS-PACTOR controller communicates with the computer or terminal via a serial
interface using the RS232/V 24 standard.

For communication between PTC and computer, the data format is 8 bits, 1 stopbit, no
parity and half duplex. The baudrate can either be automatically sensed by the PTC, or
set viaa command to a given value (see SERBaud command, chapter 6.87, page 101).

If the auto baudrate sensing is active, then, after switching on, the PTC waits for keyboard
input. AUTOBAUD and press CR are displayed alternately on the digital display. It will
then wait, until either the operator, or the terminal program, sends an appropriate
character. The PTC reacts to <CR>, <ESC>, and the freely programmable ESCchr (refer
to chapter 6.39, page 80). Due to the internal operation of the processor, the auto baudrate
sensing can use only characters with an odd ASCII value: <CR> (ASCII 13), <ESC>
(ASCII 27) or as an example for the freely programmable ESCchr <Ctrl-A> (ASCII 1),
<Ctrl-C> (ASCII 3).

11
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The connection for the serial interface is the 9-pole SUB-D socket on the rear of the PTC.
The connection type is that of a modem (DCE) with a 9-pole SUB-D socket. The PTC
can thus be connected to the computer with a standard 9-pole cable (1 to 1 connections).
All handshaking lines are connected and can be controlled by the PTC. In the present
PACTOR software, however, handshaking is not used.

Pin 1. CD - Output (Scan Stop).
Pin2: TxD - Transmit data output (to computer).

@ @ @ @ @ Pin 3: RxD - Receive datainput (from computer).

Pin4: DTR - Input (RxD secondary seria port).

@ @ @ Pin5: Ground (GND).

Pin 6: DSR - Output.

Figure3.2:  RS232 Connections Pin7: CTS- Input.
Pin8: RTS- Output.

Pin 9: RI - Output (TxD secondary serial port).
For more information for the Scan-Stop-Signal (refer to chapter 13.23, page 210).

The handshake signals (pin 4 and 9) are used as secondary RS232 channel e.g. to connect
a GPS receiver to the PTC-l1pro.

3.3 Connectionsto the transceiver

PACTOR-I1 uses Differential Phase Shift Keying (DPSK), which leads to a very narrow
bandwidth signal. In order to maintain this advantage of PACTOR-II on the bands,
correct setting up of the transceiver is required. Overdriving of the transceiver will lead to
a greatly increased bandwidth. The optimal adjustment from the PTC-l1pro to the radio
equipment is described in chapter 3.3.4 on page 17.

The complex PACTOR-II modulation scheme is totally different, and has nothing
whatsoever to do with ssimple FSK. It is therefore IMPOSSIBLE to use the FSK
modulators found in some transceivers to generate the signal. The PACTOR-II
signal must always go via the indirect route, by using SSB to generate the HF signal.
Thisis of no disadvantage providing the transceiver isnot overdriven.

Some hints to adjust the settings of your transmitter:

» If possible use a 500 Hz IF-filter. Never use a | F-filter with a smaller bandwidth than
500 Hz! IF filter (SSB-filter) with wider bandwidths won't cause problems at all.
Although the filtering by the DSP of the PTC-lIpro is always optimized, it is desirable
to prevent noise from the input of the PTC-11pro asfar as possible.

* Under no circumstances use audio processors. The peech-compressor of the
transceiver will damage the PACTOR-II signa in the same way as external DSP
audio filters being so popular at the moment. These external DSP audio filters create
inpredictable signal propagation delays which are absolutely undesirable. The PTC-
[1pro filters the signal optimal with the integrated DSP and needs no “externa help”.

* Noise blanker and notch filter should be switched off.

The PTC is connected to the transceiver viaan 8 PIN DIN socket.

12
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PIN 1:

PIN 2:
PIN 3:

PIN 4:

PIN 5:

PIN 7:

Audio output from the PTC to the transmitter. The PTC-lIpro supplies a pure
audio signal to the microphone input of the transceiver. The output amplitude can
be adjusted with the FSKA and PSKA commands from 30 to 3000 mV (peak to

peak) open circuit. The output impedance of the PTC-l1prois 1 kQ.
Ground (GND). Collective grounding point for al signals.

PTT output. While transmission this output from the PTC-I1pro is grounded, so
that virtually all modern transceivers are suitable. A VMOS-field-effect transistor
is used as the switch, which gives optimum results. The switched current should
not exceed 1 A.

Audio from the receiver to the PTC-Ilpro. The PTC-llpro gets its information
directly from the loudspeaker output of the receiver. The volume should not be
turned up too far. A fairly low volume is quite sufficient. It is better to take the AF
signal from alow level output which is independent of the volume control. These
outputs are often labeled AUX or ACC. The input impedance of the PTC is 47
kOhm. The PTC-IIpro operates with an input signal down to approx. 5 mVgus and
should not exceed 1 Vgwus.

Optional power supply input. The PTC can be supplied with power via this
input. Thisis especialy useful if the transceiver gives a power supply output via
the AUX socket. The PTC-lIpro requires approximately 9 to 20 Volts DC at a
maximum of 1A.

FSK output from the PTC to the transmitter. When using the modes
PACTOR-I, AMTOR and RTTY, an additional FSK keying output is available.
This may be connected to the FSK input of the transmitter (often labeled as
RTTY). The PTC-l1pro output uses TTL levels. High is equivalent to Mark, low is

Space.

The AO/A1 connections might be used for automatic and frequency dependent antenna
switching. For more information refer to chapter 13.25.2 on page 211.

PIN 6:

PIN 8:

A1l. General purpose switch output (can e.g. be used to control an antenna switch).
When active, the output is switched to ground (for technicians: open Drain).

AO0. General purpose switch output (can e.g. be used to control an antenna switch).
When active, the output is switched to ground (for technicians: open Drain).

Use the attached 8-pole DIN cable to connect the PTC-I1pro to the transceiver:

PIN | Color | PIN | Color
1 |Violet 5 |Blue
2 | White 6 |Red
3 |Ydlow 7 |Black
4 | Green 8 |Brown

Table 3.1: Cable Colors: 8-pole DIN-cable

13
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The socket iswired as follows (Viewed from the rear of the PTC-11pro).

Pin 1. Audio output from the PTC to the transmitter.

Pin2: Ground.

Pin3: PTT output. (to transmitter PTT line)

Pin 4: Audio input from the receiver to the PTC.
(loudspeaker or appropriate AUC/ACC socket)

Pin 5: Optiona power supply input.

Pin6: Al.

Pin 7: FSK output from the PTC to the transmitter.

Pin8: AO.

Figure 3.3:  Connection to the transceiver.

NOTE: Unfortunately, there are 8-pole plugs with different pin numbering for the PINs 7
and 8. The PTC-lIpro needs an 8-pole plug with U-shaped contact footprint. Plugs with
circular contact footprint don't fit or can only be connected to the PTC-lIpro with
damaging force! One should not blindly rely on the printed numbers on the plug. The
connections as shown here in the handbook should be used as a reference.

The 8-pole DIN socket is mechanically designed that a 5-pole DIN plug (180% may be
plugged into it too. An existing cable for the Z80-PTC can be used without changes, the
pin-out is the same of the Z80-PTC set for AFSK.

It is possible to use a 5-pole DIN plug if an 8 pin is not available, or the extra functions
are not required. If a5 pin DIN plug is used, then the connections are as shown:

Pin 1: Audio output from the PTC to the transmitter.
Pin2: Ground.
Pin3: PTT output. (to transmitter PTT line)

Pin 4: Audio input from the receiver to the PTC.
(loudspeaker or appropriate AUX socket)

Pin5: Optional power supply input.

Figure3.4:  Connectionsto the transceiver (5 PIN DIN).
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331 Connection to |COM transceivers:

Most ICOM transceivers that use 8 pin DIN plug (ACC) can be connected this way:

Signal PTC Color ICOM 8 pin
GND PIN 2 |white PIN 2

PTT PIN3 |ydlow PIN 3
AF-OUT PIN1 |violet PIN 4
AF-IN PIN4 |green PIN 5
POWER PIN5 |blue PIN 7

This cableisavailable completely assembled.
Refer to Appendix A on page 241.

Table 3.2: ICOM 8 pin connection

The smaller ICOM transceivers (e.g. |C-706) often use a 13 pin DIN plug for ACC:

Signal PTC Color ICOM 13 pin
GND PIN 2 |white PIN 2

PTT PIN3 |[yelow PIN 3
AF-OUT PIN1 |violet PIN 11
AF-IN PIN4 |green PIN 12
POWER PIN5 |blue PIN 8

This cableis available completely assembled.
Refer to Appendix A on page 241.

Table 3.3: ICOM 13 pin connection
3.3.2 Connection to Kenwood transceivers:

Most Kenwood transceivers that use 13 pin DIN plug (ACC2) can be connected this way:

Signal PTC Color K enwood
GND PIN 2 |white PIN 4, 8, 12
PTT PIN3 |yelow PIN 9
AF-OUT PIN1 |violet PIN 11
AF-IN PIN 4 |green PIN 3

This cableisavailable completely assembled.
Refer to Appendix A on page 241.

Table 3.4: Kenwood 13 pin connection
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The TS-50 can only be connected via the microphone jack:

Signal PTC |[Coalor K enwood
GND PIN 2 |white PIN 7,8
PTT PIN3 |yedlow PIN 2
AF-OUT PIN1 |violet PIN 1
AF-IN PIN 4 |green PIN 6

Table 3.5: Kenwood TS-50 connection

The TS-480 has a6 pin Mini-DIN connector:

Signal PTC Color YAESU
GND PIN 2 |white PIN 2
PTT PIN3 |yelow PIN 3
AF-OUT PIN1 |violet PIN 1
AF-IN PIN4 |[green PIN 5
This cableisavailable completely assembled.
Refer to Appendix A on page 241.

Table 3.6: KENWOOD 6 pin Mini-DIN

3.33 Connection to Y aesu transceivers.

Some YAESU transceivers use a5 pin DIN plug (Packet) and can be connected this way:

Signal PTC Color YEASU
GND PIN 2 |white PIN 2
PTT PIN3 |yelow PIN 3
AF-OUT PIN1 |violet PIN 1
AF-IN PIN4 |green PIN 4

Table 3.7: Y aesu connection

Smaller YAESU’suse a6 pin Mini-DIN connector, whereby with multiband transceivers
two different connection schemes must be destinguished:

- For HF and 1k2 Packet-Radio:

Signal PTC Color YAESU
GND PIN 2 |white PIN 2
PTT PIN 3 |yellow PIN 3
AF-OUT PIN1 |violet PIN 1
AF-IN PIN 4 |green PIN 5
This cableisavailable completely assembled.
Refer to Appendix A on page 241.

Table3.8: YAESU 6 pin Mini-DIN
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- For 9k6 Packet-Radio:

Signal PTC |Color YAESU
GND PIN 2 |white PIN 2
PTT PIN3 |yelow PIN 3
AF-OUT PIN1 |violet PIN 1
AF-IN PIN4 |green PIN 4
This cableisavailable completely assembled.
Refer to Appendix A on page 241.

Table 3.9: YAESU 6 pin Mini-DIN

3.34  Amplitude Adjustment

The PTC-llpro output amplitude has to be adjusted very carefully to the connected
transceiver. If you don't pay attention on this item a signal much too wide will be the
result!.

The output amplitude are adjusted separately depending on the modes FSK (PACTOR-I,
AMTOR, RTTY, etc). and the modes PSK (PACTOR-II). A common adjustment with
one command was in practice not the best way.

The audio input sensitivity of most transceivers is adapted to the output voltage of a
common dynamic microphone. 100 % modulation is reached at low MIC-Gain settings
with 200 mV (Peak to peak) input voltage. It is not recommended to use very high
PSKAnpl values and compensate this by lowering the MIC-Gain setting, because this
may already overdrive the first amplifier stages which are very sensitive and located in
the signal path before the MIC-Gain controlling device. We recommend for the first
approach to use the default PSKA value of 140 and then regulate the output power for
PSK with the mic-gain setting (if available). To do this connect the TRX to a dummyload
resistor capable to dissipate the power or to an antenna with good SWR (Take care that
the frequency being used is not aready occupied). Entering U 3 <Return> starts the
Unproto mode 3 (=100 Bd DBPSK). Now you can use the MIC-Gain knob to increase the
transmitting power until the AL C voltage reaches the allowed limit.

Don't overdrive the TRX because in this case the signal will be spreaded by
intermodulation!

With proper settings the peak envelope power will nearly be equal to the maximum
output power of the TRX. In this case the average power will approximately be the half of
the maximum power, so also continuous operation will not cause problems at all. Don't
be confused as many modern TRX only display the peak envelope power. If it is
necessary to set the MIC-Gain value to more than half of ist maximum, it is
recommended to increase the PSKAnpl value. This for example can be done entering
<ESC> FSKA 200 <RETURN> If no MIC-Gain potentiometer is available the proper
PSK amplitude setting has to be evaluated with only using the PSKAnpl command.
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After the PSK amplitude is carefully adjusted, the MIC-Gain setting at the transceiver
should not be touched any more, otherwise it could be difficult to achieve the desired
output level for non-PSK modes.

To adjust the output level for non-PSK modes (FSK, CW, PACTOR-I, AMTOR, RTTY)
only the FSKAnpl command should be used now. Entering U 1 <RETURN> starts the
Unproto mode 1 (=100Bd FSK). Now you have the chance to adjust the output value
using the FSKAnpl command e.g. <ESC> FSKA 100 <RETURN>. Same as before,
during this procedure take care for not to exceed the ALC limit.

To prevent damage from the transceiver at continuous operation we recommend to limit
the FSK output level to half of the maximum possible, that means 50 W if the transceiver
Is made for 100 W at max.

3341 PACTOR-III

For optimum PACTOR-III data throughput, the transmit signal must be clean and
undistorted. Make sure that ground loops and RF feedback effects are avoided in your
installation. A 1:4 voltage divider placed directly at the transmit audio input of the
transmitter may help to improve the effective transmit SNR. Then you have to set FSKA
and PSKA to appropriate higher signal levels. PSKA levels lower than 80 are generally
not recommended. If possible, minimize the wiring between the PTC and other devices: If
the transceiver provides a power supply output (e.g. 13.8 V), do not use an extra power
supply for the PTC but connect the PTC to the DC output of the transceiver. Use
additional RF chokes wherever applicable.

Do not overdrive the transmitter (under no circumstances): The ALC level must not
exceed the proper range!

Some “noise blankers’ as well as other “noise reduction tools’ tend to distort the
PACTOR-III receive signal. In case of receiving problems try out if switching off the
“noise blanker” etc. improves the throughput.

Make sure that the PACTOR-III receive signdl is centered properly within the IF filter
passband (see “tone monitor”). Adjusting the “passband tuning / IF shift” improves the
throughput in some cases.

34 Transcelver Remote Control

The SCS PTC-llpro is equipped with a connector for controlling all the usual modern
amateur radio transceivers. Virtually all newer transceivers from KENWOOD, ICOM,
YAESU, SGC and R&S alow remote controlling of various functions, via a seria
interface. Depending on type and manufacturer, amost all the transceiver parameters can
be called up and changed. For example frequency, filter, operating mode, and much more,
can be controlled. With radio equipment that is digitally controlled, the list of functionsis
almost unlimited.
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The PTC-llpro uses this features mainly to set and readout the frequency of the
transceiver. You find more about the transceiver remote control in chapter 13 on page
199.

The 13 PIN DIN Remote-control socket is connected as follows. (Viewed from the back
of the PTC-I1pro): Pin 1 RxD TTL.

Pin2: RTSV24.
Pin3: TXD V24,
Pin4. CTSV24.
Pin5: CTSTTL.

Pin 6. ICOM.

Pin 7. Not connected.
Pin8: RxD V24,
Pin9: TxD TTL.

Pin 10:RTSTTL.
Figure3.5:  Transceiver remote-control Pin 11: AF out.

Pin 12: AF GND.
Pin 13: GND.

TxDTTL Transmit data from the PTC to the transceiver. TTL-level!
RxD TTL Receive data from the transceiver to the PTC. TTL-level!
CTSTTL Handshake signal from the transceiver to the PTC. TTL-level!
RTSTTL Handshake signal from the PTC to the transceiver. TTL-level!
TxD V24 Transmit data from the PTC to the transceiver. V24-level!
RxD V24 Receive data from the transceiver to the PTC. V24-level!
CTSVv24 Handshake signal from the transceiver to the PTC. V24-level!
RTSV24 Handshake signal from the PTC to the transceiver. V24-level!

‘9302010
Q@00
2@L1@LUQP°@

ICOM Special bi-directional data signal for controlling ICOM equipment.
GND Ground.
NF out Audio output signal that can directly be connected to a speaker. This

NF GND RETURN for the speaker signal NF out
To connect the PTC-Ilpro to your transceiver use the attached 13-pole DIN-cable.

PIN Color PIN Color
1 |violet 8 |red
2 |white 9 |pink
3 |ydlow 10 |light blue
4 |green 11 |black/white
5 |blue 12 |grey
6 |black 13 |orange
7 | brown

Table 3.10: Cable Colors: 13-pole DIN-cable

19



3 Installation

All unused wires of the TRX control cable must not be twisted or soldered together.
All unused wires have to be insulated seperately avoiding to touch each others.

341 ConnectionsPTC - KENWOOD

Many KENWOOD radios use a 6 pin DIN socket for remote control. With some
equipment types however, the serial interface has to be modified. Please read the
equipment handbook or consult your dealer.

Signal [PTC |Color KENWOOD

TXD [PIN9 [pink PIN 3
RxD |PIN1 |violet PIN 2
CTS |PIN5 |[Dblue PIN 5

RTS |[PIN 10 |light blue |PIN 4
GND |PIN 13| orange PIN 1

Table 3.11: KENWOOD TTL

Newer Kenwood transceiver (since TS-570) have a 9-pole-sub-D connector and operate
with V24 levels for transceiver control. It"s indended for direct connection to a COM port
of aPC. Also these transceivers can easily be controlled by the PTC-11pro. Just solder a 9-
pole connector to the attached cable as shown in the following table below.

Signal PTC Color KENWOOD
TxD PIN3 |yellow PIN 3
RxD PIN8 |red PIN 2
CTS PIN4 |[green PIN 8
RTS PIN2 |white PIN 7
GND PIN 13 |orange PIN 5

This cableisavailable completely assembled.
Refer to Appendix A on page 229.

Table 3.12: KENWOOD V24

Also have alook to the accessory-list for a completely assembled cable.
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342 ConnectionsPTC - ICOM

Nearly al ICOM equipment has a 3.5 mm jack socket for remote control. Bi-directional
communication is carried out over a single cable, in order that data can be both sent and
received. Various equipment carries different addresses, so it is possible for more than
one piece of equipment to be connected to the remote control cable. Further information
can be found in the appropriate literature from ICOM.

]

Signal PTC Color ICOM
ICOM PIN6 |black inner GND
GND PIN 13 |orange outer
This cable is available completely assembled. ICOM-Signal
Refer to Appendix A on page 229.

34.3

Table 3.13: ICOM

ConnectionsPTC - YAESU

Many new YAESU radios, like the FT890 or FT990, contain a 6 PIN Mini-DIN socket
for remote control. Please read the equipment handbook or consult your dealer.

Signal | PTC Color | YAESU
TXD [PIN9 |[pink PIN 3
RxD |PIN1 |violet |PIN2
GND |PIN13 |orange |PIN1

Figure 3.6: ICOM plug

Table 3.14: YAESU FT 890/990

The FT980 is equipped with a normal 6-pole DIN socket for remote control use. The pin
connections are according to Table 3.14.

Due to an error in the PTC-llpro main processor, it is unfortunately not possible to
directly read out the frequency of YAESU transceivers. The following circuit however
allows this error to be corrected and the readout to be done.

Older transceivers like the FT757 supports serial input only. In this case the PTC-lIpro
adjusts the frequency but could not read-out it.

Signal | PTC | Color | YAESU
TxD PIN 9 |pink PIN 3
GND |[PIN13|orange |PIN 1

Table 3.15: YAESU FT 757

Newer Yaesu transceiver (e.g. FT-920, FT847, FT-1000MP) have a 9-pole-sub-D
connector and operate with V24 levels for transceiver control. It's indended for direct
connection to a COM port of a PC. Also these transceivers can easily be controlled by the
PTC-llpro. Just solder a 9-pole connector to the attached cable as shown in the following
table below.
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Portable transceivers like the FT-100, FT-817 or FT-897 use a 8 pin Mini-DIN

connection:

Signal PTC Color YAESU
TxD PIN 3 yellow PIN 3
RxD PIN 8 red PIN 2
GND PIN 13 orange PIN 5

This cableisavailable completely assembled.
Refer to Appendix A on page 229.

Table 3.16: YAESU V24

Signal PTC Color YAESU
TxD PIN 1 violet PIN 4
RxD PIN 9 pink PIN 5
GND PIN 13 orange PIN 3

This cableisavailable completely assembled.
Refer to Appendix A on page 229.

Don't forget to set thje exact transceiver-type using the YType command! Refer to
chapter 13.22 on page 210.
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35 The Packet-Radio Modules

The optiona DSP Packet-Radio-Module-1l expands the PTC-llpro to a universa
multiport controller. It provides the following modes:

* 600 Baud Robust HF-Packet

» 300 baud AFSK (modem tones are fixed to 2300/2100 Hz, High-Tones)
* 1200 baud AFSK

* 9600 baud FSK (direct-FSK, compatible to G3RUH standard)

* 19200 baud FSK (direct-FSK, compatible to G3RUH standard)

The well known AFSK- and FSK-modules and the DSP-module are out of production and
are mentioned here for completeness only.

* AFSK module: for 1200 and 2400 baud AFSK with a standard modem chip
TCM3105 and afully digital carrier detection.
* FSK module: for the G3RUH compatible FSK method (9600 Baud etc).

* DSP module: for 300, 1200 baud AFSK and 9600, 19200 baud FSK (G3RUH
standard).

The modules contain all necessary electronics for signal processing. The actual packet
protocol processing is done within the PTC-1lpro.

Don't forget to adjust the output amplitude of the Packet modules to your transceiver!

35.1 | nstallation

The modules must be installed very carefully. Please check that all pins on the PTC-1lpro
are correctly plugged to the corresponding socket of the modem. Checking three timesis
better than switching on the PTC-11pro with an incorrectly plugged in modem !!

Figure 3.9 shows the position of both packet-radio modules. It does not matter which
socket is used for which modem module. The PTC-llpro automatically checks after
power-on if a module isinstalled and which it is. The module(s) found are announced in
the power-on message, or may be viewed using the Version command.

35.2 The DSP-M odule-I 1
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Figure3.7.  The DSP-Module-11.

To use the DSP-Module-11 you need firmware version 3.6 or higher! I

The SCS DSP-Module-1 isan universal module for 300, 1200, baud AFSK, 9600 and
19200 baud FSK (G3RUH compatible), as well as for 600 baud robust HF Packet. The
use of a signal-processor ensures optimized filtering and demodulation for the supported
modes. With this the best possible performance in Packet-Radio can be achieved.

The PTC-llpro automaticly recognizes the DSP-PR-module directly after power-on and
loads the DSP software into the module. Recognition and successful initialization of the
module is signalised by a short blink of the connected-LED of the corresponding port.

As the software of the DSP-PR-module is a part of the PTC-lIpro firmware it can be
improved and expanded via firmware updates. The enormous flexibility of the PTC-1lpro
concept also includes the packet radio side.

The choice or setting of the correct modulation for the actual baudrate is automatically
made by the PTC-llpro. The DSP PR modem is capable of full duplex and mixed
baudrate in all modes.

The DSP concept for PR also allows the software setting and adjustment of all modem
parameters. The output-level is set with the command TXLevel (see chapter 9.6.38 on
page 165) in the range of 20mVpp to 3Vpp. The adjustment of a potentiometer is not
necessary.

The PTT-transistor is a powerful VMOS-FET which can reliably switch 16V at 1A to
ground.

The input-sensitivity of the module can be choosen by the jumper J1. Theinitial condition
of the jJumper is closed. It can be found on the component location plan as a 0 Q resistor
on the left side of the PTT transistor Q1.

For 9k6 operation your transceiver requires a special connection. The modulation voltage
is fed direct to the modulator, and the received signal is taken directly from the
demodulator. Newer equipment sometimes offers a so called data connector. These
“hybrid” radios are suitable for 9k6 operation without modifications. As the data
connectors of all manufacturers have the same pin connections, SCS offers a special
cable for use with these transceivers. Transceivers without a data connector require
modification for direct access to the modulator and demodulator. Information concerning
modifications can be found in practically al Packet-Radio mailboxes.
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Here are the technical details:

Modulation AFSK (Audio-Freguency-Shift-Keying) or
FSK (Frequency-Shift-Keying)
AF output voltage 20 mVpp to 3Vpp adjustable.
The output is muted while on receive.
Output impedance approx. 1 kQ
AF input 100 mVpp to 1.6 Vpp (J1 open)
100 mVpp to 8Vpp (J1 closed)
Input impedance approx. 47 kQ
PTT max. 16 V, 1 A to GND

Table 3.17: Technical Details of the DSP-Module

353 TheDSP-Module
Thismoduleisout of production ansisreplaced by the DSP-M odule-11.

The SCS DSP-module is an universal module for 300, 1200, baud AFSK, 9600 and
19200 baud FSK (G3RUH compatible). The use of a signal-processor ensures optimized
filtering and demodulation for the supported modes. With this the best possible
performance in Packet-Radio can be achieved.

The PTC-lIpro automaticly recognizes the DSP-PR-module directly after power-on and
loads the DSP software into the module. Recognition and successful initialization of the
moduleis signalised by a short blink of the connected-LED of the corresponding port.

As the software of the DSP-PR-module is a part of the PTC-llpro firmware it can be
improved and expanded via firmware updates. The enormous flexibility of the PTC-l1pro
concept also includes the packet radio side.

The choice or setting of the correct modulation for the actual baudrate is automatically
made by the PTC-llpro. The DSP PR modem is capable of full duplex and mixed
baudrate in all modes.

The DSP concept for PR also allows the software setting and adjustment of all modem
parameters. The output-level is set with the command TXLevel (see chapter 9.6.38 on
page 165) in the range of 20mVpp to 3Vpp. The adjustment of a potentiometer is not
necessary.

The PTT-transistor is a powerful VMOS-FET which can reliably switch 16V at 1A to
ground.

The input-sensitivity of the module can be choosen by the jumper J1. Theinitial condition
of the jumper is closed. It can be found on the component location plan as a 0 Q resistor
on the left side of the PTT transistor Q1.

For 9k6 operation your transceiver requires a special connection. The modulation voltage
is fed direct to the modulator, and the received signal is taken directly from the
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demodulator. Newer equipment sometimes offers a so called data connector. These
“hybrid” radios are suitable for 9k6 operation without modifications. As the data
connectors of al manufacturers have the same pin connections, SCS offers a special
cable for use with these transceivers. Transceivers without a data connector require
modification for direct access to the modulator and demodulator. Information concerning
modifications can be found in practically al Packet-Radio mailboxes.

Here are the technical details;

Modulation AFSK (Audio-Frequency-Shift-Keying) or
FSK (Frequency-Shift-Keying)
AF output voltage 20 mVpp to 3Vpp adjustable.
The output is muted while on receive.
Output impedance approx. 1 kQ
AF input 100 mVpp to 1.6 Vpp (J1 open)
100 mVpp to 8Vpp (J1 closed)
Input impedance approx. 47 kQ
PTT max. 16 V, 1 A to GND

Table 3.18: Technical Details of the DSP-Module
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Figure 3.8: The DSP-Module.
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Figure 3.9: Positioning of the Packet-Radio modules.

The PTC-lIpro automaticly recognizes the DSP-PR-module directly after power-on and
loads the DSP software into the module. Recognition and successful initialization of the
moduleis signalised by a short blink of the connected-LED of the corresponding port.

As the software of the DSP-PR-module is a part of the PTC-llpro firmware it can be
improved and expanded via firmware updates. The enormous flexibility of the PTC-11pro
concept aso includes the packet radio side.

The choice or setting of the correct modulation for the actual baudrate is automatically
made by the PTC-llpro. The DSP PR modem is capable of full duplex and mixed
baudrate in all modes.

The DSP concept for PR also allows the software setting and adjustment of all modem
parameters. The output-level is set with the command TXLevel (see chapter 9.6.38 on
page 165) in the range of 20mVpp to 3Vpp. The adjustment of a potentiometer is not
necessary.

The PTT-transistor is a powerful VMOS-FET which can reliably switch 16V at 1A to
ground.
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The input-sensitivity of the module can be choosen by the jumper J1. Theinitial condition
of the jumper is closed. It can be found on the component location plan as a 0 Q resistor
on the left side of the PTT transistor Q1.

For 9k6 operation your transceiver requires a special connection. The modulation voltage
is fed direct to the modulator, and the received signal is taken directly from the
demodulator. Newer equipment sometimes offers a so called data connector. These
“hybrid” radios are suitable for 9k6 operation without modifications. As the data
connectors of all manufacturers have the same pin connections, SCS offers a special
cable for use with these transceivers. Transceivers without a data connector require
modification for direct access to the modulator and demodulator. Information concerning
modifications can be found in practically al Packet-Radio mailboxes.

Here are the technical details:

Modulation AFSK (Audio-Frequency-Shift-Keying) or
FSK (Frequency-Shift-K eying)
AF output voltage 20 mVpp to 3Vpp adjustable.
The output is muted while on receive.
Output impedance approx. 1 kQ
AF input 100 mVpp to 1.6 Vpp (J1 open)
100 mVpp to 8Vpp (J1 closed)
Input impedance approx. 47 kQ
PTT max. 16 V, 1 A to GND

Table 3.19: Technical Details of the DSP-Module

354 The AFSK Module

Thismoduleisout of production ansisreplaced by the DSP-Module-l 1.

The SCS AFSK-Module for Packet-Radio uses the standard baudrate 1200 and 2400
baud. The module uses the well known modem chip TCM3105, and is because of this
fully compatible to the usual standards.
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Figure 3.10: The 1k2/2k4 AFSK-Module.
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The carrier detection is fully digital. This has the the advantage over the usual tone
decoder ciruitry in that (for example) a 1750 call tone is not detected as a signal. The
module only reacts to Packet-Radio signals.

To make the carrier detection safe and fast, the squelch of the connected TRX shall be
opened, that means that all the time signal noise is available at the AF output of the
transceiver.

The module aso contains a PTT watchdog that prevents a continuous carrier from being
transmitted. A powerful VMOS-FET is used as the PTT switching transistor. This
transistor can reliably switch even 16 Voltsand 1 Amp to ground.

The AF output voltage can be adjusted with the potentiometer P1. It could be found on
the circuit board, labeled as MIC GAIN as Figure 3.10 shows. NOTE: the potentiometer
does not contain an end stop, and is able to be turned through 360 degrees. The
potentiometer is delivered set to its middle setting. The output voltage can be adjusted
between 20 mVpp and 400 mVpp. By bridging over R7 it is possible to increase the
output voltage to a maximum of 2 Vpp.

On delivery the AF input is adjusted for connection to a low level output (e.g. the
demodulator output, a tapping point before the volume control or a data socket). By
closing the link BRS, it is possible to lower the modules sensivity, and it may thus be
directly connected to the loudspeaker of atransceiver. The volume should however not be
turned up over normal room value.

Here are the technical details:

Modulation AFSK (Audio-Freguency-Shift-Keying)
Tonepairs 1200/2200 Hz at 1200 Bit/s
2000/3666 Hz at 2400 Bit/s
AF output voltage Approx. 20 mVpp to 400 mV pp adjustable.
The output is muted while on receive.
Output impedance Lower than 1 kQ
AF input 20 mVpp to 600 mVpp (BR5 open)
200 mVpp to 10 Vpp (BRS closed)
Input impedance Approx. 22 kQ
PTT max. 16 V, 1 A to GND

Table 3.20: Technical details of the 1k2/2k4-Modul

355 The 9k6-M odule

Thismoduleisout of production ansisreplaced by the DSP-M odule-11.

The SCS FSK-Module is fully G3RUH compatible. By using switched capacitor filters,
the module can be used over a wide baudrate range without hardware changes. Although
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the module has been especially developed for 9600 baud, it will work between 4800 and
38400 baud through the use of the SC-filter.
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Figure3.11: The 9k6-Module.

The module also contains a PTT watchdog that prevents a continuous carrier from being
transmitted. A powerful VMOS-FET is used as the PTT switching transistor. This
transistor can reliably switch even 16 Volts and 1A to ground.

The AF output voltage can be adjusted with the potentiometer P1, labelled as MIC GAIN
as Figure 3.11 shows. NOTE: the potentiometer does not contain an end stop, and is able
to be turned through 360 degrees. The potentiometer is delivered set to its middle setting.
The output voltage can be adjusted between 20 mVpp and 3Vpp.

For 9k6 operation your transceiver requires a special connection. The modulation voltage
is fed direct to the modulator, and the received signa is taken directly from the
demodulator. Newer equipment sometimes offers a so called data connector. These
“hybrid” radios are suitable for 9k6 operation without modifications. But take care also
with there radios. Due to the relatively high PLL stabilization time after TX/RX change,
the TXDel ay value hasto be set significantly higher than with pure data-transceivers.

As the data connectors of all manufacturers have the same pin connections, SCS offers a
specia cable for use with these transceivers. Transceivers without a data connector
require modification for direct access to the modulator and demodulator. Information
concerning modifications can be found in practically all Packet-Radio mailboxes.

Here are the technical details:

Modulation FSK (Frequency-Shift-K eying)

AF output voltage Approx. 20 mVpp to 3V pp adjustable.
The output is muted while on receive.

Output impedance Lower than 1 kQ

AF input 100 mVpp to 3 Vpp

Input impedance approx. 47 kQ

PTT max. 16 V, 1 A to GND

Table 3.21: Technical Details of the 9k6-M odul
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35.6 The Packet-Radio connectors

The Packet-Radio connector on the PTC-l1pro is understandably only available when the
appropriate modem is plugged in. The pin-out of the 5 PIN DIN socket follows usual
TNC connections:

The 5 PIN DIN socket for Packet is connected as follows. (Viewed from the back of the
PTC):

Pin 1: Audio output from the PTC to the transmitter.

Pin2: Ground (GND).

Pin3: PTT output.

Pin4: Audio input from receiver to the PTC.
(loudspeaker or appropriate AUX. connector).

Pin5: Reserve.

Figure 3.12: Packet-Radio connector (5-PIN DIN)

PTC |[Color
PIN 1|Violet
PIN 2 [ White
PIN 3|Yéelow
PIN 4| Green
PIN 5|Blue

Table 3.22: Cable Colors: 5-pole DIN-cable

NOTE: The 5 PIN DIN socket is only available for use when an appropriate modem is
inserted!
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Chapter 4
1
4 LED's
DSP Multimode PACTOR-Controller
Idle () Request Compress 2 () Compress 1 DQPSK () DBPSK
Traffic () Error Tracking () Phasing MaxSpeed () HiSpeed _
Send () CHO MARQ-OK () MARQ-IN Connected () Mal PRIQPTT O Comnected () Carrer

PR2 O PTT (O Connected () Carrier

O00O0O0OO0OOOOOO0O SCS PTC-IIpro

Figure4.1:  The PTC-lIpro front.

The SCS PTC-lIpro is equipped with 15 LED’s to display the most essential status
information, a fifteen LED tuning indicator and a ten character aphanumeric LED
display to show the operating mode. The meaning of the LED s is shown below.

I dle/Request:

When Idle lights, then it means that at least one filler character (idle) is contained in the
present packet. If Request lights, then the other station has requested a repeat of the last
sent data or control packet.

Traffic/Error:

When Traffic is lit, then the system is transferring data, and the HF channel is un-
interrupted. During the STBY condition, (not in Listen mode) then the Traffic LED
shows when the channel is occupied (channel busy). If Error lights, then it means the
packet or control signal had bit errors, and can therefore not be identified with certainty.

Send/CHO:

Send displays that the PTC is the actual packet sender. The CHO LED displays that at
the moment, a change over (change of transmit direction) is being carried out. The CHO
LED extinguishes when a change over is acknowledged by the other station.

Compress2/Compr essl:

Displays which compression method is at present being used. Compress 1 is Huffman
coding, Compress 2 being pseudo Markow coding. If the LED extinguishes, then the
actual packet isan ASCII packet.

Tracking/Phasing:

Tracking lights for a short while when the PTC-llpro changes the carrier frequency
during a PT-I1 link (see also AQr g command in chapter 6.5, page 63). Phasing is active if
anew phasing takes placein AMTOR (ARQ & FEC).

33



4 LED's

MARQ-OK/MARQ-IN:

MARQ-OK lights if the actual packet has been correctly reconstructed using memory
ARQ. MARQ-IN shows that the present packet is being reconstructed, and is not classed
as a Request Packet.

DQPSK/DBPSK:

These are activated respectively (also during Unproto and Listen mode) depending on if
the packet is DQPSK or DBPSK.

M axSpeed/HiSpeed:

MaxSpeed lights during 16-DPSK packets (also with Unproto and Listen modes).
HiSpeed lights during PT-I packets which are 200 baud (also with Unproto and Listen),
and when PT-I1 packets using 8-DPSK are being used.

Connected/Mail:

Connected lights permanently in the connected condition (AMTOR, PACTOR). In the
STBY condition, Mail lights if there is unread mail for one's own address (MY call
callsign) in the PTC mailbox.

Tune:

Under optimum conditions, only the two outermost LED’s of the tuning indicator light
up. With PACTOR-I1I the frequency offset is additionally displayed (center display LED)
in red. In this case the middle of the tuning indicator is corresponding to the own
frequency and the red LED in the middle represents the frequency of the distant station. If
the middle indicator drifts to the left, the frequency of the distant station istoo low. If the
middle indicator driftsto the right, the frequency of the distant station istoo high.

Matrix Display:

The matrix display indicates the actual operating modes of the PTC-Ilpro. For detailed
information refer to table 6.1. Only the display of Packet-Radio connects needs more
detailed information: The first digit indicates the used Packet-Radio port. X for port 1 and
Y for port 2. The second and third digit indicate the channel the QSO ties up. The fourth
digit indicates with the sign ~ (ASCII 94) a connection to the Packet-Radio mailbox. A .
(ASCII 46) at the fourth digit indicates that there are unconfirmed packet at the PTC-
[lpro.

At more than one connect the different channels are displayed in a 1.5 s alternating
sequence.
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M essage Description
Ready The PTC-llpro isin BIOS mode.
| oadi ng The firmware is loaded from the Flash-ROM into the RAM.
---STBY--- |ThePTC-llproisin standby mode.
CON>DL6MAA | A connection to DL6MAA is build up.
C DLOHO Reception of connect frames for DLOHO.
MON PT1 Monitoring of PACTOR.
MON PT2 Monitoring of PACTOR-II.
PT1 DL1ZAM |PACTOR connectionto DL1ZAM.
PT2 DL6MAA | PACTOR-II connectionto DL6MAA.
X01 DBOZDF | Packet-Radio connection on port 1, channel 01 to DBOZDF.
Y02 DBOAI' S | Packet-Radio connection on port 2, channel 02 to DBOAIS.
Y02" DKOFAT | DK9FAT has connected the Packet-Radio mailbox of the PTC-1lpro.
Y02. BDOAI' S | Thereare still packets for DBOAIS unconfirmed.
Table 4.1: Examples for the matrix display.
PACKET
PTT:

The PR modem is keying the transmitter to send data.
The PTT-LED of port 2 has a specia function. It blinks when the PTC-1lpro isin power-
down condition initiated with the OFF command.

Connected:

The PTC-llproislinked to another station (Connected).

Carrier:

The modem has detected a valid Packet-Radio signal.

PACTOR-III
Speedlevel | DQPSK/DBPSK-LED | MaxSpeed/HiSpeed-LED

1 red -

2 green i

3 - red

4 - green

5 red green

6 green green

Table 19: PACTOR-I11 Speedlevels

PTC-llpro: The single LED in the tuning display shows the frequency error and lits red
when the error is greater than 10 Hz. It lits green when the error is smaller than 10 Hz,
which usually happens after the automatic frequency tracking has been completed.
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For unlimited usage of PACTOR-III and the other extended features of the firmware you
need a license key. Without this license key you just have 20 connects to test the extended
featurs. Refer to the LI CENSE command in chapter 6.47 on page 84.

For prices and a detailed manual for the extended firmware functions refer to the SCS
homepage http://www.scs-ptc.com in the Internet.

o o0

Figure4.2:  The PTC-llpro front panel
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5 PTC-Firmware

Chapter 5
5 PTC-Firmware

With the PTC-Ilpro it is nearly possible to configure everything. In the manual always the
default settings are assumed! If you have changed these settings you must keep this in
mind while reading the manual. This is very important in case of the control characters
which can be freely defined (CHANGEOVER character in chapter 6.19 on page 69,
ESCAPE character in chapter 6.39 on page 80, BREAKIN character in chapter 6.12 on
page 66 and the QRT character in chapter 6.79 on page 99).

51 General

The operation of the PACTOR-Controller (PTC) takes place using commands which are
sent over the serial interface. The data transfer format is: 8 data bits, 1 stop bit, no
parity and half-duplex. The baudrate is normally sensed automatically by the PTC. The
PTC then acknowledges with cmd: and waits for a command. All commands and
command strings are closed with <CR> (ASCII 13). <LF> (ASCII 10) isignored during
the command input. Working on the computer means you have to enter <Return>.
Corrections can be carried out with Backspace (ASCII 8), above the <Return> key.

When in Standby, the cmd:-prompt is available immediately after the last command. The
PTC isin the command mode. The command mode is displayed with the system prompt
cmd: or pac..

During link set-up and while connected the PTC is in the converse mode. Switching to
RTTY or turning on the CW terminal also activates the converse mode. Whereas in the
so-called converse mode, characters from the RS232 interface are placed in the transmit
buffer and are sent over the HF channel at the next opportunity.

In Converse mode, commands to the PTC must be preceded with an ESCAPE character
(initially set to <ESC>, ASCII 27). After each ESC character, only ONE command is
accepted. After an invalid entry, however, the PTC immediately alows a new input. (The
ESCAPE character, aswell as the following command characters, DO NOT, of course, go
into the transmit buffer).

During an Unproto transmission the output amplitude shall be modified.
Start unproto transmission
cmd: U 1 <Return>
The PTC-Ilpro starts the Unproto transmission and switches in the converse mode.

Clicking on <Esc> enables the command prompt cmd:. Now you can enter the command
to change the output amplitude.

cmd: FSKA 100 <Return>

Only this command is executed. The PTC switches immediately back to the converse
mode. Now you can stop the Unproto transmission entering the QRT character.

<Ctrl> + <D>.
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The PTC ends the Unproto transmission and changes to the command mode.
5.2 Command structure

PTC commands are similar to the commands of a TNC with = TAPR software this makes
it easy to learn and handle.

There are commands with and without arguments. If an argument is possible the
argument has to be separated from the command by at least one space. A command's
current argument setting is displayed if the command is entered without an argument.

Nearly all commands can be used in abbreviated form to save keystrokes. The shortest
keyword of a command consists of the fewest number of characters that uniquely identify
it, e.9. you may type Cinstead of Connect . All command inputs are internally converted
to upper case, so both character shifts may be used. All commands are listed below,
significant mnemonics are printed in capital letters. The short form of the SERBaud

command is SERB.
53 M enus

The PTC-llpro commands are combined into different function groups, so called menus.
The different menus are the following:

* Packet-Radio
e Audio functions

* FAX/STTV
» Transceiver controlling
+ System test

Last not least the main menu with the PACTOR/AMTOR/RTTY/CW/PSK 31 commands.

The command prompt indicates the menu you have already selected. The following table
shows the prompts for the different modes.

Prompt Menu
cmd: Main menu
pac: Packet-Radio
aud: Audio functions
fax: FAX/STTV
trx: Transceiver controlling
Sys: System test

Table 5.1: Command prompts

The separated function groups are for a better overview but thisis not their only reason.
PACTOR for example has for the short wave port the command TXDel ay and for the
Packet-Radio port also the TXDel ay command. The sameiswith the Mycal | command
for PACTOR and Packet-Radio.
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The grouping of the commands within the menus allows to choose the right commands
for the selected modes or functions.

54 Simultaneous STBY mode

In the STBY condition, the PTC automatically knows if it is caled in AMTOR or
PACTOR, answering in the respective mode. It is possible to use the ARX command to
suppress the AMTOR reaction (In ARQ as well as FEC).

The SCS-PTC offers the possbility to receive AMTOR FEC and NAVTEX
transmissions from the STBY condition. For this, the BC parameter must be set to 1. The
reading of AMTOR FEC and NAVTEX can be inhibited with the ARX command,
independently from BC.

55 Remote commands

Some PTC commands are also available for the distant station via the HF link. There are
two control possibilities.
* First Setting: REMOTE 1 and BOX 0. With this setting, all remote control commands

via the radio link must begin with a // sequence, and end with a CHANGEOVER.
(eg.// Date <Ctrl>+<Y>or// D r <Ctrl> + <Y>).

* Second Setting: BOX 1, the BOX mode. With this setting, all remote control
commands may be directly entered viathe radio link, and terminated with a <Return>.
(e.g. LOG<Return> or Show <Return>)

The commands for the PTC mailbox and for the gateway mode also belong to the remote
commands.
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Hereisalist of all remote control commands:

Command Short description Reference
BEI | Call the Sysop. Chapter 6.11
Check Lists actual mails Chapter 6.17
CLr Erase the transmit buffer. Chapter 6.20
Connect Packet-Radio Gateway (Flexnet Style). Chapter 6.22
DAt e Callsup the PTC date. Chapter 6.33
DELet e Erase afile or files. Chapter 6.35
DI R Read the main directory. Chapter 6.36
Gat e Packet-Radio gateway. Chapter 6.43
Hel p Help !! Chapter 6.45
LI st Givesalist of files within a subdirectory. Chapter 6.49
LOy Calls up the PTC log book. Chapter 6.52
LOd n Loginfor AMTOR. Chapter 6.53
Phase Calls up phase information. Chapter 6.72
POSi ti on |Requests GPS position Chapter 6.73
Qt Starts QRT. Chapter 6.78
Read Reads a particular file. Chapter 6.80
RESEt Resets the PTC (without lossof MBX data). | Chapter 6.83
Send Sends a particular file. Chapter 6.108
SHow Calls up QSO statistical data and PTC settings. | Chapter 6.89
Tl e Calls up the PTC clock time. Chapter 6.95
TRX Transceiver control. Chapter 6.99
USer Shows the current users. Chapter 6.104
Versi on | Callsup the PTC software version. Chapter 6.107
Wite Writes afile into the PTC Mailbox. Chapter 6.108

Table 5.2: Remote commands

In addition, all remote control commands are identified with the word remote in the table of
contens and command description in this manual. (refer also to chapter 6.82, page 100).

5.6 PTC-Mailbox

The PTC contains its own built-in mailbox. The mailbox files are stored in static RAM
and remain there even when the power supply is turned off. The maximum allowable file
length and the number of files in the mailbox is only limited by the amount of free
memory. The memory can be expanded up to 2 MByte. Filenames may be a maximum of
10 characters long, and should contain no special characters. The PTC truncates all over
long filenames after 10 characters, no difference being made between upper and lower
case letters.

Entering the Help command via PACTOR the mailbox of the PTC-llpro displays the
following list.
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<pactor renote comands>

h(el p) q(rt) da(te) ti (me)
d(ir) w(rite) r (ead) del (ete)
sh( ow) v(ersion) p( hase) I o(Q)
c(heck) c(onnect) cl(r) I (ist)
s(end) be(l1l) trx g(ate)
rcu us(er) pos(ition)

characters within brackets are optional.

For nmore information type: h command (eg: help send).

next ?

Display 5.6.1: PACTOR mailbox help

At Read and Send commands (on the terminal side) without a file number, either the first
filewill beread, or, if more than onefileis present, the directory will be shown. When no
argument is given, then the present directory name (path) will be used by the file system.

BREAKIN during a remote text output (also while reading a file) will erase the text
output or ends the file read.

After aDi sconnect , RESEt or RESTart, the current directory is set to the MYCALL
given value. With a connect from another station (Slave connect), the current directory is
set to the call of the other station.

ValidWi t e-, Li st -, Read-, or DELet e commands set the path to the given directory.
(The directory name must naturally be explicit in the argument).

A list of the commands follows:

Command | Short description Reference
Hel p Help!! Chapter 6.45
BEI | Call the Sysop. Chapter 6.11
Dir Read the main directory OF THE MAILBOX. | Chapter 6.36
Li st Givesalist of fileswithin adirectory. Chapter 6.49
Check Lists actual mails Chapter 6.17
Read Reads a Mail. Chapter 6.80
Wite Writes amail into the PTC Mailbox. Chapter 6.108
Send Sends amail. Chapter 6.86
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Command Short description Reference
DELet e Erase amail. Chapter 6.35
USer Shows the current users. Chapter 6.104
LOg Calls up the log book. Chapter 6.52
Qt L eaves mailbox, alternative the command BY e. | Chapter 6.78
Gate Packet-Radio gateway. Chapter 6.43
Ver si on Calls up the version. Chapter 6.107
CLr Erase the transmit buffer. Chapter 6.20
DAt e Calls up the date. Chapter 6.33
Tl me Calls up the clock time. Chapter 6.95
SHow Calls up QSO statistical data. Chapter 6.89
Phase Calls up phase information. Chapter 6.72
PCSi tion | Requests GPS position Chapter 6.73
TRX Transceiver control. Chapter 6.99

Table 5.3: PACTOR mailbox commands

Of course it is possible to enter mailbox commands on the console. With the DI R and
LI st command you can check the mailbox contents. Wi t e saves the mail, with Read
you can read the mail and with DELet e you can delete the mail.

5.6.1

All commands that contain a file number in the argument (e.g. DELet e or Read) allow
batch access. File numbering isindicated in the format start-end.

DEL test 1- entire directory named 'test' is erased

Multiplefile operations

R2-4 read file numbers 2 to 4 of the present directory
Dr 4- lists the files in the present directory from no. 4 till the last file
5.6.2  Special featureswhen reading files

When a remote station is reading out a file in PACTOR the PTC checks if the file has
been written in AMTOR. Next of al it ischecked if it only contains capital letters. If yes,
then the PTC converts the file contents into lowercase letters, which can lead to almost
doubling of the transmission speed in PACTOR, due to more effective Huffman coding.

5.6.3 The PTC mailbox for Packet-Radio

Up to four PR (Packet-Radio) users may be simultaneously connected in PR to the PTC-
mailbox. There they may read files, write files and delete files. In addition, the PTC-11pro
allows a further user simultaneous access to the internal mailbox via Pactor 1/l or
AMTOR. Virtualy unlimited access is thus allowed to the same data pool via
PACTOR/AMTOR and PR. This result in an increased data transparency at the HF/VHF
interface, allowing an easier direct transfer of data between HF and VHF users. This
property of the PTC-llpro alows it’'s use as a powerful and flexible personal (private)

42



5 PTC-Firmware

maildrop. It is also possible to use it in smaller general mailbox systems as a stand-alone
solution.

The PR mailbox in the PTC-I1pro can be viewed as a self contained TNC in the PTC. This
virtual mailbox TNC contains its own callsign, the BBS-MY CALL. The user can reach
the PR mailbox in the PTC-l1pro by connecting to the BBS-MY CALL of the PTC-IIpro.
The BBS callsign is set automatically to MYCALL-8, either at the first start (when the
Flash-Call in the BIOS has been defined, or when ones own PACTOR-MYCALL has
been set.

If, for example, DL1ZAM is given as the first PACTOR-MY CALL then the PR-mailbox
can be connected to under the callsign DL1ZAM-8. The BBS-MY CALL callsign of the
PTC can be changed or checked thereafter at any time with the MYMai | command in the
pac:-menu.

To change the setting of the PR-box characteristics, there are three commands in the
pac:-menu: PRBox, MYMai | and MText .

5.6.4 Practical operation using the PR mailbox

After aHelp command, the PR mailbox of the PTC-11pro displays the following list:

PTC- 11 pro Mail box Help

Bel | Check Dat e Dir Er ase Gat e
Hel p Li st LOg PCSi tion Quit Read
Send Ti me TRX User Ver si on

Type “Hel p command” for detailed information.

Display 5.6.2: PR mailbox help

These are the commands available for PR. They behave, with few exceptions, exactly as
those for PACTOR. A few commands aso alow an alternative input, and so the
command interpreter understands Wi t e instead of Send, Bye instead of Qui t and
DELet e instead of Er ase.

There is a special small help text available for each command, which the user can call up
with Hel p followed by the appropriate command. E.g. Hel p Send <Return>.
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Command Short description Reference
Hel p Help !! Chapter
BEI | Call the Sysop. Chapter 6.45
Dir Read the main directory OF THE MAILBOX. Chapter 6.36
Li st Givesalist of fileswithin adirectory. Chapter 6.49
Check Lists actual mails Chapter 6.17
Read Reads aMail. Chapter 6.80
Send Sends a mail, alternative the command Wi t e. Chapter 6.108
Erase Erase amail, alternative the command DELet e. | Chapter 6.35
User Shows the current users. Chapter 6.104
LOg Calls up the log book. Chapter 6.52
Qui t L eaves mailbox, alternative the command BYe.
POSi ti on |Requests GPS position Chapter 6.73
Gat e Packet-Radio gateway. Chapter 5.11
Versi on | Callsup theversion. Chapter 6.107
DAt e Calls up the date. Chapter 6.33
Tl me Calls up the clock time. Chapter 6.95
TRX Transceiver control. Chapter 6.99

Table 5.4: Packet-Radio mailbox commands

Every text output from the PTC-llpro PR mailbox is ended with a Prompt which is
identical in format to many mailbox systems (present directory in brackets followed by
the user callsign and mailbox callsign. E.g. : (TEST) DL6MAA de DL1ZAM>.

The present directory is automatically changed with the usage of the read-, write- and list-
commands.

Mailbox Batch access, (e.g "Read 1-") isalso available on PR.

7PLUS files can be read from, and written to, without problem. AUTO-BIN-transfer or
similar protocols are at present not supported by the PR mailbox.

Uppercase and lowercase letters are not distinguished in the command processing. All
commands can be more or less abbreviated. The maximum abbreviation possible can be
found in the help text. Only the letters written in capitals must be typed for the command
to be correctly understood.

PR mailbox links occupy as is usual, the lowest free channel of the PTC-lipro. The
terminal program also displays the usual connect message when a mailbox connect is
made, with however, the addition" ( BBS-Connect) ".

Local text input from the terminal to channels already occupied with BBS connects are
ignored. It is however, always possible for the Sysop to disconnect an existing BBS
connection by giving a disconnect command viathe local terminal.

Received text is displayed in hostmode terminal programs (e.g. GP) exactly as usual and
can be followed by the Sysop. The Sysop can hereby notice which commands are given
by the users. In terminal mode, the text output from the BBS channels are completely
suppressed to prevent that the PTC-I1pro receives buffer filling and maybe overflowing.
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5.6.5 Passing PR connectsto the mailbox

The USer s command in the pac:-menu allows any incoming PR connect to be passes
over to the PTC-llpro PR-mailbox. To do this USer s has to be set to 0. This will alow
for example, that on leaving the terminal program, (e.g. automatic de initialising with YO
in GP) the PTC-Illpro can be brought to a condition where a connect using the normal
MYCALL (i.e. without the -8) will be transferred to the mailbox. This is useful, as many
potential users would use the normal MYCALL to connect to the PTC-11pro.

If the terminal is off-line, and the configuration is correct, (USer s 0 or YO) then all calls,
irrespective they are the normal MYCALL, the MYALIAS, or the BBSMYCALL, will be
transferred to the PTC-mailbox.

5.6.6 Properties of mailbox-commands

Send

Text input can either finished with <Ctrl-Z> or with *** end, as well known from other
mailbox systems. The NNNN sequence has no effect in PR !

Files that have been input via PR are signified in the status display (ST), the LI st - and
CHeck- outputs by being marked with an X (AX.25), e.g: .... NX DL2FAK ...

The mail LED starts to blink when afile is written via PR whose filename is the same as
the MY CALL of the PTC-Ilpro for channel O.

Read

Even during a file read operation, it is possible to give further commands to the PTC
mailbox. These commands are stored in a buffer, and only acted upon when the relevant
file read operation is complete. An empty input (only <Return>), interrupts the file read
operation.

User

Lists the presently active links, similar to the CSt at us command in the pac:-menu. A
presently active PACTOR link is displayed in channel 0 of the list and in addition marked
with the comment PACTOR. Every active link with the PTC mailbox is displayed with the
callsign of the connected station, together with the appropriate digipeater list.

PR links that are not connected to the PR-Box are displayed as a so called NON-BBS
CONNECT, without however, the callsign of the opposite station.

5.7 The NAVTEX-Processor

5.7.1 NAVTEX General

The NAVTEX service, introduced a number of years ago as part of the GMDSS (Global
Marine and Distress Safety System), is a maritime news service, broadcasting weather,
navigational and safety information to shipping. This gives the impression that the system
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uses the most modern technology. In fact, underneath the impressive sounding name, is
nothing other than a network of marine coast stations that

broadcast plain language messages using the SITOR-B system, at specific times. This
system is known to amateurs as AMTOR mode B or FEC. It uses the usual 170 Hz FSK
modulation system, which is also an old and wide spread system in HF digital radio. For
NAVTEX, only one MF channel on the frequency of 512 kHz has been alocated. The
transmission range is approximately 800 km. A range limitation is an essential part of the
system so that reliable time sharing of the one frequency between the various coast
stations is possible. It is basically possible to decode NAVTEX using any AMTOR
modem, however, it has proved in practice, that just reading the transmissions has a
number of disadvantages, and is therefore not of great value.

In the flood of messages sent, without pre-selection and a form of buffer memory, it is
very likely that the "interesting” messages will be lost.

The messages are sent more than once, the newer ones at least every 4 hours, the older
ones at longer intervals. As SITOR-B is very prone to errors when signals are weak, the
receiver should ensure that only the best copy of the message to date is stored, and
available for the Radio Officer or Navigator. This is totally impossible by just "reading
the mail".

As NAVTEX works on long waves, the reception is generally better at night than during
the day. When sunny, the electrical energy requirements of small ships can be met by
solar panels. At night this is not possible. The noise of a generator is also not exactly
customised to enhance the sleep of the crew. The power requirements at night should thus
be kept as low as possible. A continuously running laptop or other computer is a
relatively large load for the energy supply of a small ship. A NAVTEX controller should
therefore be able to operate without any additional computer, and use little electrical
energy itself.

The NAVTEX processor of the PTC-1Ipro solves many of the disadvantages mentioned
above. It enables:

Automatic, selective reading of NAVTEX transmissions. Either the code for the type of
message or the regional code can be sel ected.

Automatic processing of transmissions received more than once. Only the best copy is
held. Old datais automatically deleted.

A fast check on the type of received messages.

A memory buffer is available without using an external computer, as the NAVTEX
processor uses the PTC-11pro internal mailbox as a message store. It automatically lays
down, if not already there, a subdirectory called NAVTEX in the PTC-box. Data written
into the mailbox by the NAVTEX processor can be accessed via PACTOR or Packet-
Radio.

5.7.2 The NAVTEX System in Detail

As mentioned above, NAVTEX messages are sent in plain language using SITOR-B
coding. To mark the beginning, end, and type of message, NAVTEX uses a simple
convention.
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Every message begins with the characters ZCZC, followed by a space. Then follows the
four figure message identifier plus a carriage return. The actual message now follows,

Every message finishes with NNNN. (If these end characters are mutilated, the
NAVTEX-processor finishes writing the message at the latest after loss of receive
synchronisation).

The message identifier is constructed as follows:

The first character is aletter, with arange of A to Z. This letter sets the area code and is
allocated to one transmitter in the reception area. Which letter is allocated to which
transmitting station can be seen relatively fast, as the transmitting station is usualy aso
mentioned in the message itself.

The second letter describes the type of message. The following types are presently
defined:

Navigational Warning

Meteorological Warning

|ce Report

Search and Rescue Info

Pilot Message

DECCA Message

LORAN-C Message

OMEGA Message

SATNAV Message

Other NAV aid system Msg

Navigational Warning (2)

The next two places in the message identifier contain the message number. This number
belongs to a message of a particular type and remains unchanged when a message is
transmitted more than once. The numbers are consecutive. The number has a decimal
format and comprises 00 to 99. If an overflow occurs, i.e. "started" again at 00, then
usually, the "old" 00 message is no longer active, and permission to erase has been
granted, or has already automatically been erased by the NAVTEX processor. This is
naturally valid for all numbers in consecutive operation. An exception can occur in the
very numerous "Navigational Warning" messages. That is why there are two different
message type letters, A and L, which actually describe the same type of message. This
trick allows the possible number of active "Navigational Warning" messages to reach
200.

rTAS-IOMOOwD2

5.7.3 Operating the NAVTEX Processor

The NAVTEX processor has only a single new command in the cmd:-menu. This is
NAVt ex. This command alows the complete configuration and activation of the
automatic NAVTEX processor. It operates in the background, as a completely seperate
process within the PTC-I1pro multitasking environment.

When activated, the NAVTEX processor lays down a directory with the name NAVTEX
in the PTC-Ilpro mailbox, and stores all incoming NAVTEX messages there. The name
of the message author is given as "AUTO-NAV". The NAVTEX processor gives the
complete four figure message header as well as the plain language name of the type of
message. E.g. "CA03 Navigational Warning".
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The PTC-llpro displays the message AUTO- NAV on the green alphanumeric display
whilst message storage is taking place. If the number of messages in the NAVTEX
directory is exceeds the maximum allowed, the NAVTEX processor deletes the oldest
message it has previously stored before starting to store a new message. (Messages from
other sources which may aso be in the NAVTEX directory - such as operating
instructions - are NOT deleted!). For details on the NAVt ex command refer to chapter
6.66 on page 91.

574 Notes about NAVTEX practice

The PTC-llpro normally operates with 200 Hz shift for FSK operation. Although
NAVTEX uses 170 Hz shift, it is not necessary to change the modem tone settings for
NAVTEX reception. The loss due to the dlightly maladjusted shift being in the area of
tenths of adB, and can be ignored for practical purposes.

When using the usual modem tones of 1400 Hz and 1200 Hz (Low-tones, TOnes
parameter 0), the receiver should be set to USB and a frequency of 516.700 kHz to
receive NAVTEX on a center frequency of 518 kHz. For LSB the frequency should be set
t0 519.300 kHz. Here, the TR parameter should be set to 1 or 3 (See handbook).

Basically, the same conditions for NAVTEX reception are required as for AMTOR-FEC.
The parameters BC and ARX must both be set to 1. (these are the default values. Refer to
section 6.10 on page 66 and section 6.6 on page 63).

575 AMTEX

The American Radio Relay League (ARRL) has used one system (among others) for its
radio bulletins via HF radio for a number of years, which closely resembles the maritime
NAVTEX system, and follows the same protocol rules. It is called AMTEX. This amateur
radio NAVTEX differs only in its specia definition of possible message types, which
have been adjusted for amateur radio usage. The existing NAVTEX processor in the
PTC-llpro is thus very suitable for fully automatic reception of AMTEX transmissions,
provided suitable adjustments are made. The messages are transmitted (as with
NAVTEX) in AMTOR FEC ("mode B") normally from 1800 and 2100 American local
time (i.e. 2300 and 0200 UTC - or one hour earlier during summer time). The AMTEX
transmissions take place on the frequencies of 3625, 7095, 14095, 18102.5, 21095 and
28095 kHz (Mark). The following message types have been defined to date:

DX News Bulletin
General News Bulletin
Keplerian Data Bulletin
Propagation News Bulletin
Space Bulletin

Specia Bulletin

Table 5.5: AMTEX message types

XNOTAOM

Generaly, "A" isused as the area code (Station ident). Exceptionally, "S" has been used.
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5.8 GPS

The "Global Positioning System™ (GPS) has very quickly become a standard for all areas
that require exact positional information e.g. shipping, in-car navigation systems etc.
Today, GPS receivers are cheaply available and widely used. The PTC-llpro offers the
possibility to link the GPS technology with PACTOR, and aso to PR. It now becomes
possible for example to call up the present position of small ships or deep sea yachts via
shortwave, without requiring a PC to be running on the mobile station and without a ships
radio operator.

SCS offers a specia Y-cable which which devides the wires from and to the serial
interface of the PTC-Ilpro into two parts, so that 2 separate RS232/V 24 connections with
SUB-D sockets are created (refer to chapter 17 on page 241). With the help of the Y-
cable now both, computer and GPS-receiver can be connected to the PTC-11pro.

58.1 Connecting the GPS receiver

The GPS receiver must be connected to the secondary serial port of the PTC-l1pro. The
input and output of the secondary port is brought out to the normal SUB-D plug of the
RS232 interface, and is available from there.

The secondary port input is connected to pin 4 of the RS232 socket. The secondary port
output is connected to pin 9 of the RS232 socket. (Ground is connected to pin 5. Do not
forget the ground connection!)

SCS offers a special Y cable which splits the leads to and from the RS232 socket on the
PTC-llpro so that two separate DIN-9 RS232 standard sockets are available. By using the
Y cable, it is possible to connect a GPS receiver and a PC to the PTC-lIpro without
needing a soldering iron. Refer to chapters 16 page 229 and C4 on page 253 for details.
GPS receivers normally work at a speed of 4800 Bd from their serial NMEA output. The
PTC-llpro normally operates automatically at 4800 Bd on its secondary seria port.

If both PR sockets are occupied with a modem, then there is no free baudrate generator
available. In this case the PTC-l1pro uses the baudrate of the TRX port for the secondary
serial port. (Most transceivers can be set to 4800 Bd for remote control. The typical 4800
Bd for the GPS receiver can be set using the TY pe command in the trx:- menu, without
having to sacrifice the TRX remote control ability.)

Some GPS receivers offer various protocolls for control via the serial port. The PTC-
Ilpro expects a NMEA compatible GPS receiver. The GPS equipment must therefore
be set to "NMEA compatible”!

5.8.2 GPS position request

As soon as a GPS receiver is connected, the PTC-I1pro evaluates the incoming data and
saves the actual position with the corresponding (GPS) time.

The PTC-l1pro accepts messages in formats GPRMC, GPGLL, IIRMC and IIGLL. RMC
has priority over GLL.

The user can call up this position data with the POSi t i on command in thecmd:- menu.
The PCSi t i on command is also a remote control command, and available for use via
PACTOR and PR. It can also be called up by users of the PTC-box.
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Hostmode programs can use the channel 249 to directly access the NMEA data of a
connected GPS receiver (refer to chapter 10.8 on page 184).

5.9 APRS!

APRS (Automatic Position Reporting System) was developed 1992 from Bob Bruninga
(WB4APR) as a special operating mode of Packet-Radio, as the name implies, for
automatic transfer of position data.

APRS is mainly used for tracking of mobile objects. For that the actual position is read
out from a GPS receiver (“GPS’ operation). But also without GPS receiver connected fix
position data can be transmitted (“FIX” operation). In this case the position needs to be
entered manually.

The PTC-Ilpro operates this mode stand a one and without being connected to a PC!

To setup the APRS features the command APRS in the pac: -menu is available (refer to
chapter 9.6.1 on page 150). Also here the parts of the commands written in capital letters
are necessary to enter to invoke the command. The first argument following the APRS
command usually acts as a sub-command and selects a function. The final parametes are
defined with the arguments following this sub-command. If there is no sub-command
given and the nummeric parameter follows directly to the APRS command, then this
parameter defines the APRS main mode.

APRS digipeating is not supported directly, but the normal digipeating features can be
used for simple APRS digipeating as well. An universal APRS digipeater can also be
established using a free program like Ul-View.

APRS data is aways transmitted using the modulation defined with the command Baud
(or 98B in hostmode), (refer to chapter 9.6.2 page 154 and 10.4.25 page 177).

5.10 Robust HF-Packet

Up till now Packet-Radio over shortwave has been basically a non-starter, has even been
heavily criticized because of the low effective throughput and many repeats due to
missing robustness. AX.25 is for shortwave not an ideal protocol, but with automatic
FRack setting and a small MAXFr ane value the protocol should however function much
better on a shortwave channel than has previously been the case generally.

One cannot of course expect an asynchrone protocol to reach the same efficiency as a
small synchrone ARQ protocol (e.g. PACTOR), but for some applications a multi user
service with very uncritical transmit/receive switching, as well as amost zero power
holding up a connection when no data passing, brings areal advantage that outweighs the
lower data throughput.

What are the reasons then, that up until now HF-PR works so poorly, and apart from
“forwarding” is hardly ever used? There is a simple answer: The current modulation type
for HF-PR namely uncoded 300 baud FSK is really unsuitable for normal HF channels.

! APRS isregistered Trademark of the APRS Engineering LCC, USA
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The symbols are much too small even with moderate “ multi path effect” (“delay spread”)
to work. Additionally because no sort of error correction code is used, even short troughs
or “statics” will destroy a many seconds long packet. Just one missing bit leads to a repeat
of the whole transmission.

To overcome this problem SCS has developed a new class of robust modulation types
especially for Packet-Radio. As a specia feature for all the variants of this “Robust-PR” a
completely new synchronization algorithm with tracking properties that were not possible
before has been realized. Frequency deviations of +250 Hz are immediately
recognized and compensated without any loss of sensitivity, and this also with signals
that are buried deep in the noise. Because of thisit is possible to remove a tuning display.
One can say with good conscience thisis “Plug and Play” for shortwave.

The 3.6 firmware makes available a small band (500 Hz) version of the “Robust-PR”. A
wide band variant (2 kHz) with similar characteristics and 4 times the speed is in
generally possible.

The current “ Robust-PR” modulations schemes have the following characteristics:

Bandwidth: 500 Hz @ -30dB.

Modulation: Pulse-Shaped OFDM (BPSK, QPSK); similar to Pactor-I11

Average throughput: 200 or 600 Bits/s (Increase to 1200 Bit/s possible)

Crestfactor: 3.00r4.2dB

Delay-Spread: to +8 msec can be coped with

Coding: High performance error correction code, “full-frame interleaved”,
rate/2 or rate 3/4

511 The PR 2>PACTOR Gateway

The PTC-l1pro provides the outstanding featurwe to establish a PACTOR connection on
short wave using Packet-Radio(!) To utilize this feature in a perfect way, the following
requirements have to be fulfilled:

1. The controller must be able to control the frequency of the HF radio independently,
without the need of being supported by a PC for this purpose.

2. The controller must be able to determine by itself in a very reliable way if a HF
channel is already occupied, to prevent mutual interference.

The PTC-llpro fulfills both requirements: A TRX control port and a special DSP
algorithm for channel busy recognition.

To ensure a simple and safe operation of the gateway at link establishment the PTC-l1pro
uses the frequency data as well as other information of the TRX frequency list. The gate
parameter included in the frequency list determines whether a defined channel is enabled
or disabled for PR>PACTOR gateway operation.
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Thisisatypical TRX frequency list:

CHANNEL- LI ST:

Ch Frequency (kHz) Scan Gate Commrent

1: 3583. 650 YES NO dl 1zam channel 1
2: 3585. 650 YES NO DL1ZAM channel 2
3: 3584. 000 YES YES Test QRG DL1ZAM
4: 14079. 000 NO YES DL2FAK CN2SM

5: 14076. 540 NO NO EASFI N s summer QRG
6: 14075. 600 NO YES LA2MW

7: 14080. 000 NO YES 9K2EC speci al

8: 3587. 000 YES YES SMBHUA QRG

9: 3595. 400 NO YES DI9YJ QRG

10 3588. 000 NO YES DKOVAV HB9AK

11 14077. 000 NO YES second ch di2f ak
*** WARNI NG YOUR CALLSI GN W LL APPEAR ON HF/ SHORT WAVE!
*** PLEASE DO NOT USE THE HF- GATE W THOUT HF- LI CENSE!

Display 5.11.1: Typical frequency list

The list can be generated with the Channel command in the trx:-menu, refer to chapter
13.1, page 199.

To access to the PR>PACTOR gateway is only allowed for persons that own a valid
license to operate on HF bands. The callsign of the gateway user is displayed without
additional remarks on short wave! (An extension, e.g. DL2FAK-4, would cause trouble
with most of the PACTOR mailbox systems). Access limits can be defined with the help
of the Xuser command.

511.1 TRX command

The TRX command allows the standardization of the syntax in comparison to the
PACTOR port. After entering TRX List (List needs not o be entered) a TRX frequency list
is displayed, the same as on the PACTOR port.

5.11.2 Gatecommand

The Gat e command is the fundamental command for the usage of the PR>PACTOR
gateway. It provides several options:
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Entered with no argument the PTC-11pro displays the TRX frequncy list.

If the argument is a callsign, eg. G DL2FAK <Return>, the PTC-lIpro attempts to
establish a gateway connect to DL2FAK on shortwave.

For this purpose the system browses through all comment fields with enabled Gate
parameter of the frequency list (starting with channel 1) for the callsign (case insensitive).
The end of a callsign in the comment field can be marked with any non-alphanumerical
special character, e.g. with a space, comma or something else.

The search mechanism compares the number of characters entered as the arguments of
the Gat e command. If e.g. GDL2FA is entered, the length to be checked for is defined to
be 5 characters. The callsign DL2FA will not be found in the TRX list athough DL2FAK
is present in two of the comment fields. The following character behind DL2FA in the
comment field is a K, which represents an alphanumerical character (letter or number), so
that the search algorithm notices that this can’'t be DL2FA. If, e.g. DJ9YJM is contained
in one of the comment fields, the search algorithm will detekt the right channel when
entering GDJ9Y J as well as when entering GDJOY JP.

Back to the example of G DL2FAK — The PTC-Ilpro first of al will find this callsign in
the comment field of channel 4. The appropriate frequency is 14079 kHz. The system
now sends this frequency formatted as remote control command to the transceiver using
the TRX port. It checks every 5 seconds if the indicated frequency is aready occupied
and if free it calls for DL2FAK in PACTOR mode. The maximum calling time is limited
on 1 minute for not to occupy the frequency more than neccessary.

A typica sequence send for the procedure discussed aboveis:
*** ORX — CHANNEL BUSY TEST ON: 14079. 000 kHz

*** LI NK SETUP ON HF / PACTOR. ..

*** CONNECTED TO DL2FAK

Display 5.11.2: PR->PACTOR gateway message while building a connection

The connection can now be operated in the same manner as in PR, provided that the
PACTOR station performs the CHANGEOVER selfcontrolled after having transmitted
the text, but that’'s usual for all mailbox systems as well as for the PTC-1Ipro PACTOR
box (Problems with the CHANGEOVER of the PR>PACTOR will be discussed later
on).

The connect will be terminated if either the gateway user disconnects the PR connection
or the connected PACTOR station disconnects the PACTOR link, e.g. after the Q
command is entered by the gateway user to request the disconnect by the distant station.
In this case the command prompt of the PTC-PR box will be displayed, ready to accept
new commands, e.g. another gateway command.

The PACTOR (;onrnecr:tiion establislwed byia gateway command will be terminated
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automatically if the link isinactive for 10 minutes. |

If the HF port is occupied when entering the Gat e command the PTC indicates this with
displaying the following message:
*** BUSY fm HF- GATE

*** TRY AGAI N LATER. ..

Display 5.11.3: PR->PACTOR gateway message if the HF port is occupied.

If the system notices at checking the HF channel that it is already occupied, the following
message is displayed:
*** (ORX — CHANNEL BUSY TEST ON: 14079. 000 kHz

*** HF CHANNEL ALREADY OCCUPI ED!

Display 5.11.4: PR->PACTOR gateway message if the channel is occupied.

In this case the system automatically resumes browsing through the comment fields,
searching for the given callsign. In the example the PTC-llpro will find the callsign
DL2FAK again in channel 11 and tries again to establish a PACTOR connection if the
channel is not occupied.

If the callsign does not appear anymore in the TRX list, the system stops activity.

Note: If the longpath option shall be used, it is necessary to enter an exclamation mark
inin front of the callsign —same in the comment field!

If as third argument after the callsign the channel number is entered, no search for the
calsign in the comment fields will be done, the PTC-llpro starts building up the
PACTOR connection directly on the entered channel as described in the last chapter.

Entering G!DL6MAA 7 in the TRX freguency list mentioned before results in attempts
of the system building up a longpath PACTOR link to DL6MAA on 14080 kHz. The
entered channel has to be enabled by setting the Gate parameter in the TRX frequency list
for gateway operation.

PR->PACTOR gateway connections are indicated in the internal log of the gateway PTC-
[1pro with the preamble “GL: " or “G2: " depending on the level of the corresponding
PACTOR connection.

511.3 CHANGEOVER problems

As explained in chapter “PACTOR Duplex” the PR needs in contrast to PACTOR no
specia changeover characters, that means for example that no <CTLR-Y > is necessary to
change the direction. If a PR link and a PACTOR link are connected together, a principle
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conflict comes up: It is unreasonable for the PR user to enter blind any change of
direction control character for the PACTOR link taken part of the connection.

As long as the PACTOR station connected to a PR user via the PR>PACTOR gate
executes independently a BREAKIN before text to be send and executes a
CHANGEQOVER after any text was send, the acting together with the PR station works
perfectly. That means that if a PACTOR station is called as a mailbox the PR>PACTOR
gate works without problems.

But if a PACTOR station is called which doesn’t control automatically the changeover,
the PACTOR end user has to take over the whole over control manually! That’s in case
not possible, if the called PACTOR station works without operator and isn’'t configured as
amailbox.

Alternative for this handling we suggest to switch the PTC-Ilpro gateway in PACTOR
Duplex mode (refer to chapter 6.71). But that’s not the cure-al, because it might be
possible that on the other hand some PACTOR mailbox systems can't work with the
PACTOR Duplex mode without problems (refer to chapter 5.12.2, “How to avoid
incompatibility?’)

5.12 PACTOR Duplex and PACTOR data transpar ency

To simplify the PACTOR operation mode, that means to ensure compatibility to many
mailbox and terminal programs made for Packet-Radio (PR) while using PACTOR, the
possibility of working without the usage of special control key sequences (e.g. <Ctrl> +
<Y>) had to be created. Programs written for PR do not know the commands for
changeover used in the half-duplex mode on shortwave, because PR reacts in the half-
duplex mode on the user interface more or less like full-duplex — a changeover does not
exit for PR.

To avoid changeover commands using PACTOR the PTC-llpro offers a
CHANGEQV ER-automatism , the so called PACTOR Duplex.

The PACTOR duplex is activated with the new command PDupl ex (refer to chapter
6.71, page 96). The automatism works with the following relatively simple algorithm:

1. If the PTC-llpro is the information sending station (<°1SS), that means controls the
keys, the PTC-llpro automatically executes a CHANGEOVER, if his transmission
buffer is empty (that means no data to be sent are available).

2. If the PTC-llpro is the information receiving station (< IRS), the PTC-llpro
automatically executes a BREAKIN, if the transmission buffer is not empty, that
means that data for transmission are available and the IRS state exists for at least 12
seconds.

This automatism causes a variety of conclusions during practical operation that have to be
mentioned, especially if the PTC-llpro with activated PACTOR Duplex has to work
together with a conventional PACTOR system.

The general usage of the PACTOR Duplex mode is not recommended at the moment,
because especially old PACTOR mailbox systems have problems with the unnecessarily
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automatically executed changeover of the PDuplex-PTC. The conventional operation
control in the personal Chat-QSO should only be switched to PACTOR Duplex mode, if
the QSO partner is familiar with what happens and will not be confused by the change-
overs of the PACTOR Duplex-PTC appearing accidentally.

The following distinctiveness exists for the PTC-I1pro itself when switched to PACTOR
Duplex:

1. The CHANGEOVER bell is generally deactivated.

2. Open files for the PTC internal mailbox will not be closed by a CHANGEOVER any
more.

3. Mailbox access of users with PACTOR Duplex are executed correctly (the command
interpretor will not be closed as usual by a CHANGEOVER, but generally by a
Carriage Return).

5.12.1 Application for PACTOR Duplex

1. PDuplex can be used excellently to make mailbox programs for PR working with the
WAB8DED hostmode (DPBox, DieBox, GP, WinGT, etc). also usable for PACTOR.
The terminal- and mailbox program does not notice on the WABDED hostmode side
any difference between a PACTOR- or PR-link, if PDuplex is activated. No
transmission control character hasto be send by the PC.

The great advantage of these technique:

The PR program used by a mailbox is compatible to all PACTOR users,
independently if they use PACTOR Duplex or not. ( It also doesn’'t matter if a user
accesses to the mailbox with PACTOR-1 or PACTOR-II).

2. In combination with binary data transparency binary files can now be transmitted
directly - e.g. in the Autobin mode via PACTOR — without the detour using 7PLUS or
other coding mechanisms. If afile shall be transmitted to a friend using the PTC-I1pro
too, both PTC-llpro are switched to PACTOR Duplex. Using a WABDED hostmode
program all features available for PR can be used on the PACTOR channel (usually
channel 4) aswell— certainly also the AUTOBIN transfer!

3. Very convient operation with partners using PACTOR Duplex too. In this case the
QSO can be made in the same way as in PR — regardless of the actual transmission
state of the connected PTCs. CHANGEOVER or BREAKIN aren't necessary
anymore.

We want to point out that the selection of the QSO style is a matter of taste. The usual
operation with manual control of the transmission direction is useful furthermore.

5.12.2 How toavoid incompatibility?

PACTOR Duplex allows to experiment a lot, especially using PC software intended for
Packet-Radio. Unfortunately side effects arise from using the duplex simulation together
with old PACTOR systems.
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In general the PACTOR Duplex should be switched off before using a PACTOR
mailbox - if it is not definitely clarified that the mailbox is able to operate with
PACTOR Duplex users.

Also the interna mailbox of the PTC-llpro reacts incorrect (if the PTC-llpro isn't
switched to PACTOR Duplex), if a CHANGEOVER is executed while entering
commands — e.g. when the user operates PACTOR Duplex but enters the command very
slowly.

It would be desirableif all of the mailbox programs for PACTOR could be modified
in the way that they could also operate with PACTOR Duplex users without
problems.

5.12.3 PACTOR datatransparency

The PACTOR Duplex mechanism and the data transparency structure of the WA8SDED
hostmode make it useful for other applications to fulfil the demand (already mentioned
from many users) for data transparency for PACTOR. As aready mentioned the
transparency in combination with PR programs allows the usage of binary transfer
protocolsviaPACTOR.

Using the WABDED hostmode the PTC-llpro sends and receives data in PACTOR
absolutely binary data transparent.

Data transparency is only achieved if both sides use the PTC-Ilpro with the firmware
version 2.4 and higher.

The data transparency certainly includes all characters being attached to special functions
in the terminal mode. The consequenceis:

Using the hostmode the CHANGEOVER character or the BREAKIN character does not
cause any change of direction at the PACTOR connection anymore. (Keyboard macros,
e.g. in GP, which generate these special characters are ineffective!). In the hostmode for
changeovers the commands % or % have to be used.

5.13 Audio Functions

For special processing and filtering of Audio signals (Audio from the Transceiver) the
PTC-llpro presents its own submenu - the so called Audio-Denoiser menu, aud:-menu.
The PTC-llpro is thus aso suitable for SSB operation (automatic notch filter) and for CW
listening (Automatic peak-filter, CW-filter) and has very useful options. The Audio is
presented to the PTC as usua via PIN 4 of the 8 PIN HF radio connector, so that no
changes compared with normal RTTY/PACTOR operation are required. The processed or
filtered signal is presented at PIN 1 of the HF radio connector, and at PIN 11 of the 13 pin
DIN-connector (TRX-REMOTE-CONTROL).

The very high computing capacity of the PTC-1Ipro is shown to be very advantageous for
the Audio processing algorithm. In comparison to the usual simpler and cheaper Audio
Denoiser units, several times as much computing power can be used to optimize the
result.
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All functions of the aud:-menu that process the AF input signal use a 4-stage signal level
matching (22 dB adapting range) for the 16-Bit A/D converter in order to keep the
guantization effect low and to provide a large effective dynamic range. The PTC-l1pro
therefore adjusts itself in stages automatically to the average signal level delivered from
the transceiver. A complete description of the AUdi 0 commands set is given in section
Audio (refer to chapter 7, page 119)

5.14 The hostmode

The PTC-llpro supports the WASDED hostmode and an SCS specific extension, the
CRC hostmode. For detailed information about the hostmode and the hostmode
commands refer to chapter 5.14, page 58. Pay attention to the explanations concerning the
TNC command (refer to chapter 6.96, page 109).

Here you find some important details for the hostmode and PACTOR cooperation.

To make PACTOR accessable from the hostmode, one of the hostmode channels can be
reserved for PACTOR operation. On this reserved channel a connect or disconnect
command of the hostmode program is effective on the short wave port of the PTC-11pro
and establishes a PACTOR connection or terminates it. If the PACTOR listen mode is
activated, incoming text will also be displayed in this channel and not in the monitor-
screen of the hostmode program.

With the PTChn command the hostmode channel for PACTOR can be set. Default setting

is channel 4. If more than one channel is enabled in the hostmode program, it is usual to
take the last channel.

If your hostmode program has 8 channels enabled, the command
cmd: PTChn 8 <Return>
reserves channel 8 for PACTOR.

As the example shows it is only possible in the terminal mode, e.g. in PlusT erm, to enter
the PTChn command.

As mentioned in the chapters about PACTOR Duplex and the PR>PACTOR gateway
the hostmode programs naturally have problems with the usual special characters for the
changeover in PACTOR (CHANGEOVER and BREAKIN). Because of this there are
special hostmode command which allow the changeover for PACTOR in the hostmode:
%0 causes a CHANGEOVER and %9 causes a BREAKIN.

Another comfortable way to initiate a CHANGEOVER in the hostmode is to use the
command HCr (refer to chapter 6.44, page 83). If HCr is 1 the PTC-lIpro executes a
CHANGEOVER for each line feed at ablank line. That’s convient for direct QSOs.

The PACTOR listen mode can be switched on and off with the hostmode command %4..

The JHOST command is not allowed in the initialization file of the hostmode program!
Only the commands mentioned for hostmode (refer to chapter 10) should be used in the
initialization and de-initialization files!
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If you want to use the PTC-11pro after power-on directly with a hostmode program, you
should set the baudrate with the SERBaud (refer to chapter 6.87, page 101) command
to afixed value.
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Chapter 6

6 Commands
6.1 ACheck (AMTOR Check)
Default setting: 30

Parameter: X 0... 100, SNR for AMTOR Packets.

This command allows a much sharper error checking than is possible with previous
AMTOR systems. By using the analogue information from the A/D converter, it is
possible to estimate the Signal/Noise ratio of the AMTOR blocks or the AMTOR CS
signals. (noise in this sense meaning all unwanted signals). As soon as the SNR remains
under pre-set, the PTC assesses this packet as containing. This system has the advantage
that the amount of undetected errors with signals that contain heavy interference or noise
isdrastically reduced.

The value range of the ACheck command extends between O and 100. The value O
means the additional check is switched off. The value 100 gives the maximum restricted
reception. The standard value (30) allows a link, even with very weak signals, with,
however, markedly reduced printing errors. Higher values (40-60) are recommended for
APLINK, where data is sent over multiple AMTOR links, until the target box is reached,
and thus a minimum error rate is to be aimed at. Higher values can however cause a
problem when the resync rate climbs considerably. This leads to higher values of
transmitted errors, as every AMTOR resync also contains a built-in random component
(violation of the ARQ principle).

6.2 ADdIf
Default setting: 1

Parameter: 0 Auto LF inhibited.
1 AutoLFinBaudot RTTY and AMTOR.
2 AutoLFinBaudot RTTY, AMTOR and PACTOR.

Inserts an automatic <LF > on the transmission side. Some Baudot, RTTY, and AMTOR
stations require this to prevent the receiver overwriting lines, which occurs when only a
<CR> is transmitted by the PTC. (In PACTOR <CR> normally also contains the
NEWLINE function).

6.3 Amtor

This command activates the AMIOR command prompt. Some commands are auto-
matically adjusted for the new mode. For example, Connect startsan AMTOR ARQ call.
The AMTOR SELCALL can be adjusted with the Mycal I command. The TR command
becomes valid, etc.
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To differentiate easier, the following system message is given:
AMIOR/ PTC- 11 V.3.1 (CQ SCS- GrbH 94-01

**_A-*% (DFC): >

The system gives the following command prompt:
** .- MODE- -** (SELCALL): >

MODE is the actual operational mode: A for AMTOR, M for AMTOR monitor mode, R
for RTTY, C for the CW terminal and P for PSK31. SELCALL isthe present SELCALL
of the PTC, e.g. **-M-** (DMAA):>.

It is naturaly still possible to receive PACTOR connects, to read PACTOR QSO's,
AMTOR FEC and NAVTEX transmissions.

With the SCS-PTC-llpro it is possible to use upper and lower case letters in AMTOR!
The PTC uses the PLX-APLINK convention to transfer data. It is thus completely
APLINK compatible, and can read messages from, and send messages to the APLINK
system using both capitals and lower case.

During the reception of AMTOR transmissions (FEC or ARQ), it is possible that a figure
shift, or letter shift character, islost due to QRM etc. In these cases, using <Ctrl> + <B>
(<Citrl-B>) switchesto letters, and normally resolves the otherwise unreadabl e text.

Inan AMTOR QSO, instead of using the usual +? change over sequence, it is possible to
use the normal PACTOR CHANGEOVER character. The PTC changes the PACTOR
CHANGEOVER character automatically into the +? sequence.

A break in is made using the normal BREAK IN character (Bkchr ).

6.4 APower

Default setting: 0

Parameter: X 0... 200, minima PSK amplitude.

This command allows the automatic transmitter power adjustment of the PTC-11pro to be
switched on and off. If the channel conditions fluctuate rapidly, it is recommended to
switch off the Auto Power Option.

APower operates only duringa PACTOR-II link. I

If APower isset 0, no automatic power reduction happens. The audio output amplitudeis
always equal to the value being set with the command PSKAnpl .

If the argument is greater than zero, the auto power will be activated, but the lowest
automaticly established value will never be below the value defined by the argument of
the APower command. The AP value is equivalent to the minimal PSK amplitude. (But it
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is furthermore valid, that the PTC-11pro reduces the power only to 1/64 of the maximum
amplitude given by PSKAnpl , although the AP value would alow further reducement.)

If AP is set to 200, the PTC-I1pro will never set the PSK output level below 200 mV. That
means that with a PSKA value of 140 (setting of the maximum PSK amplitude value,
refer to the PSKAnpl command, chapter 6.74, page 97) and an AP of 200 the power
never will be reduced.

If the PSKA value is 140 and the AP is 70, e.g. the amplitude of the PSKA output signal of
the PTC-Ilpro will at a maximum be reduced by the factor 2 (maximum power reduction
by the factor 4).

The setting of the minimum amplitude allows a limitation of the auto power adjustment
range. Thisis sometimes obvious and necessary: Some transceiver only operate proper in
a limited power range. This can also increase the average throughput in rapidly
fluctuating channels.

In most of all cases the auto power can be switched on with APower 1.

6.5 AQrg
Default setting: 1

Parameter: 0 Automatic carrier frequency compensation switched off.
1 Automatic carrier frequency compensation for PTC-11pro switched on.

The PTC-llpro uses two totally separate compensation methods for frequency error
during DPSK operation. The phase error on receive caused by frequency offset is aways
relatively quickly compensated, switching off this function, which is essential for PSK
operation, is not possible. AQr g 1 activates the second, additional compensation method:
The PTC-Ilpro pulls the two carrier frequencies of the modems (DSP) slowly towards the
set value. This, in contrast to the pure error phase compensation, also influences the
focussing indicator (The QRG-Display LED, which slides slowly back to the center
position). To prevent completely drifting away from the chosen frequency, the PTC-1lpro
uses Master/Slave tracking. This means that the Slave station (Called by the master
station) only adjusts its receive frequency, but the Master station (initiating the contact)
adjusts synchronously both the RX and TX frequencies (relative to the measured offset of
the RX frequency to the set value). Depending on the cycle length and actual signal ratio,
as well as on the size of the QRG error variegates the frequency adjustment speed. On
average it tends to be around 15 Hz per minute.

6.6 ARX
Default setting: 1

Parameter: 0 AMTOR phasing disabled.
1 AMTOR phasing enabled.

With ARX 0 it is not possible to obtain an AMTOR connect in the standby mode. Also
the reception of AMTOR FEC and NAVTEX is disabled.

63



6 Commands

With ARX 1, the SCS-PTC reacts on an AMTOR connect attempt in the standby mode.
Reception of AMTOR FEC and NAVTEX is enabled, provided that the BC parameter is
setto 1.

The next table explains the interrelationship between ARX and BC:

ARX|BC |Function
0 X |AMTOR Connects, AMTOR-FEC + NAVTEX reception disabled.
1 0 |AMTOR Connects enabled, AMTOR-FEC + NAVTX reception disabled.
1 1 |AMTOR Connects, AMTOR-FEC + NAVTEX reception enabled.

Table 6.1: AMTOR and NAVTEX reception

6.7 AUdio

The audio-denoiser-menu (aud:-menu) is available from the main menu of the PTC-
[lpro, and is activated with the AUdi o command. The command prompt takes the form
aud:.

The following commands are available in the audio menu:

Bandwi th, Center, CWilter, DD, Delay, Help, Invert, Level,
Not ch, Peak, Quit, Through, TOne.

The usual commands of the PTC-Ilpro are no longer available for use. Y ou can leave the
aud:-menu with the Qui t or DD command.

For a detailed description of the audio commands refer to chapter 7, page 119.

6.8 BAKup

This command is to be used to back-up the entire PTC mailbox. After entering the BAK
command, the PTC requests a disk file to be opened, and waits for the input of a <CR>,
which starts the actual back-up procedure. After the back-up is finished, the PTC gives a
BELL character, to signify that the disk file may be closed.

For Specialists: The Back-up file-format:
; <CR>=carriage return;

<CR> : <BN>=nunber of 32k- RAM bl ocks;
###PTCBAK<BN><CR> ; bl ocks (decimal)

<SN><CR> ; nunber of BBS bl ocks
>0000<CR> ; increnenting bl ock nunber
<S<CR> ; S starts every 256 Byte sector
0000<CR> ; if the first word =0, this sector is
enpty

>0001<CR> ;. bl ock nunber

S<CrR> ; S starts every 256 Byte sector
0000<CR> ; enpty sector

>0002<CR> : bl ock nunber

S<CR> ; S starts every 256 Byte sector

1F1BABC35D56DABC3912D. . <CR> ; Cccupi ed sector: 8 lines with 64 nibbles
; follow After every line a <CR>
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>SXXXX<CR> ; increnmenting bl ock nunber

S<CR>

FFFF<CR> ; Last sector starts with FFFF and is
enpty

AB3C<CR> : 16 bit checksumon all nibbles

Before each block the relevant block number is given. (Incrementing, starting with 0.)
The sign > is placed at the beginning of the block number.

The block number count enables external software for example, to perhaps recognize any
block loss that may occur during data transfer, and in such an event, to undertake damage
limitation measures. Such measures may, for example, replace the missing block by an
empty block.

<CR> or <LF> can generally be completely ignored, so that there should occur no
problem due to incompatible terminal programs. The read algorithm by the PTC RELCad
synchronizes only with the help of the S start character.

6.9 BAUdot
Default setting: 45

Parameter: X 20 to 300 Baud.

Switches to RTTY with the given baud rate. E.g. BAU 100 switches to RTTY with 100
baud. The baud rate is continuously variable between 20 and 300 baud.

The baud rate can be exactly set, without quantization problems, because an interpolation
algorithm is used. The computer also automatically calculates the best low pass filter for
the baseband filtering according to the baud rate. This gives excellent receiving
characteristics, that hardly vary from the theoretical ideal value.

After BAU, the PTC answers with:
>>> BAUDOT- - RTTY RECEPTI ON ACTI VE -- SPEED: 45 BD <<<

and isready to receive RTTY transmissions.

Changing to transmit is done with the CHANGEOVER character (set with the CHOchr
command, refer to chapter 6.19, page 69). Changing to receive again is done with the
QRT character (set with the QRTChr command, refer to chapter 6.79, page 99).

Directly after activating RTTY with BAU, the PTC is in Converse mode i.e. al entered
characters are send to the transmission buffer. This has the advantage that text can be
typed ahead. During the other station's transmission, it is possible to type in the station
description or other message, for example a welcome. After switching to the transmit
mode the text will be sent immediately. To enter a command to the PTC, an ESC
character (defined with the ESCchr , refer to chapter 6.39, page 80) must be given first.
In RTTY mode, the AMTOR-prompt isin the form of: **--R--** (DFCJ):>

After approximately 4 minutes of idle transmissions, an automatic QRT is carried out!.
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6.10 BC
Default setting: 1
Parameter: 0 FEC reception disabled.

1 FEC reception enabled.

AMTOR FEC and NAVTEX reception is disabled or enabled. If BC =1 the PTC will
receive AMTOR FEC transmissionsin the STBY mode.

With the ARX command the reception of AMTOR-FEC and NAVTEX can be disabled
independent from the setting of BC refer to Table 6.1 on page 64)

6.11 BEII Remote
Default setting: 1
Parameter: 0 SYSOP calling disabled.

1 SYSOP caling enabled.

Use of this command causes an intermittent beep (approx. 10 secs) at the remote station.
It serves as a SY SOP call. The SY SOP can interrupt the beep by pressing any key on the
keyboard (e.g. <Return> or <Esc> The SY SOP can either enable the BElI | command (1),
or disableit (0) on his system.

BEI | aso has an effect on the Sysop bell of the Packet-Radio side!

6.12 BKchr
Default setting: 25 (Ctrl-Y)

Parameter: X 1... 127, ASCII code of the character (decimal).
Defines the BREAKIN character used for PACTOR and AMTOR.

The BREAKIN character is a special command for a forced direction change from RX to
TX (=BREAKIN). Because this command is used very often, the PTC accepts the
BREAKIN character only directly in the converse mode, that means that the command
can not be used after the cmd:-prompt.

The BREAKIN character may be changed to any other convenient character with this
command at any time.

<Ctrl-B> as BREAKIN character is defined with the command: BK 2.

The following characters are not permitted: 8 (Backspace), 13 (CR), 32 (Space), 30
(IDLE), 17 (XON), 19 (XOFF), and other already specified special characters.
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6.13 BMsg
Default setting: 1

Parameter: 0 RTTY/PSK31-RX/TX switching messages off.
1 RTTY/PSK31-RX/TX switching messages on.

Switches RTTY/PSK31-RX/TX switching messages on or off. To switch off the
relatively long switching messages is helpful for RTTY - and PSK 31 contests to prevent a
rapid scrolling away of useful text.

6.14 BOOT

Use BOOT to load the PACTOR firmware via the seria interface into the RAM. Thisis
mainly used for testing during software development. BOOT only works in connection
with aspecia load program and can not be used with anormal terminal program.

6.15 Box

Default setting: 0

Parameter: 0 Mailbox control with // sequence.
1 Mailbox in direct mode.
2 Asin 0 but only persona messages.
3 Asin1but only personal messages.

The command Box 1 brings the PTC mailbox into the direct access mode. Remote
commands can be given without using the //-sequence, and the remote command is ended
with a<Return>. The PTC indicates that it isin the direct mode by giving out next? asa
prompt to the remote station, showing it is ready for the next command.

The next? command prompt is changed to an identification output at every fourth
occurrence. The identification prompt looks like: hiscall de mycall> and is to comply
with the regulations of virtually all amateur licenses concerning identification of stations.
This increases the Overhead of the box only very dlightly, as the callsigns are given in
small letters, and thus lend themselves to efficient Huffman coding.

If the remote-user wants enter a command with using the //, the two slashes are ignored
and the command will be executed.

Direct box access has priority compared with the REMbt e parameter of the PTC. (The
direct access is always possible, even when REMot e = 0). Indirect mailbox access means
that commands can only be given using the // sequence, (e.g. //hel p, and ending with a
CHANGEQOVER). The indirect box access can be disabled with the REMot e command.

Direct box access is automatically disabled when the PTC works as master. (if the PTC
has initiated QSO). If however, the Box command is used to change the box access
parameters during the connect, this new setting will be valid immediately, independent of
whether the PTC isthe Master or Slave.
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At Box 2 and Box 3 settings only messages to the own callsign (MY CALL) will be
accepted.

6.16 BRightn
Default setting: 6

Parameter: X 1.7, brightness value.

This serves to set the brightness of the LED display between 6% and 100%. The
parameter 1 is equivalent to 6% of the maximum brightness. Parameter 7 represents
100%. The LED dot-matrix display requires considerable current at higher brightness
levels, and increases the power requirements of the PTC-llpro considerably it is
recommended therefore, that the brightness during STBY periods (particularly for
mailboxes that operate round the clock) should be reduced to 6%.

6. 17 C H eCk Remote

(from the remote side entering Cis enough, see also Connect , chapter 6.22, page 70)
Default setting: 10

Parameter: X 1... 100, number of mailsto be listed.
P List private mail only.

CHeck without argument lists the newest 10 public mails of the mailbox. With a
numerical argument between 1 and 100 it is possible to define the quantity of mails to be
listed. The output format is described in chapter 6.36, page 79 (DI R).

CHeck followed by the argument P lists the private mails. A numerical argument may
follow the define the quantity of mails to be listed. Also refer to chapter 6.22.5 on page
72.

CHeck P 30 lists the newest 30 private mails

6.18 CHOBdl
Default setting: 1
Parameter: 0 CHANGEOVER bell off.

1 CHANGEOVER bell on.

As adefault, a CHANGEOVER (change of data transmission direction) is indicated by a
beep of the internal beeper. In addition, the PTC sends for each CHANGEOVER a BEL
character (ASCII 7) to the terminal and let it beep. CHOB 0 disables both the sending of
the BEL character to the terminal and the beep of the internal buzzer.
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6.19 CHOchr
Default setting: 25 (Ctrl-Y)

Parameter: X 1...127, decima ASCII code of acharacter.
Definesthe CHANGEOVER character.

CHOchr defines the CHANGEOVER character which is a special command for the
change from TX to RX. Because this command is used very often, the PTC accepts this
character only in the converse mode, and not after the cmd:-prompt. The
CHANGEQOVER character is not part of the transmitted data and will not be transmitted.

A CHANGEOVER initiated by the TX operator is not executed until all text in the
transmit buffer is transmitted.

In AMTOR, the CHANGEOVER character has a further function. In an AMTOR QSO,
(AMTOR-ARQ / Maode A), the CHANGEOVER character can be used instead of the +?
sequence. Whilst in AMTOR standby, the CHANGEOVER character can be used to
initiate an FEC (Mode B) transmission. Whilst in AMTOR monitor mode (Mode L) it
causes a hew synchronization.

InRTTY (command BAUdot ) the CHANGEOVER character switches to transmit.
The CHANGEOVER character can be changed at any time using the CHOchr command.

Using <Ctrl-Z> (entering <Ctr|> <Z>) as a CHANGEOVER characters is defined with
the command CHO 26.

Illegal values are 13 (CR), 32 (Space), 30 (IDLE), 17 (XON), 19 (XOFF), and other
previously defined special characters.

6- 20 C L r Remote

Deletes the transmit buffer. Everything that is contained in the transmit buffer, which has
not yet been transmitted, is deleted.

6.21 CMsg
Default setting: 1

Parameter: 0 Connect text off.
1 Connect text on.

This command turns the connect text on or off. There is only one common connect text
for AMTOR and PACTOR. Therefore CMsg 1 enables the connect text in PACTOR as
well asin AMTOR.
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6.22 Connect
Default setting: previous address

Parameter: ADDR  Callsign of the station to be connected with.
IADDR Startsalong path call.
%ADDR Startsacall using the “robust-connect” feature

Used to build up a connection. The Connect command may be followed by the
argument being the callsign of a distant station. The callsign length can vary between 2
and 8 characters. Too short arguments are ignored. If the callsign is too long it will be
truncated at the end. If no argument is given the old or the default callsign will be called.
Connect can be repeated with different callsigns until a connection is established. In the
connected condition, the Connect command can be used to display the callsign of the
distant station.

If no response is received after the number of retries set by the MAXEr r command, the
PTC terminates the connect attempt automatically with displaying an error message. A
call can be stopped manually using the Di sconnect command.

6.22.1 Longpath-connect

With an exclamation mark (!) or a semicolon (;) is set directly before the callsign
(example: C! DLOWAA) it is possible to call using sync packets with long path options.
The cycle time increases to 1.4 seconds and the control delay becomes long enough for
ARQ contacts to over 40,000 km (TRX-Delay 25 ms). PTC1 systems (Z80-PTC) with a
firmware version number <1.3 are not able to detect syncpackets with long path options
and don’t react on long path calls. During connections using the long path option the
throughput decreases to approximately 90% of the usual throughput.

If the long path option was used for last PACTOR connection or the last MASTER
connect attempts (exclamation mark before the callsign), all of the following Connect
commands without an argument will start a call using the long path option.

6.22.2 Robust-connect

The PACTOR-II robust connect procedure Robust Connect alows reliable link
establishment even under extremely poor and difficult signal conditions. Up to firmware
version 3.1, the Robust Connect has only been available as a part of the Professional
PTC-llpro firmware. With version 3.1 Robust Connect will also be available as a part of
the "normal” firmware, but restricted to outgoing calls/connects, i.e. only systems
equipped with the Professional Firmware (also known as Marine Firmware) are able to
accept Robust Connect frames:

Two PTC-lI's both running the "normal™ Firmware cannot mutually connect using the
Robust Connect since only the Professional Firmware is capable of receiving and
accepting Robust Connect frames. As opposed to the Professional Firmware, the
"normal" firmware will not recog_;nize incomi ng Robust Connect frames. On the other
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hand it can generate outgoing Robust Connect frames and thus initiate a link using the
Robust Connect procedure if the remote system runs the Professional Firmware.

A Robust Connect can be started by prefixing the call sign (argument of a connect
command) of the distant system with a"%" sign, e.g.:

cmd: C%DL1ZAM <Enter>

Thisis also valid for WABDED hostmode. In terminal mode the PTC-11(€) will respond
asfollowing:

*** NOW CALLI NG DL1ZAM ( ROBUST CONNECT)

In case of a connect command without argument, the PTC-Ilpro automatically inserts the
call sign used by the remote system during the latest connection. If the link was initiated
by the PTC-llpro itself and the Robust Connect procedure was utilized, the PTC-Ilpro
will not only insert the call sign but also automatically add the %-sign and thus re-invoke
the Robust Connect procedure.

The Robust Connect uses "normal” PACTOR timing. Longpath option and Robust
Connect cannot be combined! The call sign of the remote station may only be prefixed
by II%II OR II!II-

6.22.3 AMTOR

With an active AMTOR prompt the Connect command starts a connect attempt, trying
to establish an ARQ link (mode-A). Certainly the AMTOR selcall of the distant station
has to be entered instead of the callsign. For example: C DFCJ. The station with the
selcal DFCJ will be called in AMTOR ARQ. If the call is repeated, then the selcall can
be omitted.

6.22.4 Direct frequency entry

With starting a PACTOR connect, optional afrequency value (separated by a comma) can
be entered after the target callsign. Thisis valid for the connect command in the terminal
mode (e.g. PlusTerm) as well asin the host mode.

cmd: Cdllzam,3582.60 <Return>

In this example first of all the PTC will send the frequency information to the TRX, the
TRX sets the VFO to 3582.600 kHz and starts calling (on this frequency). To use this
function the transceiver must be capable to be remote-controlled using the TRX remote
control option of the PTC-IIpro, utilizing the socket for remote control of the PTC-l1pro.
The remote control parameter have to be set correctly using the TYpe command of the
trx:-menu.

This notation is very handy for simple callsign lists with the corresponding frequency
information. The list entries directly can be entered as Connect arguments. Also the
manual input of the frequencies should be convient enough.
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6.225 FlexNet-Style PACTOR->PACKET-Gateway

In PACTOR-connected condition and with BOX set to 1 (next?—prompt) the PTC-Ilpro
accepts the Connect command from the distant station with a callsign as argument. The
command interpreter automatically recognizes if the argument is a callsign or not. If no
argument or a character as an argument is given, the PTC executes the Check command.

If acallsign is deteced, the system attempts to build up a gateway connection on Packet-
Radio using the =Flexnet style. That means that the PTC automatically inserts the
Digipeater call (set with the Gat e command by the sysop) at the first place of the via
path. The remote-user entersin PACTOR:

next?: CDBOGV <Return>

The PTC attempts the connection to DBOGV via DBOKT on the PR side, provided that
the sysop has defined the Digipeater call DBOKT to be the first target in the queue of
digipeaters.

The Gat e command at the sysop side allows the entry of atarget call or atarget path for
each PR port separately. As usual for Packet multiport commands the sysop can precede
the argument of the Gat e command optional with 1: or 2: (If no port information is
given, the PTC assumes port 1).

Using cmd: Gat e 2: DBOZDF <Return>

sets the first Target-Digi for gateway connects for port 2 to DBOZBF. These setting is
then completely independent from the settings for port 1. The target Digi-call for port 2
does not override the Target-Digi for port 1. The PTC stores the Target-Digi information
for both ports separately.

Note: The Target-Digi path may consist of more than one callsigns, e.g.:
cmd: Gat e 22DB0ZDF DBOKT <Return>

If the user input on PACTOR sideis:
next?: C2:DL6MAA <Return>

The PTC executes at the Packet port 2 the following command:
C 2: DL6MAA vi a DBOZDF DBOKT

The gateway messages are adapted to the FlexNet messages for the advantage that
various WABDED host mode termina programs can be used in PACTOR for very
comfortable PR (Gateway) access and always display the correct actual call of the
aready connected station at the end of the link.

The message for gateway connectis.  *** connected to
The message for gateway disconnectis: *** reconnected to

Alternatively the Gat e command could be used from the remote side (refer to chapter
6.43, page 82).
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6.23 CONType
Default setting: 3

Parameter: O  Accepts no connects
1 Acceptsonly normal connects
2 Accepts only robust connects
3 Acceptsal connects

CONTy pe defines which connect types the PTC-Ilpro accepts while in standby mode and
with this leadss to a connection to be established.

624  CSDeay remoe

Default setting: 5

Parameter: X 1...16,delay in X ¢ 5 msec.

Selection of time delay between the end of the RX packet, and start of the first CS data
bit. The time equals the value X multiplied by 5 milliseconds. The parameter influences
the response time (controls) of the RX at RX start. With alarge value for CSDel ay, even
transceivers that have slow transmit-receive switching can be used for PACTOR. The
maximum distance that can be covered is reduced due to the time delay caused by the
final speed of radio waves. DX isonly possible with fast transmit-receive switching.

6.25 CTEXxt
Default setting: PTC-I1pro DSP/QUICC System Maildrop QRV...

Parameter: String of 249 characters, maximum.

There is only one connect text for PACTOR and AMTOR. The Connect text is
transmitted when CMVs g is set to 1 and the PTC receives a connect. In this case the PTC
immediately switchesinto TX mode.

As the CTEXT input happens using the command interpreter, one convention for the
<CR>- character has to be followed: A <CR> isrepresented in the CTEXT string by a'#.

This is DL6MAA i n M ndel heim
The termnal is at the nonent not activel!

73 de Peter.

The following text has to be entered:

cmd: CTE This is DL6MAA in Mindeheim# termina is at the moment not
activel#473 de Peter <Return>

The command interpreter buffer is 256 characters long. Command with argument should
not contain more than this number of characters, otherwise the Connect text will be
truncated.
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6.26 CTrlchr
Default setting: 22 (Ctrl V)

Parameter: X 1... 127, decimal ASCII code of a character.
Defines the Ctrl character.

If the Ctrl character is immediately followed by az (or A-Z), the PTC will transmit a
control code (ASCIl 1-26) via HF channel. With this simple convention, control
characters that are used by your own terminal can also be sent to the other station.

If Ctrl-W should be transmitted to the other station, the following keys have to be
entered:<Ctrl> + <V> or <Ctrl-V><W>

It is recommended to put all definable control charactersin the control block.
XON and XOFF (Ctrl-Q / Ctrl-S) can not be transmitted!

6.27 CWwid
Default setting: 1 0

CW identification disabled.

CW identification enabled only for PACTOR ARQ.

CW identification enabled for PACTOR ARQ and Unproto.

CW identification enabled for PACTOR ARQ, Unproto, AMTOR ARQ.
CW identification enabled only for PACTOR ARQ (refer to text).

CW identification enabled for PACTOR ARQ, Unproto, AMTOR ARQ.

Parameter 1:

apbrhwWNEFLO

Parameter 2. 0 Normal CW identification using with keying the PTT.

1 CW identification before each PACTOR- or AMTOR-ARQ connect.
2 Audio-Only CW identification (refer to text).
3

Combination of 1 and 2.

Automatic CW identification is given after atransmission of approximately 7 minutes and
after QRT. The CW identification is keyed with the PTT line. The FSK output remains at
the Mark frequency during the CW Transmission. The AFSK signal amplitude is aso
keyed. The frequency for AFSK is defined by the Cent er command in the Audio menu
(refer to chapter 7, page 119). The speed is set with the CWSpeed command.

With CW d 1-3, the CW identification is only given at QRT if it is self initiated. With
CW d 4 and 5, it does not matter which station initiated the QRT procedure.

The CW identification requires a quick keying of the transmitter and usually usesthe PTT
line for this purpose. This method produces a more or less noisy clicking of the
transmitters relays, especially the older ones. A bad experience could be that the CW
character could be multilated to illegibility if relatively high RX/TX switching times are
inuse.

In this case the second parameter could be switched to Audio-Only CW identification.
That means that the PTT will be active during the whole CW identification process and
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only the audio signa is switched on/off in the rhythm of the CW signal. The CW
identifications uses the Mark tone.

Switch CW identification to Audio-Only:
cmd: CW 1 2 <Return>
For CW identification, one's own callsign (MYCALL) is always used.

6.28 CWM oni
Default setting: 1

Parameter: 0 CW monitor tone disabled.
1 CW monitor tone enabled (TX).
2 CW monitor tone enabled (RX /TX).

Defindes the operation of the CW monitor:

With CWvbni 1, the PTC produces a side tone using the internal buzzer representing the
transmitted CW characters entered at the CW terminal.

CWvbni 2 also produces a tone from the received demodulated CW characters from the
CW terminal.

6.29  CWSpeed
Default setting: 160

Parameter: X  40... 1200, CW speed in LpM.

The CWBpeed command enables the CW speed to be set continuously between 40 and
1200 LpM (L etters per minute).

The CW speed applies to the CW ID as well asto the CW terminal.

6.30 CWTerm
Default setting: no

Parameter: X 40... 400, Start receiving speed in LpM.

The CWI'er m command activates the CW terminal of the PTC-lIpro. The actual speed
depends on the CWSpeed parameter. The keying takes place using the PTT line, as with
the CW D. The FSK line remains constant on the Mark frequency. The AFSK signal
amplitude is also keyed. The frequency for AFSK is defined by the Cent er command in
the AUdi 0 menu (refer to chapter 7.2, page 119).

After activating the CW terminal, characters from the keyboard, that can be translated
into Morse, are transmitted as Morse code by the PTC.
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If an argument is entered, the decoder starts in the fix-speed-mode, that means that
automatic speed adaption is disabled. Thisis recommended for recording commercial CW
transmissions (weather report etc)., whose speeds are known.

When nothing is input at the keyboard, (and the transmit buffer is empty), then the CW
terminal isin receive mode. The actual receiving speed can be determined with the SHow
command.

When a command ahell be sent to the PTC, (e.g. DD) then the ESC character (refer to
chapter 6.39, page 80) has to be sent first, as the PTC operates in Converse mode when
the CW terminal is active.

When the CW termina is in use, the AMTOR prompt is displayed, though the A is
replaced by a C. As mode status (Status Level = 1) isshown RTTY, as the function of the
terminal in most respects resemblesthe RTTY module.

The demodulator uses the talked about technique of the Auto-Correlation filter in the
Audio-Menu (refer t chapter 7, page 119). This enables even weak signals to be reliably
detected without tuning problems. (An idea filter for a CW signal with a speed of 60
BPM exhibits a 0/0 bandwidth of only 20Hz, which with conventional methods requires
extremely exact and stable tuning for good results).

The Auto-Correlation method is also the basis of the AGC used in the CW demodulator,
with a dynamic range of approximately 40 dB. The AGC alows a constantly good
receive performance, independent of audio input signal level.

A CW signal must be tuned in that way that the tuning indicator on the PTC shows the
right most LED lit when a CW signal tone is present. If only noise is present within the
PTC receiving channel, only the left LED's of the tuning indicator flicker. With a
correctly adjusted CW signal, the traffic LED lights when the CW signal is there, and the
idle LED when it is not.

The Audio frequency of the CW terminal is defined by use of the Cent er command
of the aud:-menu, independently of the actual Mark frequency (refer to chapter 7.2,
page 119).

The CW terminal offers the use of a number of so-called hot-keys:

BREAKIN-Character (Ctrl-Y): When pressed twice, the BREAKIN character leads to
switching between direct transmission of the keyboard input (Immediate transmission
mode), and a delayed switch over (Delayed transmission mode).

This delayed switching allows text to be "typed ahead" whilst reading the other QSO
partners transmission. The text in the buffer can then be transmitted by pressing the
BREAKIN-character (<Ctrl-Y>) once. The transmission is then only blocked again
when no characters are transmitted for 6 seconds. This has the advantage that user may
continue writing after the buffered text is sent, without having to press any other key.
The renewed blocking of the transmitted is shown by the PTC-11pro with the message
'>>>" written to the Delayed Echo-window.

After switching to the CW-Terminal, oneis always in the direct transmission mode.
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Ctrl-U and Ctrl-D: Increases (Up) or decreases (Down) the decoder speed by 1/16 the
actual value. Thisis mainly for use when the automatic RX speed adjustment is turned
off.

Ctrl-F: Switches between automatic and manual RX speed adjustment (fixed speed
mode). On switching between the two possibilities, the present speed is taken without
change, so that in practice, one can leave the automatic adjustment running for awhile
to set the correct speed, then press <Ctrl-F> to keep this setting. The operation with a
fixed speed has definite advantages with weak signals, or signals with heavy fading.
The decoder withstands speed errors of 40 percent without problem, so that even with
afixed speed setting, virtually no reading errors are found.

After switching to the CW-Terminal, on is always switched to the automatic speed
adjustment mode.

The PTC's automatic CW decoder can operate with speeds between 30 and
approximately 300 letters per minute, and scans this range within 10 seconds.

It decodes adll letters from az
al numbersfrom 0-9
speciad characters , . : ? [/ - = SK# EB> AR* KN( VE+ KA!

German Umlauts 4 6,0 orch
All ambiguous signals are ignored.

Naturally, an automatic decoder can only decode relatively well sent Morse code signals.
One hears unfortunately much badly sent Morse on the bands (not only amateur signals!!)
where commonly the Mark/Space ratio is incorrect. One must then bear in mind that not
all CW QSO'swill be correctly decoded.

The CW terminal can be closed with the D command, or DD may also be used.

6.31 CWWeight
Default setting: 50

Parameter: X 5... 95, weight of CW charactersin %.

This command sets the weighting of the CW character, that is dot dash relationship,
together with dot space ratio (between character elements). Standard CW shows a ratio
between dots and spaces of 1. The dot dash relationship is 3 to 1. With lighter CW
characters, the ratio between dot and dash length is larger than 3, and the space to dot
relationship greater than 1.

With a CWhei ght value of 50 (%), the PTC operates with normal ratios. With values
greater than 50, the weight of the characters increase, and with smaller values, they
decrease (percentage-wise). A weight of 25 means that the dot length would be only half
that of the normal setting, the space length being respectively longer, this leading to a
gpace to dot ratio of 3to 1. The speed naturally stays the same, as the complete character
length is not influenced by CWAéi ght .

The value of CWAei ght influences the CW identification as well asthe CW terminal.
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6.32 CYcle

Default setting: 2

Parameter: 0  Always switching to short cycles.
1 Alwaysswitching to long cycles.
2  Adapt cycle length adaptive.

Cycl e definesthe cycle length used for aPACTOR-11 connect.

Usually this command is used for test purposes (speed comparison, etc). and is described
here for the sake of completeness.

6.33 DAte Remote
Default setting: none

Parameter: DD.MM.YY Desired date.
Arguments are ignored during remote control.

DAt e isused to set or read the PTC calendar. If DAt e is entered without a parameter, the
PTC-l1pro displays the current date.

All positions have to be entered. Leading zeros must not be omitted. The periods for
separation are not necessary. Faulty inputs cause incorrect programming of the clock
chip!

From 01.01.1990 up to 31.12.2089, the day of the week is automatically calculated from
the date. Thus your PTC-lIproiswell equipped for the future (Y 2K no problem)!

Required date Sunday 24th March 1999.
cmd: DA 24.03.99 <Return>

Or in shortform
cmd: DA 240399 <Return>

6.34 DD
This command causes an immediate breaking off of the transmission ('Dirty Disconnect’).

Anexisting link is not correctly terminated. Any text that remains in the transmit buffer is
discarded.

DD leads, in al cases, back to the respective STBY level..
6.35 DELete Rremote

Deletes files in the PTC mailbox. Remotely it is only possible to delete self written files
or files written to you.

DEL DL2FAK 1- Erases all messages addressed to DL2FAK.
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DEL DL2FAK 4 Erases message no 4 addressed to DL2FAK.

DEL DL2FAK 4- Erases all messages from no 4 onwards for DL2FAK.
DEL DL2FAK 3-5 Erases messagesno 3to 5 addressed to DL2FAK.
DEL ALL 4-5 Erases own messages no 4 to 5in directory ALL.

6.36 DI R Remote

Note: DI R can from the remote side be shortened to D!

If given without parameters, DI R shows the mailbox entries, divided into two groups,
private (callsign as subdirectory) and public (bulletin) mail, and the free memory
available in the mailbox.

If DI R contains as a parameter the name of a subdirectory, then the contents of this
subdirectory will be listed, e.g. DI Rtest showsall filesin the subdirectory 'test'(refer also
to LI st inchapter 6.49, page 84)
DI Rwithout parameter appears similar to below.

Main Directory:

ALL PTCPLUS TEST

DL3FCJ

242222 bytes free

PATH. TEST>
Various subdirectories, the free memory (dependent on the RAM fitted) and the present

subdirectory are displayed. DI R DL3FCJ (Identical to L1 st DL3FCJ) lists the contents
of the subdirectory DL3FCJ.

That can appear like this:
Directory of DL3FCI:

NR ST FROM DATE TI ME S| ZE TI TLE

1 RP DL1ZAM 02-MAR-94 17:13:45 1144 New | nfo

2 RA DK5FH 02- MVAR-94 23:30:22 1502

3 NP DL2FAK 03-MAR-94 13:25:15 1362 M st ake!

4 NP DL6NMAA 03-MAR-94 23:31:46 927 New Sof t war e
5 NP DL3FC 04- MAR-94 20:05:10 501 Cof f ee on Sat

PATH: DL3FCI>

M eaning of the different columns:

NR: The file number.

ST: Status

Message already read

Message not read yet
Message recorded in AMTOR
Message recorded in PACTOR

T>Z223
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X Messages recorded in Packet-Radio.

FROM: Callsign of the station that entered the message.
DATE/TIME: Date and time when the message was recorded.
SIZE: Size of message in byte.

TITLE: Title of the message if available.

6.37 Disconnect

An existing link (including Unproto) is closed down correctly. If any text is still in the
transmit buffer, thisisfirst transmitted, then the PTC starts the QRT sequence.

6.38 EQualize
Default setting: O

Parameter: 0 No transmit equalizing
1 Slight enhancement of the edge tones
2 Moderate enhancement of the edge tones

EQual i ze alows dlight to moderate adjustment of the frequency response of the
PACTOR-III transmit signal.

Some IF filters used in standard SSB transceivers already attenuate the edges of only 2
kHz wide signals due to a poor frequency response. As a countermeasure EQ allows to
compensate for this effect. Please do only use the EQ command if you realy know the
actual transmit frequency response of your transceiver.

6.39 ESCchr
Default setting: 27 (ESCAPE)

Parameter: X 1... 127, decimal ASCII code of a character.
Defines the ESCAPE character.

When the PTC isin the converse mode (ARQ, FEC, CW terminal or RTTY) an ESCAPE
character isrequired in order to get a command prompt and input a command.

Note: To ensure proper operation of the PTC-llpro’s automatic baudrate detection only
odd values for the ESCAPE character should be used (Refer also to chapter 3.2, page
11)!

We recommend not to experiment with this character, since it is criticial to the control
of the PTC.

6.40 FAX

In the main menu (cmd:) FAX leads to the fax:-menu. The command prompt takes the
form fax: (in the fax menu other modes are also available, so basicly ist not meant as a
FAX-only menu).
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The following commands are available in the fax:-menu.
Mode commands:

Anf ax, Fnf ax, Jvf ax, Sst v, FSk, Conpar at or , PR300.
Parameter commands:

AGai n, AResol ut, FResol ut, SResol ut, FSKBaud, Devi ati on, MBaud,
SMbde, HSynch, JSynch, TXconp.

All other (normal) commands of the PTC-Ilpro are no longer available for use in the
fax:-menu! You can leave the fax:-menu withthe Qui t or the DD command.

For a detailed description of the FAX and SSTV commands refer to chapter 10.
6.41 FEc
This command starts an AMTOR FEC transmission (Mode-B). When the AMTOR

prompt is active, then this command has the same effect as the CHANGEOVER
character.

After approx. 4 minutes of pureidle transmissions, an automatic QRT is carried out. I

6.42 FSKAmpl
Default setting: 60

Parameter: X 30... 3000, AF output voltage (peak to peak) in mV.

This serves to set the Audio output (transmitted signal) of the PTC-l1pro for all non PSK
modes. Before this value is changed, the PSK amplitude should have been correctly set
(see PSKANPI command, chapter 6.72, page 96).

After the PSK amplitude has been correctly set, the transceiver MIC gain control
should not be further adjusted to attain the required power output for non PSK modes.

For this adjustment, (i.e. FSK/CW output power) exclusively use the FSKAnpl
command. The transceiver should be connected either to a dummy load of appropriate
power handling capacity, or a well matched antenna. (please pay particular attention that
the chosen frequency is really free. Using U 1 <Return> the Unproto mode 1 is started
(100 Bd FSK). Now, using the FSKAnpl command, (use the ESCAPE character to enter
the command mode before each change) adjust the audio output level of the PTC-llpro
until the required output power is reached (e.g. <ESC> FSKA 100 <Return>). It should be
noted that the ALC level of the transceiver must not exceed the prescribed level (exactly
as with PSK). To prevent possible damage to the average TRX, caused by continuous
transmission, we recommend that the FSK output power should never exceed 50% of the
maximum PEP power. In the case of the average amateur transceiver of 100 watts, this
represents the 50 watt level. The internal impedance of the AF output stage of the PTC-
[1pro is 330 Ohms and resistive.
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643 Gate Remote

The Gat e command allows unlimited access to the Packet network via PACTOR. The
gateway is implemented totally within the PTC-1Ipro.

The Gat e command may be used from the terminal (local), or from the remote station.

From the terminal (local command) a default callsign can be set which will be used when
a remote user only gives the command Gat e. The possible local arguments are either
NONE or a valid calsign. A length up to 30 character is allowed for the callsign, that
means that it is possible to enter a complete path with digipeater as a target of the
PACTOR->PR gateway. So it is possible to enter ‘DL1ZAM-8 DBOKT DBOGV-7 as a
target call. Using this, with only the Gat e command also not directly reachable targets
can be connected (The length of maximum 3 complete callsigns is enough for modern
autorouters, e.g. FlexNet router).

Gat e DBOGV- 7

The remote user only enters Gat e and the PTC-llpro builds the link to the digipeater
DBOGV-7.

Gat e NONE
Additionally to the Gat e command the remote user has to enter a callsign.

Operated from a remote station:
If the command Gat e without argument is sent and closed with <Return> then alink is
established to the default callsign previously input by the sysop locally.

If the command Gat e with atarget callsign as an argument is entered from remote then
the link made with/to the given callsign.

Gat e DBOGV <Return>
causes a connect to the PR mailbox DBOGV.

Optionally, the port number of the PTC-IIpro can be set before the callsign of the target
digi:

Gat e 1: DBOGV <Return>
General comments to the operation:

After a successful gateway connect is established, the PACTOR link serves only as adata
throughput medium, i.e. no direct commands to the PTC-lIpro are possible now. If the
gateway link with the digi is lost, e.g., through a Quit) command to the digi, then the
normal next? prompt is displayed by the PTC-1Ipro and the normal internal commands
are available again. A new gate accessis also possible.

The CHANGEOVER control is completely performed by the PTC-llpro itself when in
Gateway mode. The user should never initiate a CHANGEOVER.

An additional feature is using the Gat e command with the argument 2. If the user enters
on the PACTOR side the command G 2, the PTC attempts to build a link to the digi
defined by the sysop astarget digi for port 2.
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Alternatively the FlexNet style gateway can be used. For further information refer to
chapter 6.22.5, page 72.

6.44 HCr
Default setting: 0

Parameter: 0 Auto CHO after an empty line off.
1 Auto CHO after an empty line on.

If HCr is 1, then, in hostmode, a CHANGEOVER is carried out after an empty line
(double <CR> or <Return>).

6.45 H eI p Remote

Hel p without parameters gives alist of all commands.

The PTC contains a short description of every command, so that the manual does not
need to be continually consulted. These descriptive messages can be obtained by using
Hel p, followed by the required command.

Hel p bau (or in shortened form h bau.)

From remote, Hel p results in only those commands that can be remote controlled being
listed.

A thorough description of each command can also be obtained by the remote station,
using Hel p <CMD>,

Hel p phase or Hel p bell.

6.46 LFignore
Default setting: 1

Parameter: 0 noinsertion of <LF>.
1 insertion of <LF> after each <CR>.
2  multi-<CR>-supression

LFi gnor e determines whether a <LF> is automatically appended to each <CR> that is
sent to the terminal. For LFi gnor e O the characters are passed exactly as the PTC
receives them. For LFi gnore 1 <LF>'s sent to the PTC are ignored (refer also to
command ADdI f , chapter 6.2, page 61).

LFi gnore 2 activates in addition the multi-CR suppresson with RTTY and
AMTOR/FEC reception. (Multiple <CR> in a row without other characters between are
suppressed except for the first <CR>. In the EOL (End Of Line) sequence in some US-
American controllers, <CR><CR><LF> no longer causes an unwanted empty line. A
number of commercial RTTY services (e.g. Meteo services) also still use the historical
double-CR at the end of every line. These services can be better copied when LF=2.
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6.47 LICENSE
Default setting: none

Parameter: X  License key.

The LI CENSE command is to enter or to readout (if already entered previousy) the
License key which enables extended (professional) firmware functions.

The following messages will be returned by the PTC-Ilpro, depending on licensing status:
If thelicenseisinvalid:

LI CENSE: NOT OK, XY TRI AL CONNECTS REMAI NI NG

Whereby XY isthe number of remaining test connects.

If avalid serialnumber licenseisinstalled:
LI CENSE: SERI ALNUVMBERXYZO ABCDEFGHI JKL

The following operating modes are subject to be licensed:

*  PACTOR-III connections.

*  PACTOR connections to be established using the HAY ES command interpreter.
* PACTOR connections to be established using the Free-Signal-Protocol .

Only these operating conditions are decreasing the trial counter, which represents the
remaining quantity of test connections using the feature respectively. As soon as the tria
counter reaches zero, the features are not available any more unless avalid license code is
entered. Other features than mentioned above are not not affected and with this still
available after the trial period is exceeded.

6.48 LIN
Default setting: 128

Parameter: X 20... 128, Number of characters before an auto linefeed.

Auto linefeed after X transmitted characters (word wrap). The auto linefeed is turned off
with the value 128.

6.49 L I a Remote

Lists the contents of a directory in the PTC mailbox.

The short-form L for the LI st command is also accepted by the remote station, asin
this case no possible confusion with Li st en can occur!

The output format is valid also for the DI R command (refer to chapter 6.36, page 79)
Examples:
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L DK5FH Listsal messages for DK5FH.

L DK5FH 4 Lists the message no 4 for DK5FH.

L DK5FH 4- Lists from message no 4 onwards for DK5FH.
L DK5FH 3-5  Listsmessages 3 to 5 for DK5FH.

L ALL Lists all messagesin the directory ALL.

L ALL 4-5 Lists the messages 4 to 5 in the directory ALL.
L5 Lists message no 5 in the current directory.

L List all messagesin the current directory.
6.50 Listen

Default setting: 1

Parameter: 0 Listen mode disabled.
1 Listen mode enabled.

The Listen mode is turned on with Li st en 1, so that it is possible to ‘Listen-in' to what
isbeing sent in PACTOR QSO and to read Unproto transmissions. Listen is only possible
in the STBY condition. If the Listen mode is active Connect packets are also monitored
and displayed: [ CONNECT- FRAME: CALL], eg. [ CONNECT- FRAVE: DLG6MAA]
means that a station is trying to connect to DL6MAA. With poor signalsit is possible that
the CALL isdisplayed only partially because it couldn’t be decoded correctly.

No Channel busy statusis given in Listen mode.

6.50.1 PACTOR-III

If the listen mode is activated (Listen 1), also PACTOR-III transmissions can be
monitored. The tuning bar and the status LED’s have the same function as in the
connected case (ARQ connection), except the connected LED, which is not lit during
monitoring. Hence, aso the receive frequency error is displayed and the user can
(carefully) adjust the frequency at the receiver in order to compensate for the frequency
offset.

For achieving good monitoring results on PACTOR-III, the frequency offset should kept
lower than 20 Hz. Of course, an SNR appropriate for the actual “speedlevel” is necessary
for error-free reception. Nevertheless, monitoring results are naturally inferior to ARQ
connections under same conditions because no retries can be requested. Opposed to
PACTOR-II monitoring, the sideband of the transmission is not detected automatically by
the PACTOR-I1I monitor and thus must be chosen manually. As the vast mgority of
PACTOR-III connections utilize the upper sideband (USB), this is not a drawback in
practice.

PACTOR-I1I unproto transmissions generated by firmware versions older than 3.3 cannot
be monitored without missing packets because the packet timing istoo tight. If PACTOR-
Il unproto is utilized for broadcast transmissions (received by PACTOR-I1I monitoring),
firmware version 3.3 must also be used on the transmit side.
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6.51 LOCk
Default setting: 0

Parameter: 0 Lock off.
1 Lock on.

With this command it is possible to protect PTC parameters against accidental change.
LOCk 1 switches the function on, LOCk O switchesit off.

The following commands are not affected by LOCK:

CHeck, CLR, Connect, Di sconnect, DD, DELet e, DI R, HEl p, LI st, Li st en,
LOCk, LOG Qt, Read, RESEt , Send, SHow, Unpr ot o, Ver si on, Wi te.

6.52 L Og Remote

This command reads the PTC log entries. The last 16 PACTOR/AMTOR contacts are
displayed (except Unproto contacts). The Log entries can only be erased with a
RESTart (atotal reset).

The following extrainformation in the callsign field is also available:
S1: PACTOR-I (Sysop cal)

S2:  PACTOR-II (Sysop call)

Pl1: PACTOR-I (Rx call)

P2:  PACTOR-II (Rx call)

AT: AMTOR

X1: Packet (AX.25) Port 1

X2: Packet (AX.25) Port 2

AMTOR links are only entered in the Logbook after a successful LOG n!

After the call the used scan channel (1-16) is displayed in a new column (CH) in the PTC-
Log. If the scanner was not activated a 0 is displayed as scan channel. The extended log is
only displayed if at least one of the shown connections was started out of a scan process
of the PTC.

Packet-Radio entries begin with X (from AX.25) followed by the number of the port
where the connect took place. The logbook entries are made only after a disconnect, so
that by multiple ssmultaneous logged in users, the logbook entries might not appear in
strictly chronological order.

6.53 LOGIN Rremote

In order to alow access to the PTC mailbox in AMTOR, a user station must first Login
using the LOG n command eg. LOG DL1ZAM. The user's callsign is thus made
available to the PTC mailbox. Only after a correct LOA n can the AMTOR user station
send, read or delete files from the mailbox. A successful LOG n aso writes the user's
callsign into the Log book page.
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LOG n can also be used by the sysop. This alows the callsign of the other station to be
entered into the PTC to enable full mailbox access, without the station having to go
through the full LOd n procedure. In PACTOR, this would be needed only in
exceptional circumstances, as an automatic LOG n is performed. The call of the other
station is essential for the correct operation of the PACTOR QRT protocol, so that
changes during alink could influence the QRT procedure.

In the STBY condition, LOG n displays the call of the last connected station. This call
will also be used for a Connect command without argument. An argument (call) after
LOGE n can be used to preset acall for the next master-connect without argument.

With aremote access using PACTOR, aLOG n command will cause an error message.

6.54 MAIl
Default setting: 0
Parameter: 0 New messages not reported.

1 New messages reported on connect.

On connect, reports if new messages for the caller are at hand. Only messages that have
not been already read by the caller are counted.

To report mail for the sysop that has not been read (filename = MYCALL), the
Connected Mail LED is used. It blinks during STBY operation if a new, unread mail is
available.

6.55 MARKk
Default setting: 1400

Parameter: X 300... 2700, frequency in Hz.

Allows the adjustment of the mark frequency of the PTC-l1pro in 1 Hertz steps (internal
resolution 0.25 Hz, using DDS). The frequency chosen with the MARK command is only
used when the TOnes parameter is set to 2 (refer to TOnes command, chapter 6.96, page
109).

6.56 MAXDown
Default setting: 6

Parameter: X 2... 30, number of error packets before down-speed.

Selection of down-speed parameter for automatic speed changing. MAXDown determines
how soon the system steps down to a lower speed but more robust mode during poor
channel conditions (2=fast / 30=slow). Example. MAXDown 7, i.e. the PTC switches
down after receiving 7 error packetsin arow.
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6.57 MAXErr
Default setting: 70

Parameter: X 30... 255, maximum number of retries or errors.

MAXEr r defines the timeout value. When initially calling a station, this value sets the
maximum number of sync packets that the PTC sends without a response from the other
station (refer to Connect command, chapter 6.22, page 70).

When connected, MAXEr r determines how many consecutive faulty blocks or controls
are permitted before the connection is aborted ***TI MEQUT: DI SCONNECTED.
Request blocks or request controls are not interpreted as errors, and reset the error counter
to zero.

In AMTOR, the timeout is automatically doubled, so that with the default setting (70), a
total of 140 packets (63 seconds) will be transmitted, until the system times out and
completely breaks the link. The re-phase timeout for AMTOR isfixed to 32 packets.

The value 255 disables the timeout and causes endless traffic. Never use this setting for
unmanned operation!

6.58 MAXSum
Default setting: 30

Parameter: X 5... 60, maximum count for memory ARQ.

MAXSumis the timeout value for the memory ARQ counter. It determines the maximum
number/sum of faulty packets that are summed up. If MAXSumis exceeded, the sums are
deleted, since it can be assumed that crude errors have entered the sum, and that further
summeation of the packet will not restore it. The optimum value of MAXSum depends on
the condition on the HF channel. The worse the condition, the higher should MAXSumbe
set in order to be able to pass any information at all.

6.59 MAXTry
Default setting: 2

Parameter: X 1...9, maximum number of 'speed-up’ attempts.

MAXTr y determines how often the PTC repeats a packet with the next speed level during
an attempt to 'speed-up' the transfer rate.

6.60 MAXUp
Default setting: 4

Parameter: X  2... 30, number of error free packets before up-speed.
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Selection of up-speed parameter for automatic speed changing. MAXUp determines how
soon the system steps up under good channel conditions (2=fast / 30=slow).

Examples MAXUp 3 i.e. the PTC switches to a higher speed after receiving 3 correct
packetsin arow.

6.61 MOde
Default setting: 2

Parameter: 0 ASCII mode with no compression
1 Huffman mode & Auto-ASCII, if necessary (Level | compression).
2 Full Level 11 compression with Huffman, Pseudo-Markow and run
length coding and Auto ASCII if required.

The 8 bit ASCII mode allows to transmit all characters from 0 to 255 (8 bit), inclusive the

IBM special characters. Defined specia characters (e.g. Idle, CANGEOVER characters,
etc). can be transmitted using the Ctrl-character (refer to chapter 6.26, page 74)

In the Huffman mode only the ASCII characters 0... 127 (7 bit) can be transmitted. To
transfer certain IBM specia characters (umlauts), the PTC converts these characters
according to the following table:

Umlaut | ASCII Transmitted
Character
a 132 14
0 148 15
4] 129 16
A 142 20
@) 153 21
U 154 22
R 225 23

Table 6.2: Conversion of German special characters.

The Huffman data compression, which can improve speed up to 80% (effective character
length 4.5 to 5 bit) allows to reduce the middle character length. The data compression of
lowercase letters is better as for uppercase letters. The ASCII mode will be useful only if
the text contains non ASCII characters, or many uppercase |etters.

The PTC firmware scans through each packet determining whether HUFFMAN or ASCI|
coding will be more efficient for transmission, and selects the better one. Manually
selecting the ASCII mode (MOde 0) makes the controller transmit ASCII anyway. Doing
this should only be necessary in very special cases.

Automatic mode also works on characters exceeding 127 decimal. Therefore 7PLUS files
may be transferred without any user intervention.

The parameter 2 is effective only with a PACTOR Level 11 link. With Level | contacts,
the system behaves as if the parameter 1 had been chosen. The automatic compression
used in PACTOR-II has proved to be very advantageous and reliable. Therefore, the
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Mode parameter should only need to be changed in exceptional circumstances (e.g.
measuring the text throughput without compression) to a value < 2. There are no
problems caused by leaving the Level 11 compression turned on, even when transmitting
7Plus, binary files or graphics. No manual intervention by the operator is required, as the
PTC-l1pro will switch automatically to uncompressed ASCII transmission for individua
packets, if necessary.

6.62 M ONitor

This command switches to AMTOR listen mode (Mode L). In AMTOR listen mode, an
existing AMTOR ARQ link between two stations can be read on screen.

Asthe AMTOR listen mode requires a lot of computer time, it is not possible to receive
any FEC transmissions or answer PACTOR or AMTOR connect requests in this mode!
The PTC doesn’'t react on PACTOR or AMTOR ARQ connect requests.

By using the CHANGEOVER character (refer to chapter 6.19, page 69), it is possible to
re-synchronize at any time.

If the PTC does not switch back to letters, due to poor reception conditions, using <Ctrl>
+ <B> Ctrl-B> will force aletter shift.

6.63 MY call
Default setting: ROM-Callsign

Parameter: CALL Station'scallsign, 2 to 8 characters.

Defines the own Callsign. Whenever the calsign is received during STBY, the PTC
performs slave synchronization and responds with a control signal attempting to establish
the requested connect.

With an active AMTOR prompt Mycal | setsone s own Selcall

Although there is a convention how to create a Selcall out of a callsign this procedure
isn't always reasonable. Basicly an AMTOR selcall consits of 4 letters. From a normal
call usually the first and the last 3 letters are used to assemble the selcall e.g. DK5FH —
DKFH, DL3FCJ - DFCJ. If the call only contains 3 letters, the first oneis used twice.

Mycal | without argument returns the call or selcall as currently set.

After power-on the firmware checks if thereis avalid setting for the PACTOR-MY CALL
available. If it is the case (that means that the setting is different to * SCSPTC*) it copies
the PACTOR-MYCALL into al PACKET-channels which still contain SCSPTC and
replaces it by the valid MYCALL. The same procedure is performed if the Mycal |
command is executed with a valid call as argument in the cmd:-menu. This ensures that
after aRESTar t or after the first power-on al calls are set to avalid value.
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6.64 MY L evel
Default setting: 3

Parameter: 1 ThePTC-llpro behavesasalevel | controller.
2 ThePTC-llpro behavesasalevel Il controller, and will
switch to PACTOR-11 when the other station is so fitted.
3 ThePTC-llpro behavesasaleve Il controller, and will
switch to PACTOR-111 when the other station is so fitted.

This command serves to maintain the highest possible PACTOR level. The parameter
should only be set to 1 or 2 for test purposes. The default value 3 leads to a very reliable
and automatic level choice procedure during the link initialization, so that the link always
proceeds using the highest possible level. There are no disadvantages incurred by using
this auto negotiate procedure.

MyLevel without argument leadsto a2 line output. The first line displays the maximum
possible link level (1...3, asset with MY Level). The second line displaysthe link level of
the current or last link. This may be useful if PC software wants to test in which link level
PACTOR links runs or ran.

6.65 MY Selc

Default setting: ROM-Selcall

Parameter: ADDR Own selcall of the PTC.

It is identical to the MYcal | command with activated AMTOR prompt, whereby under
the cmd:-prompt the AMTOR selcall may also be defined. Without a parameter, the
actual selcall is displayed.

6.66 NAVtex

Various arguments allow the complete configuration of the NAVTEX processor. A short
run down over the possible arguments can as usual be obtained with the command

cmd: HELP NAVTEX <Return>

If the command NAVt ex is given without argument, the PTC-IIpro displays the present
configuration of the NAVTEX processor.

The two most essential things to be set up are:

*  The maximum number of files allowed in the NAVTEX directory. If this number is
greater than 0 then the NAVTEX processor is activated.

* Thetype of messages (A to L see above) that the NAVTEX processor should store.
The following default values are preset (for instance after a RESTART of the PTC):
e Number of AUTO-NAVTEX directory entries: 0 (AUTO-NAVTEX is DISABLED!)
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e Selected NAVTEX area(s): ALL!
. Selected MESSAGE TY PES:

Navigational Warning
Meteorological Warning
Search and Rescue Info
Meteorological Forecast
Navigational Warning (2)

6.66.1 Activatingthe NAVTEX Processor

The NAVTEX processor is TURNED OFF as default, and must be first turned on to be
used! It is easy to turn on, it is only necessary to give an argument between 1 and 200
after the NAVt ex command:

cmd: NAV 100 <Return>

rmow>

100 thereby defines the maximum number of files allowed in the NAVTEX directory and
also activates the NAVTEX processor.

6.66.2 Setting thetypes of messagesrequired

If the default setting is not appropriate to ones wishes, the message types can be set
directly by typing the appropriate | etter(s) after the NAVt ex command:

cmd: NAV ACBL <Return>

The example quoted will allow "Navigational Warnings', "Meteorological Warnings' and
"lce Reports' to be received. All other message types are ignored by the PTC. It is
essential that no spaces are present between the letters. The order of the letters however is
unimportant.

The argument "ALL" is a special argument which allows ALL message types to be
received instead of typing in along list of letters.
cmd: NAV ALL <Return>

The two arguments “Maximum number of entries in the NAVTEX directory” and “List of
letters for choosing the message types’ can be entered together. The order of input is of
no importance. E.g.:

cmd: NAV ABDE 50 <Return>
cmd: NAV 70 CDEF <Return>
cmd: NAV ALL <Return>

6.66.3 Choice of the message area codes

If one wishes to receive messages from a few specia coast stations, these can be set by
using the command NAV AREA. This can often be a useful choice, as a skipper in the
Mediteranean Sea will have (presumably) no interest in navigational messages concerning
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the North Sea or Baltic. The area codes allocated to the individual coast stations can be
easily found out by inspecting the message contents.

If one wishes to receive messages from coast stations M, N and Z, then the PTC is
informed of this with the command NAV AREA <Enter>.

cmd: NAV AREA MNZ <Return>

The order of the letters is unimportant. Again however, there should be no spaces
between the letters.
The specia argument "ALL" is also allowed here. The command

cmd: NAV AREA ALL <Return>
allows the reception of messages from all areas. The command
cmd: NAV AREA <Return>

without an argument displays the present area codes chosen.

6.66.4 Choosing the message latency time

A somewhat advanced setting possibility allows the PTC-IIpro to decide after what time
period the message is no longer valid. This command is the argument "DAYS" which may
follow the NAVt ex command. It can contain a number between 0 and 365. This sets the
time the message will be counted as valid. If a message is received containing the same
four figure message identifier as a previously stored message, then the message is classed
as a repetition when it is received within the latency period. If received outside the
latency period, then the NAVTEX processor interprets the new message as a different
one, and stores it without checking for errors as an independant message. The setting

cmd: NAV DAYS 0 <Return>

turns off the NAVTEX processors automatic update, al messages are written
consecutively in the NAVTEX directory, even when message identifier duplication is
present. The default setting

cmd: NAV DAYS 3 <Return>

is a practical value for continuous operation, and needs not normally be changed. The
command

cmd: NAV DAYS <Return>
without argument displays the present “NAV DAYS’ parameter.

6.66.5 AMTEX

The use and configuration of the AMTEX processor takes place using the NAVtex
command. There now exists an additional parameter "AMIEX". By using this parameter,
one can switch between normal NAVTEX operation (AMTEx 0) and AMTEX
configuration (AMTEx 1). The default AMTEx parameter is 0. The PTC-llpro is thus
preconfigured for normal NAVTEX operation.

One switches to the AMTEX configuration with the command:
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cmd: NAVt ex AMIEx O <Return>
Asusudl, it isonly necessary to type the letters given in capitals, as well as the argument.

When the AMTEX configuration is switched on, the PTC-IIpro uses an entirely separate
set of area codes and message types to those used by NAVTEX. The appropriate
NAVTEX parameters are NOT changed in any way by activating the AMTEX
configuration, and are stored separately. They remain untouched until the AMTEX mode
isturned off, at which point they become available as usual for NAVTEX reception.

When the AMTEX configuration is active, the AMTEX message types and area codes
can be changed as usual (e.g. "NAV XYZ" or "NAV AREA XYZ"). In AMTEX mode,
the valid message types are from A to Z (NAVTEX dlows only A - L). The
AMTEX/NAVTEX processor uses the directory "AMTEX" instead of "NAVTEX" when
in AMTEX configuration.

The following default values are valid for AMTEX:

Sel ected AMIEX station identifier(s): AS
Sel ect ed AMIEX MESSAGE TYPES:

E: DX News Bulletin

G General News Bulletin
K: Keplerian Data Bulleti
P: l e
S

35

Pr opagati on News Bul
Space Bulletin
Special Bulletin

*** AMIEX configuration: 1
6.67 NULI
Default setting: 1
Parameter: 0 Case switching disabled.
1 Case switching enabled.

This command only refersto the AMTOR side of the PTC!

The SCS-PTC supports the PLX-APLINK convention for case switching. This means
that AMTOR files from the PTC, with upper and lower case letters, may be distributed
throughout the worldwide APLINK network. Users with compatible systems can read
thesefilesin AMTOR, with upper and lower case letters.

The upper/lower case convention is activated with the command NUL 1. This method is
fully compatible to the AMTOR system without case switching, but slightly reduces the
already somewhat slow transmission speed.

Switching is disabled with the command NUL O.
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6.68 OFF

Switches off the PTC-I1pro. With signals on the RS232 link the (e.g. one or more
<return>) it switches on again.
In off-by-command condition the PTT-LED of the packet-radio port 2 is blinking.

6.69 PACket

The PACket command, or PAC for short, switches on PTC-llpro Packet radio
commands, the input command prompt having the form pac:, and the Packet radio
commands are then valid (refer to chapter 9, page 143).

The PACket command can also have a single command from the pac:-menu as
argument. As with the other sub menus of the PTC-Ilpro, it is also possible to pass
through direct commands this way.

Switch of the Packet Radio listen —without entering the pac:-menu previously:
cmd: PACM 0 <Return>

SCS has developed different Packet Radio modules to be used with the PTC-l1pro. This
modules only have to be inserted into the PTC-lIpro internal sockets, everything else is
done from the PTC-llpro automatically. Only the audio output level of the AFSK and
FSK modules have to be adjusted manually with respect to transceiver used. The other
settings are done comfortably by software.

* DSP-Packet-Radio-Module-11 for:
- 200 and 600 baud robust HF-Packet
- 300 baud AFSK (modem tones are fixed to 2300/2100 Hz, High-Tones)
- 1200 baud AFSK
- 9600 baud FSK (direct FSK G3RUH mode)
- 19200 baud FSK (direct FSK G3RUH mode)

The following Packet-Radio modules are not available any more:

* SCS AFSK module for 1200 and 2400 baud AFSK with modem chip TCM-3105 and
completely digital carrier detection.

» SCS Highspeed module for the G3RUH compatible FSK method (9600 baud etc).

e DSP-Module for 300 and 1200 baud AFSK as well as 9600 and 19200 baud FSK
(G3RUH).

For detailed information about installation and operation of the Packet radio modules
refer to chapter 3.5, page 23 and chapter 9, page 143.
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6.70 PDTimer
Default setting: 12

Parameter: X 2... 30, PACTOR Duplex BREAKIN time in seconds.

Defines the PACTOR Duplex BREAKIN time. Thisis the minimum time the PTC has to
be in IRS state (data receiving), until a BREAKIN is sent automatically in the case that
own transmission data are available, and takes the keys.

The PDTi mer vaueisonly valid in the PACTOR Duplex mode (PDupl ex issetto 1).

6.71 PDuplex
Default setting: O

Parameter: 0 PACTOR Duplex switched off.
1 PACTOR Duplex switched on.

PACTOR Duplex offers an intelligent CHANGEOVER automatic. For further
information about PACTOR Duplex refer to chapter 5.12, page 55.

672 Pha% Remote
Default setting: O

Parameter: X -120... +120, phase correction in ppm.
Arguments are ignored when given from remote.

This command allows fine adjustment of the system clock, and displays the accumulated
phase correction during a PACTOR contact. As an argument of the Phase command
may be the correction parameter to the hardware clock in ppm (Quartz). For example, a
system clock running 10 ppm too fast can be compensated by typing -10. The entered
correction parameter becomes valid when the next PACTOR contact is started. During
slave mode, the PTC software automatically issues the appropriate phase correction
setting, so that exact synchronization between the master and dlave station will be
established within a few minutes after start of the contact, provided the initial clock
difference did not exceed 30 ppm. When called without an argument, the actual total
phase correction, manually and system-generated initial values, are displayed.

This is a powerful feature that you can use for aligning your PTC crystal oscillator,
without any measuring instruments, following these steps. Perform a master call to a
station with a known highly accurate PTC clock frequency. After at least five minutes of
contact, you can read out the phase correction data from the reference station, by sending
aremote control P command. Enter the phase correction data from the reference station as
a new initial value for the Phase command, inverting the preceding factor (i.e. -78'
becomes '+78). If atimeout occurs under 5 minutes, your system clock offset is probably
too great to be compensated by the automatic phasing. In this case, the data readout will
only show atendency.
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Default setting: none

Parameter: NMEA  Requests NMEA raw-data.

When a GPS receiver is connected to the PTC-l1pro, its possible to readout the actual
position using the PCSi ti on- command. The position information normally has the
following format:

GPS PGSI TI ON REPORT

Lati t ude: 50° 05.430' North
Longi tude: 008° 45.980" East

Velocity: 0.0 Knots
Cour se: 360°

Recorded at: 13/12/00 19:25:48 UTC/ GVI

The PCSi t i on command allows the argument NMEA.
cmd: POS NVEA <Return>

The PTC-llpro in this case gives out the original NMEA compatible position string
("sentence") - exactly as it was received from the GPS receiver. NMEA compatible
strings are "understood" by various navigational programs, and can thus be amost
universally used. The NMEA compatible position string usually has the following format:

$CPRVC, 212234, A 5005. 432, N, 00845. 974, E, 000. 0, 360. 0, 190201, 000. 1, E*7B

6.74 PSKAmMpl
Default setting: 140

Parameter: X  30... 3000, AF output voltage (peak to peak) in millivolts.

This command serves to set the AF output voltage (transmitted signal) of the PTC-l1pro
for the DPSK modes (PACTOR-1I ARQ and PACTOR-I1 Unproto). The DPSK signal of
PACTOR-II has a variable envelope, the average power of which is approximately half
the peak power. It is therefore necessary to be able to adjust the PSK signal amplitude
separately from the FSK amplitude (refer also FSKAnpl command, chapter 6.42, page
81), in order that both forms of modulation should have the correct average power level.
(A simple automatic adjustment of the PSK amplitude by a factor 1.45 does not give a
satisfactory result, as the ALC control characteristics are different from transmitter to
transmitter).

The input sensitivity of most transceivers is adjusted for the output level of an average
dynamic microphone. With 200 mV (peak to peak) therefore, most transmitters would be
fully driven with the microphone control only slightly open. It is not recommended to use

97




6 Commands

avery high PSKAnpl value, and then turn the MIC gain control right down, as the first
AF stage is normally Before the gain control, and rather sensitive to overdriving. We
recommend that the PSKAnpl value of 140 (the default setting) be left alone, and the
PSK output to be increased with the microphone gain control (if available). The
transceiver should be connected either to a 'dummy load' of appropriate power handling
capacity, or a well matched antenna. (Please pay particular attention that the chosen
frequency is really free. PTC-lIpro links operate even when the signals are so weak as to
be virtually 'non existent'!). Use U 3 <Return>to start the Unproto mode 3 (100 Bd
DBPSK). Now, using the Mic gain control of the transceiver, the power is increased until
the AL C voltage has reached the desired value.

Do not in any circumstances overdrive the transmitter, otherwise the signal will be
made considerably wider due to intermodulation products!

When correctly adjusted, the peak power should be approximately the same as the PEP
rated power output of the TRX. The effective average power is then approximately half
the maximum power, so that continuous operation should pose no thermal problems. Note
that many modern transmitters only show the peak power and this must then be taken into
consideration. If the Mic gain control must be turned up over half way, then it is
recommended the PSKAnpl value be increased. (By for example ‘<Esc> PSKA 200
<Return> ‘). If there is no Mic gain adjustment available, then naturally the PSK
amplitude must be adjusted with the PSKAnpl command alone. The internal resistance
of the AF output level of the PTC-11pro is 330 ohm and real.

6.75 PSKTerm

Starts the PSK31 operation of the PTC-Ilpro. For further information refer to chapter 11,
page 191.

6.76 PT

Returns to PACTOR from the AMTOR, RTTY, PSK31 or CW modes. Activates the
PACTOR input prompt (cmd:).

6.77 PTChn
Default setting: 4

Parameter: X 1... 31, hostmode channel for PACTOR.

Defines the hostmode channel for PACTOR, which can then only be used by a hostmode
program on the channel defined here.

6.78 Ql’t Remote

From the terminal side, identical to the Di sconnect command. For a remote station,
the @ t command causes a CHANGEOVER, and the message:
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hi scal | de nycall >
<qr‘t>

and then initiates a disconnect.

Note: The Di sconnect command is not available from the remote side, because
entering D is interpreted as the DI R command. This ensures compatibility to usual box
systems.

6.79 QRTChr
Default setting: 4 (Ctrl-D)

Parameter: X 1... 127, ASCII-Code (decimal).

Sets the QRT character, which causes the system to go QRT (close the link). It can also
be sent is the RX mode, which then becomes active at the next TX phase. In PSK31,
RTTY, FEC and UNPROTO it switches from transmit to receive.lt is an alternative to the
Di sconnect command, and can also be put at the end of a text to be transmitted, so
that at the end of the transmitted text, the link is closed down.

6.80 Read Remote

This command is used to read out files from the personal mailbox. The remote controlled
reading of files may be broken off with a CHANGEOVER. If Read is used by the sysop
in the connected condition, then this does not cause a transmission of the chosen file
(refer to the Send command, chapter 6.86, page 101).

R Reads message no 1 in the current directory (if only 1 message exists).
Outputs the contents of the current directory if more than 1 message exists.

R3 Reads message no 3 in the current directory.

R3-6 Reads messages numbers 3 to 6 in the current directory.

RTEST 3 Reads message number 3 in the TEST directory.

RDL2FAK Reads message no 1 for DL2FAK if only one message exists.
Outputs the contents of the DL2FAK directory if more than one message
exigts.

RDL2FAK 1-3 Reads messages numbers 1 to 3 for DL2FAK.
RPTCPLUS4- Readsfrom message number 4 onwards in the PTCPLUS directory.

6.81 REL Oad

REL Cad overwrites the present BBS contents!!

RELQGad enables a BBS backup file to be read back into the BBS. After the RELCad
command, the PTC waits for a valid Backup file. As soon as the PTC receives a correct
header (###PTCBAK), it begins to load the BBS file. The RELOad procedure is
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prematurely aborted if the fileheader isfaulty or if the fileistoo large for the RAM fitted.
It isimpossible to reload a PTC backup of 2 M RAM into a PTC with 512k RAM even if
there is no message in the box. But it is not a problem to reload the PTC backup of a512k
RAM intoa2 M RAM of aPTC, for example after the installation of a RAM extention.

At the end of the loading procedure, the PTC performs a checksum comparison, and then
gives a message saying whether during the BAKup/RELGad procedure an error had
occurred or not. The RELGad procedure can then be ended with aPlus (+) character.

6.82 REMote
Default setting: 1

Parameter: 0 Remote control disabled.
1 Remote control enabled.
2 Remote control enabled to the TRX command set.

This command permits the access to the remotable control commands for a distant station.
With REMbt e 1 the remote commands are enabled. The other station can now use al the
commands signified with Remote . All these commands must, however, have the remote
control characters// prefixing the commands (e.g. //W i t e testor //Di r).

The remote sequence "//" must be placed at the beginning of anew line, to be valid.

The REMbt e command should be set to O for 7plus transmission. I

Also, directly after a connect, or CHANGEOVER to receive, the PTC-llpro is internally
at the beginning of a new line, and thus processes the directly following // sequence as a
remote control sequence, this limitation of only being accepted at the beginning of a new
line increases the data transparency quite considerably.

Multiple remote control commands are alowed. Each command must end with a <CR>.
A single command does not need the <CR> to end it, if a CHO character immediately
follows the command. System messages of the remote controlled PTC are transmitted in
lower case, asthis gives better Huffman compression, and a clearer display.

REMbt e 2 additionally enables the full transceiver-control command set. All TRX
commands as TRX <TRX command> at BOX=1 or //TRX <TRX command> at BOX=0 is
avallable. The user has the chance to receive the frequency list of the PTC-lIpro,
including the capability of changing the transmit frequency or modifying the channel list
(e.q.

TRX SO or /[TRX SO stops the scan function) with the command //TRX L or //TRX C.
The Remote control access may be blocked with REMot e 0.

6.83 RESEt Remote

Soft reset of the System!

This command may be used at any time and causes an uncontrolled disconnect while
connected! The parameters entered and the PTC mailbox, as well as the log, are not
deleted.
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6.84 RESTart

Causes a complete re-initialization of the PTC to factory defaults

This command may be used at any time and causes an uncontrolled disconnect while
connected! Customized parameters are replaced by the defaults from the ROM, and the
mailbox messages, as well asthelog, are erased.

6.85 RLe
Default setting: 1

Parameter: 0 Run length coding off.
1 Runlength coding on.

RLe allows the automatic run length coding for PACTOR-II links to be switched off (0),
or to be reactivated (1). This command is usually only used for testing purposes (speed
comparisons etc). and is only implemented for completeness.

686 %nd Remote

The Send command operates exactly the same as the Wit e command for remote
operation (for compatibility with other mailbox systems).

The Send command, whilst connected, alows the sysop to send a file to the other
station. All additional information concerning the file (File header, EOF text, path text) is
suppressed, so that, for example, station descriptions and other fix texts may be received
as per the original on the screen of the other station.

Send, in the disconnected condition, is identical to the Read command. Again here, all
extrainformation (file header, EOF text, path text) is suppressed.

6.87 SERBaud
Default setting: auto

Parameter: baudrate  The serial interface of the PTC-Iprois pre-set to the given baud
rate.
auto Automatic baud rate recognition.

Sometimes it is recommended to avoid the automatically baud rate recognition of the
PTC-llpro. This is for example the case if the PTC-llpro (and the whole station) is
switched on and off by a timer. Also if you want to make the PTC-Ilpro react on a
hostmode program after switching on you have to set the baudrate to a fixed value.

The SERBaud command allows the PTC-l1pro to be set to a certain baud rate and to
avoid the automatic baud rate recognition after switching on the PTC-llpro. The PTC-
[1pro doesn’t display AUTOBAUD / press CR, but will start directly!

To set the baud rate to 9600, just enter the following command:
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cmd: SERB 9600 <Return>
At the next power-on the PTC-I1pro will come up with a baudrate of 9600 baud!
The following baud rates are known and could be recognized by the PTC-Ilpro:

2400, 3600, 4800, 7200, 9600, 12000, 14400, 16800, 19200, 28800, 38400, 57600,
76800, 115200.

Example:
To activate the automatic baud rate recognition again enter the following command:
cmd: SERB auto <Return>

Switching on the PTC-l1pro the next time the automatic baud rate recognition will work.

The automatic baud rate recognition works from 2400 baud and higher! I

Without entering arguments the SERBaud command shows the actual baud rate. The
message “auto” will be added if the automatic baud rate recognition is turned on.

For further information refer to chapter 3.2, page 11 (Serial Interface) and chapter 6.39,
page 80 (ESCchr).

6.88 SFile

The SFi | e command (send file) works exactly as the Send command, except that the
additional information (file header, EOF text, Path text) is not suppressed. The SFi | e
command is not available from the remote station.

6.89 SH OW Remote

Default setting: None.

Parameter: A (ALL) displaysall parameters.
C (CHARACTERS) displaysal the control character settings.
P (PARAMETERYS) displays the system parameters.
B (BUFFER) repeat of the last 12288 characters entered.

ATTENTION: SHow B is disabled for Remote operation.

The SHow command without parameters displays the present link parameters. The slave
response time is only shown if the PTC is acting as Master (i.e. the station that has
Initiated the QSO). The slave response time is defined as the time between the last send
bit (bit end) and the start of the first receive bit. In CW terminal mode, the present CW
receiving speed is displayed instead of the link parameters. In case of a PACTOR-I1 link,
the measured frequency deviation is additionally given.

SH could show the following:
Nunmber of RECEI VED packets / control -bl ocks:

TRAFFI C. 2 [ 5
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REQUEST: 0o/ 0
ERROR: 0o/ 0
MEMD- ARQ 0/ 0

SLAVE RESPONSE TIME (MB): 58

The link parameters remain stored after the QRT, so that evaluation may be made after
the QSO.

SHow C shows information on all the control character settings of the PTC. It is thus
quick and easy to seeif essential characters have been changed.

QRT- CHARACTER = ASCI | : 4

ESCAPE- CHARACTER = ASCI | : 27

CONTROL- CHARACTER = ASCI | : 22

CHANGE- OVER- CHARACTER = ASCI | @ 25
BREAK- | N- CHARACTER = ASCI | : 25

SHow P displays the essential system parameters. The timing for the transceiver control
and the parameters that influence the link quality are shown.

CS- DELAY: 5

TX- DELAY: 4

*** T MEOUT- PARAMETER: 70

*** SPEED- DOAWN- PARAMETER: 5

*** SPEED- UP- PARAVETER. 4
**% SPEED- UP- TRY- PARAVETER. 2

In CW mode the SHow command displays the present CW receiving speed.

6.90 SPAce
Default setting: 1200

Parameter: X 300... 2700, frequency in Hz.

Allows the adjustment of the space frequency of the PTC-l1pro in 1 Hertz steps (internal
resolution 0.25 Hz, using DDS). The frequency chosen is only used when the TOnes
parameter is set to 2. (refer to chapter 6.97, page 110).

6.91 SQuelch
Default setting: 45

Parameter: X 0... 99, Vaue for the noise suppression.
100... 200, used for ZCZC/NNNN autostart.

The trigger point for the software squelch (noise suppression) for Baudot RTTY can be
set using the SQuel ch command, with values between 0 to 99. With the value O, the
squelch is always open (noise-suppression turned off). With the value 99 the squelch is
always closed (all signals suppressed). With a value of about 40, the squelch remains
closed on atotally free channel, but is very sensitive to changes in the signal spectrum on
that channel. Even very weak and noisy RTTY signals should correctly open the squelch,
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when it is set to the standard value of 45. An open squelch is displayed on the PTC front
panel by either the Idle or Traffic LED lighting (depending on the received RTTY signal).

Coastal radio stations or other professional RTTY stations normally send the character
string ZCZC in advance to a new message. The end of a message is followed by the
character string NNNN.

This can be used to make a Start/Sop squelch available. If ZCZC/NNNN is activated the
PTC-llpro receive in the Baudot/RTTY mode only if the pattern ZCZC is found in the
data stream. As commercial radio stations only send for a short time at a day, using this
special (digital) squelch can reduce the accidental received QRM drasticaly.

The ZCZC/NNNN autostart can be activated setting the squelch parameter to a value
between 100 and 200. If the squelch value is set to 140, the PTC-IIpro operates with the
ZCZCINNNN autostart and additionally with the normal analog squelch of 40 (value
minus 100). This means that also during open autostart squelch the receiption is
interrupted, if the signal falls below acertain level.

6.92 STatus
Default setting: 1
Parameter: 0 Status checking on (see text).

1 Status checking on.
2 Status checking on (automatic status output).

The status word polling in the PTC-Ilpro is permanently turned on. The parameter O
has only been retained for compatibility reasons.

The status word polling in the PTC-l1pro is permanently turned on. The status command
has only been retained for compatibility reasons. Any argument isignored.

This command facilitates polling of al operational states of the PTC via the serial
interface. Thisis useful for mailbox systems, or more luxurious terminal programs.

The status byte is called by the RS character (ASCII decimal 30). This definition of the
status request byte does not impose any restrictions on data transparency. PACTOR uses
ASCIl 30 (decimal) as the idle byte which can only be transmitted via a supervisor
sequence.

The PTC's status reply aways begins with an echo of the RS character (ASCII decimal
30) to facilitate unique identification of the status information following. The actua status
byte follows this header.

This modular status level concept facilitates an expansion of the status information in the
future, i.e., in a higher status level, even severa bytes containing status information can
be implemented. The status bytes (incl. header) are sent in direct sequence.

During the transmission of status information new status requests are ignored.

The status information is processed totally independent from the current XON/XOFF
state of the seria interface.
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In status mode 2, the PTC-l1pro has an automatic status output. This means that the status
no longer needs to be regularly polled by the terminal program. Instead, every status
change causes the status information automatically to be given. The status output isin the
usual format: 30, S (S = status-byte). In status mode 2, the status byte can still be polled
viathe terminal as before, for instance directly after the start of the terminal program.

Hints for programmers. Through the PACTOR software the status reply may be delayed
by 150 ms. After a system boot (power on, RESTar t , or RESEt ), the status polling is
ready after the first cmd:-prompt. Construction of the status byte (status-level 1):

Bit 7]l6]5[4]3[2]1]0
Meaning | 1 MODE D STATUS

Bit 7 aways 1 to avoid control codes (XON/XOFF, etc).

Bit 3 (DIRECTION bhit) reflects the state of the SEND LED. Thisbit is 1 when the PTC
isthe packet sender.

The fields mode and status have the following meaning:

Bit
2| 1| 0| STATUSBIts |Remark
0]0|O ERROR
0|01 REQUEST
0|10 TRAFFIC
0|11 IDLE Idle byte in packet, does not exclude traffic bytesin
the packet!
10| 0 OVER The system is busy with a CHANGEOVER. ERROR,
REQUEST, TRAFFIC, and IDLE are ignored.
1/]0]1 PHASE AMTOR only.
1110 SYNCH Active immediately after first half of aselcall or the
first 4 decoded PACTOR address bytes.
1]1]1 IGNORE Status currently not defined (e.g. STBY).
Table 6.3: PTC status information, Bit 0-2
Bit
6|54 MODE-Bits |Remark
00| O STANDBY
00| 1| AMTOR-ARQ
O 1| 0| PACTOR-ARQ |Activeno morethan 20 ms after the end of the SYNC

sequence in the received SYNC packet, or for a
MASTER start no later than the begin of the data
packet.

AMTOR-FEC
PACTOR-FEC
RTTY /CW

LISTEN AMTOR or PACTOR.
Channel-Busy | RF channel busy.

=)
==
R|lo|k|o|r
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Table 6.4; PTC status information, Bit 4-6

In STBY condition the PTC-Ilpro analyzes the HF channel and differs between busy and
free.

A busy channel is defined as al signals that are audibly distinctly different from noise,
but, however, having a speed < 250 Baud. Packet-Radio (300 Baud) is virtually ignored.
Furthermore, strong carriers on the channel are not evaluated as channel busy. Even the
very hard to detect PACTOR-I1 signals were recognized. The PTC-1lpro reacts well even
to short QPSK/BPSK sections, so that even the short PACTOR-II acknowledgement
signal is sufficient for the channel to be recognized as busy.

Thisfunction is essential for automatic stations, e.g. W nLi nk systems.

An occupied HF channel is indicated by a status value of 247 (Channel busy) being given
over the seria interface. After the PTC-Ilpro channel busy status has been activated, it
remains so for at least 3.5 seconds. An optical output is also given, with the TRAFFIC
LED lighting up when the channel is busy.

The Channel busy status is only given in the STBY condition, and not in Listen mode
(L=1)!

6.93 SY Stest

The system test is not normally required by the PTC user, but has been included here
for the sake of completeness. SYSt est is purely atool to diagnose and rectify faults
in defective PTCs. In normal operation this function is not needed.

The command SYSt est (without argument) activates the system-test menu. (Sys:-
menu). The command prompt takes the form sys:.

Within the sys:-menu the following systemtest commands are allowed:

Audi o, AUDPerm Beep, DD, Down, Fsk, Help, Kill, Led, Ptt,
PLI, Ram SERNum Up, Quit.

All other normal commands are not available! The sys:-menu may be ended with Qui t
or DD.

The SYSt est command may also be followed by an argument, which should be a
command from the sys:-menu. In this case, the PTC carries out only that given
systemtest command, without switching to the sys:-menu. The command virtually has
been fed through.

This command for example would show the PTC-IIpro RAM expansion.
cmd: SYS Ram <Return>
For a detailed description of the SY Stest commands see chapter 12, page 195.
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6.94 Term
Default setting: O
Parameter: 0 Simpletermina mode.

1 Terminal mode with delayed echo.

2 Split screen terminal mode.

3 Enhanced split screen.

4 Split screen with command prompt recognition.
5 Split screen aso for Packet-Radio.

With this command it is possible to make the PTC-11pro support split screen terminals.

In ssimple terminal mode text is not sent to the terminal when the PTC receives
commands from the user. The text stream is interrupted by the first command given. At
maximum 2000 characters are stored. The terminal must have local echo (halfduplex).

Terminal mode 1 is for use with simple split screen terminals. The incoming text, and
the text to be sent out, should be displayed in separate windows on the screen. All
transmitted characters are echoed by the PTC, as soon as they are transmitted and
correctly confirmed by the station the PTC is connected to (delayed echo).

In terminal mode 2 the PTC completely controls the switchover between the windows
on the screen. Therefore the screen is divided in two areas. In the upper area the system
information of the PTC and the text to be transmitted appears. The lower window shows
the recelved text and the delayed echo-text. The PTC sends Ctrl-A as a changeover
character to the TX/information window and Ctrl-B as a changeover character for
RX/delayed echo window. The windows should be scrollable independently.

Terminal mode 3 arranges the delayed echo to be signaled by a Ctrl-C, not a Ctrl-B as it
isin terminal mode 2. The normal RX text is still signaled by a Ctrl-B. This convention
makes it possible to divide the screen into three parts. The first window (Ctrl-A) for
system information and TX text, the second window (Ctrl-B) for RX text and the third
window (Ctrl —C) for delayed echo text.

Terminal mode 4 differs from TERM 3 in that the PTC sends a Ctrl-D before every
command prompt. TERM 4 considerably eases the terminal programming, in that the
continuous search for prompts (cmd:, **--A--** etc) is no longer required. Also, the
PTC aways sends a pseudo prompt when the command interpreter is closed again (on
Connect, on switching to the CW or RTTY modes, etc.). This contains only a < Ctrl-D>,
followed by a <CR>, thus complete control over the (command) input window is
maintained, and there is no ambiguity concerning the <CR> sent from the PTC. It is
recommended that the <CR> from the keyboard, signaling the end of a command, is not
shown as local echo in the input window, but just ignored. This minimizes unnecessary
empty lines in the input window.

In terminal mode 5, PR data, link status messages, monitor information etc is always
proceeded with a Ctrl-F. Only direct answer messages for a command input do not fall
under this convention. This allows the comfortable administration of PR multi connects
etc. using a non hostmode terminal.
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All PR received datais sent at once to the termina program without bothering about the
Set ch command (refer to chapter 9.6.34, page 164). Set ch only has influence on the
present transmit channel in terminal mode. This means that one must set Set ch to 2 if
one wishes to transmit data via channel 2. (If for instance an external link from the PTC-
[1pro has been automatically given channel 2 and one wanted to write a text to that other
station.) Terminal programs that fully support Term 5 must therefore also automatically
administrate the Set ch command.

After Ctrl-F, follows the channel number (binary, increased by 48) and then the codebyte,
asisdefined in WASDED hostmode:

Code Byte | Meaning

0 Success, no text follows (Not used in Term 5)
Success, text follows (Not used in Term 5)
Error, text follows (Not used in Term 5)
Link statusinfo follows (CONNECTED to... &tc).
Monitor header follows/ no monitor data
Monitor header follows/ monitor data available
Data from the monitor follows
Data from the link follows

Table 6.5: Code byte description

N[OOI |IWIN|F-

The terminal mode 5 also extends the command prompt. Every command prompt, as in
terminal mode 4 is proceeded with a Ctrl-D. after every Ctrl-D however, follows a byte
with prompt information. Bits 5-7 contain coded information about the prompt sort:

Bit 7| Bit6|Bit5 Prompt Bits0-4

0 0 0 Not alowed | -

0 0 1 cmd: 0=cmd, 1=AMTOR, 2=MONITOR, 3=RTTY,
4=CW, 5=PSK 31

0 1 0 trx: always 0

0 1 1 Sys: aways0

1 0 0 aud: always 0

1 0 1 pac: present input channel (0-31)

1 1 0 rcu: always 0

1 1 1 fax: always 0

Table 6.6: Prompt coding

The bits 0-4 contain additional information, depending on the actual prompt. After the
prompt codebyte it follows as usual the text prompt information, ended with a Ctrl-A.

The pac:-prompt contains the channel number of the presently set input channel
(Set chn) as plain text information before the colon. (Channel numbers of two digits are
thus output by two ASCII number characters.)

The prompt information of terminal mode 5 cannot be split. |.e. no other information can
be pushed through between bytes. The prompt always begins with a Ctrl-D and always
ends with a Ctrl-A.
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6-95 TI me Remote

Default setting: none

Parameter: HH:MM:SS Desired time.
Arguments are ignored during remote control.

Tl me isused to set or read the internal clock.
If Tl me is entered without a parameter, the current time is displayed.

When the clock is set, leading zeroes must not be omitted. The colons can be omitted.
Wrong entries cause awrong programming of the clock chip.

Setting the clock to 9 o' clock 56 ninutes and 5 seconds
cmd: TI 09:56:05

or
cmd: TI 095605.

6.96 TNC
Default setting: O

Parameter: 0 Simple PTC termina mode.
1 TNC mode with Ctrl-A echo.
2 TNC mode with Ctrl-A echo and *-prompt.

hostmode terminal programs are developed for pure PR controllers (TNC) with The-
Firmware (TF) as firmware. But some properties of the simple command structure
suggested by the WABDED are not suitable for a modern multimode controller. Thus TF
uses as prompt only an asterisk * - thisis for a system with many submenus (e.g. PTC-
[1pro) not very supportive. For example the PTC-l1pro displays in the main menu cmd.:.
Switching to a submenu the prompt changes, so that the user has the advantage to know
directly which menu is selected.

Some hostmode programs test exactly if a controller with TF is connected — most of all to
determine if the used controller is already in the hostmode or till in the terminal mode.
For this purpose, as response to the ESC character the asterisk prompt is expected. In the
normal mode the PTC does not send the asterisk prompt, because the ESC character is
responded with its own prompt (e.g. cmd:).

Programs like SP or TOP will never switch to the hostmode but ssimply stop the
initialization phase. Without a workaround this programs could not be used with the PTC-
[1pro. Thisworkaround is represented by the TNC command.

Using this command, the PTC-lIpro, up to the desired extend, adapts its behaviour to
react similar to the WABDED command interpreter. The PTC-llpro reacts similar to a
normal TNC if the TNC command is activated. This causes somewhat incompatibility to
the own standard, but the necessary adaptions are tolerable.

109



6 Commands

Description of the parameters:

0. normal PTC terminal mode, PTC-llpro prompt as usual.

1. Aslong asthe PTC isnot in the hostmode, the charcter Ctrl-A is always echoed. Asit
is unlikely in the terminal mode that a Ctrl-A is sent to the PTC, thisis not really a
restriction or incompatibility. (Binary data has to be transfered using hostmode). But
the echo of the Ctrl-A character is necessary when using WinGT. Unfortunately
without these echo WinGT will idle a minute after startup. But with TNC set to 1
there won’t be a waiting period and the program starts immediately. If TOP or SP are
not used the PTC-l1pro can aways be operated with the TNC set to 1.

2. The PTC-llpro shows the same behavior as in the TNC 1 mode, but additionally the
prompt will be altered to asterisk *, i.e., the PTC answers to a ESC character not with
the cmd:-prompt but with the asterisk. This setting has to be used to operate the PTC-
[1pro with TOP or SP as the terminal. Unfortunately sometimes the Asterisk collides
with other terminal programs expecting the cmd:-prompt. With Pl usTer m or
programs similar to thisthe TNC parameter should be set smaller than 2.

To work in avery comfortable way with all these programs (without having to execute
the TNC command) it is recommended to add the command TNC 0 within the PTC
initialization file of non-hostmode programs (e.g. STARTUP.PTC for Pl usTer m.
Using this option the PTC will work as a normal PTC independent from how it was
used before and will provide the prompt that the non-hostmode terminal programs
expect.

Similar to what is described above, one can add the command TNC 2 into the de-
initialization file (e.g. SHUTDOWN.PTC for Pl usTerm of the non-hostmode
program, so every hostmode program can be started without problems afterwards.

6.97 TOnNnes

Default setting: 0
Parameter: 0 Low tones (1200/1400 Hz).

1 Hightones (2300/2100 Hz).

2 Freely adjustable tones - definable with Mark - Space commands.
3 PACTOR-III tones 1200/1400 Hz

4  Standard PACTOR-II1 tones 1400/1600 Hz

5 PACTOR-III tones 1600/1800 Hz

The TOnes command allows the PTC-I1pro to be switched between two preset Low tone

or High tone standards, or to freely adjustable tone frequencies. The two tones are used
for FSK aswell as PSK operation.
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With PSK operation, care must be taken that the difference between the two tones is
exactly 200 Hz, to remain compatible with the PT-I1 standard.

There is nothing, however, against experimenting with a chosen partner station with
different shifts. It should be noted, however, that shifts greater than 200 Hz cannot be
used with a narrow IF filter.

A PACTOR connection will only switch to PACTOR-III during link establishment if the
TOnes parameter is greater than 2! We generally recommend to use TOnes 4 - also for
PACTOR-I/1l connections. Furthermore we recommend to work PACTOR-I111 only on the
upper sideband (USB).

Please also note that the audio passband, i.e. the occupied audio spectrum, of the
PACTOR-III signal always is fixed at 400-2600 Hz and INDEPENDENT of the TOnes
setting. Regarding PACTOR-I1I, TOnes does ONLY define the (connect) tones used
during link establishment, it does NOT define the relative location of the audio passband.
If you want to adjust the audio passband, you can only do that by using the “passband
tuning / IF shift” (or similar) at the radio!

Both systems participating in a PACTOR-111 connection MUST definitely use the same
TOnes parameter - otherwise alink will not work properly!

A description of the parameter follows:

0 Low tones
1400 Hz = Mark frequency.
1200 Hz = Space frequency.
If TR=0 (default), in RTTY and AMTOR the TRX must be set to USB operation.

1 Hightones
2100 Hz = Mark frequency.
2300 Hz = Space frequency.
If TR=0 (default), in RTTY and AMTOR the TRX must be set to LSB or FSK

2 The freely definable MAr k and SPAce tones are used. We recommend TR to be set
to 0 and to operate using USB, whereby the Mark frequency should always be higher
than the Space frequency. Using this convention allows the higher AF, as well as the
higher HF frequency to represent the Mark condition, and Logic 1 in RTTY and
AMTOR With PACTOR, the shift direction plays no part in the decoding, as the
correct relationship is always obtained at the start of the link.

3 PACTOR-III
1200/1400 Hz
Cdll (dial) tonesfor PACTOR-III link setup

4 PACTOR-III (recommended setting)
1400/1600 Hz
Call (dial) tonesfor PACTOR-II1 link setup

5 PACTOR-III
1600/1800 Hz
Cdll (dial) tonesfor PACTOR-III link setup
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6.98 TR

Default setting: 0

Parameter: 0 TX and RX shift normal.
1 Only RX shift reverse.
2 Only TX shift reverse.
3 TX and RX shift reverse.
Only valid for RTTY and AMTOR. |

Invertsthe TX and RX audio shift (mark and space tones).
6.99 TRX Remote

The TRX -command (without argument) activates the transceiver remote control menu
(trx:-menu). The command prompt takes the form trx:. The following transceiver control
commands are allowed within the trx:-menu:

Channel, DD, Down, Dunp, Dwell, Frequency, Help, List,
Ofset, Ptine, Rtype ,Scan, Tlner, Transfer, TYpe, Up, Qit,
Wait, XGate, XScan, YType.

All other (normal) commands are not available from within the trx:-menu. The trx:-
menu may be closed either with DD or Qui t .

The TRX-command may also contain an argument, this being a suitable command from
the trx:-menu. In this case the PTC will then carry out this command, without switching
to the trx:-menu. The control command may be said to be fed through.

This command, for example, would change the frequency of a connected transceiver
directly to 14079.0 kHz - without having to divert to the trx:-menu.

cmd: TRX Frequency 14079.0 <Return>
For a detailed description of the TRX commands refer to chapter 13, page 199.

6.100 TXDelay
Default setting: 4

Parameter: X 1...16, PTT delay in X * 5 msec.

Sets the TX keying delay (x times 5 ms). The TX keying delay (TXDelay) is the time
between activating the PTT and the sending of the first data.
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6.101 UMlauts
Default setting: 1

Parameter: 0 No umlaut in Huffman.
1 German umlautsin Huffman.

With UM aut s, the umlaut convention (for German umlauts) for Huffman coding is
activated or de-activated. The coding table is described in the MOde command. Usually
the activated umlaut convention is used, as this considerably increases the transmission
speed of German plain-language texts. The very often occurring umlaut is then being
transmitted within a Huffman packet.

Unfortunately, within the ranks of PTC clones, there is equipment that cannot convert the
umlaut (multimode controllers from the USA). In order to remain compatible with these
systems, the PTC allows the umlaut coding table to be turned off.

6.102 Unproto
Default setting: 1*2

Parameter: 1...10, Transmission mode for Unproto operation.
30...41
*1...5 Number of packet repetitions.

This command allows the transmission of broadcasts (CQ calls etc). in PACTOR without
acknowledgment from the receiving station(s). An optional parameter sets the baud rate,
and the number of repetitions of packets, in the transmission. This parameter can be set
according to prevailing conditions.

Set the number of packet repetitionsto 3.
cmd: U*3 <Return>
Now, with the following command a 200 baud transmission can be started.
cmd: U2 <Return>
Unproto possibilities for PACTOR-I:
Parameter Speedlevel Packet definition

1 100 BdFSK  (standard method for Level | CQ calls)
2: 200 Bd FSK
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Unproto possibilities for PACTOR-II:

Parameter Speedlevel Packet definition

: 100 Bd DPSK (short cycle) (standard method for Level I1 only calls)
200 Bd DPSK (short cycle)
400 Bd DPSK  (short cycle)
800 Bd DPSK (short cycle)
100 Bd DPSK (long cycle)
200 Bd DPSK (long cycle)
: 400 Bd DPSK (long cycle)
10: 800 Bd DPSK (long cycle)

Unproto possibilities for PACTOR-III:
Parameter Speedlevel Packet definition

NI AW

30: 1 short cycle
3L 2 short cycle
32 3 short cycle
33 4 short cycle
34. 5 short cycle
35: 6 short cycle
36: 1 long cycle
37 2 long cycle
38: 3 long cycle
39: 4 long cycle
40: 5 long cycle
41: 6 long cycle

If no argument is given, then the PTC-llpro uses the mode that was last used, or the
default setting. The actual mode is shown on the LED status field.

The Unproto mode may be terminated with a QRT character, a Di sconnect. It is
always possible to abort a unproto transmission using the command DD.

A repetition rate of 3 does not mean that the text appears on the screen of the receiving
station 3 times. In this case, the PTC increases the redundancy of the signal by repeating
it. The transmission takes longer, but there is a correspondingly greater chance of
receiving it correctly. At the receiving station, once a packet is correctly received, it will
not be received again. A data packet may be repeated 3 times, but will only appear once
at the receiving station(s). It is recommended that the repetition rate should be adjusted
according to propagation conditions. A greater repetition rate, and lower baud rate, for
poor conditions, and conversely a lower repetition rate, and higher baud rate, for better
conditions.

After approximately 4 minutes of idle transmissions, an automatic QRT is carried out. I

6.103 UPDATE

The UPDATE command renews the PACTOR firmware in the Flash ROM of the PTC-
[1pro. It should only be used together with the corresponding program on the PC, which
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automaticly performs the update procedure with all necessary handshake and control
mechanisms.

6.104 USer Remote

The User command enables an overview of all presently operating PTC-1Ipro links.
Here the PTC-Ilpro gives out the callsign of the opposite station, as well as the digipeater
list etc. In contrast to the CSt at us command in the pac:-menu, the User command
aso lists an operating PACTOR link, under channel number 0. (This channel is free, as
the PR channel 0 only serves as amonitor channel and thus no link is possible).

6.105 USOs (Unshift On Space)
Default setting: O

Parameter: 0 Unshift on space disabled.
1 Unshift on space enabled.

Has effect only on RTTY reception. With USGs switched on, every received space
character sets the Letter/Figures shift to Letters. This has the advantage that the manual
shift switching (<Ctrl-B> or <Ctrl> + <B>) required with weak or noisy signals, (to
mitigate the figures printed due to a false Figures shift being received, or Letters shift
being missed) can be virtually dispensed with. The long strings of numbers often received
from DX dtations, instead of the actua text, is now virtually a thing of the past. A
problem can however occur with a switched on USQGs, when a string of figures are
received with only a space character in between, and the transmitting station fails to send
anew Figures-shift after the space, to denote that the next character(s) are figures.

6.106 VERIfy

Thisis identical to the RELOCad command, except the BBS file is NOT loaded into the
PTC. The checksum is calculated instead so as to check the file integrity, without
destroying the BBS contents.
6.107 Version gremote

Shows a short version and copyright message:

PTC-1lpro System/ witten by H -P. Helfert (DL6MAA)
Version V.2.8 (C 1994-99 SCS GrbH - Ger many

Default setting: none

Parameter: Filename  File or directory name.
Title Optional title of the message.
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From remote the same function is also available as Send command.

Enablesfiles to be sent to the PTC mailbox. The end of the fileisindicated, in the case of
direct input from the terminal, by an ESCAPE-Character (refer to ESCchr , chapter 6.39,
page 80). In the case of a remote station sending a file via PACTOR to the mailbox, the
end is indicated either by a CHANGEOVER, <Ctrl-Z>, or NNNN. In AMTOR, the end
of the file is indicated by the CHANGEOVER (+?), or NNNN. An ESCAPE character
from the sysop breaks off the remote controlled file input. The remote control sequence
'/I' may be contained within files, as, during the file input, the sequence has no meaning.

The Wit e command may also contain two parameters. Wit e filename [title]. The
filename is essential for mailbox operation. The filename is the name of the subdirectory
in which the message will be stored. If this is missing, then the PTC reacts with a
message:  *** missing filename. The message can additionally be given a title. The
title is not necessary, and can be left out. Contrary to most Packet-Radio mailboxes, the
title is not automatically requested!

Stores a message for DL3FCJ (without atitle).
cmd: W DL3FCJ <Return>
Stores a message for DL1ZAM entitled '‘Board Layout'
cmd: WDL1ZAM Board Layout <Return>
Stores a message for DL6MAA entitled Thisisatest'.
cmd: WDL6MAA Thisisatest <Return>

The last example shows that the title could be more than one word. The whole text after
the filename is interpreted as the title of the message. The length is limited to 32
characters and additional characters are cut off.

Filenames identical to a filename number (1-, 2, 2-3, etc). are not allowed and an error
message will occure in this case.

6.109 XUser

The XUser command is used to manage the user list.

The PTC-llpro firmware alows to define user specific access priorities, i.e., that it is
possible to define in a user list if for example the user DKOFAT is permitted to use the
PR->PACTOR gateway or if he is alowed to read private messages for other callsigns
from the Packet side, etc.

Up to 64 entries are possible in the user list. The first entry is always assigned to the
callsign ALL and defines which priorities are given to the users being not part of the list.
Example for atypical user list:

User Priorities /PR BOX/ PT-BOX/ PR GATE/

ALL...... 2220 DL1ZAM..9999 DL6MAA...3330 DL2FAK. .. 3330
DKOFAT. .. 2230 DL3FC ... 2230
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Each entry consists of the user callsign and a four-digit character string indicating the
assigned priorities. At the moment only the first three characters are used, the fourth one
is reserved for future extensions. The first three characters define the priorities for 1.
mailbox access from PR side, 2. mailbox access from PACTOR side and 3. usage of the
PR->PACTOR gateway.

A detailed description of the priorities is omitted for the moment. The following
functionality is available:
PR-Box priority: Smaller 3: only reading of own and public filesis possible
Larger or equal 3: reading of al filesis possible
PT-Box priority: Smaller 3: only reading of own and public filesis possible
Larger or equal 3: reading of all filesis possible

PR-GATE priority: ~ Smaller 3: Accessto the PR>PACTOR gateway is denied
Larger or equal 3: Free accessto all gatesis provided

Detailed information will be available in later versions.

Concerning to the user list and the details explained above users being not covered by the
list are, e.g. not able to use the PR>PACTOR gateway, because the PR-GATE priority
for the callsign ALL is 2. On the other hand the user DK9FAT is able to use the PR-
GATE, but has no access to foreign private files.

The XUser command is used to manage the user list. XUser has various functions
depending on the kind and number of added arguments:

XUser without argument

Displays the complete user list.

XUser ----

Deletes the user list and sets the priority of the callsign ALL to default (3330).
XUser CALLSIGN

Displays the priority assigned to the callsign CALLSIGN.

The length of callsigns could be up to 8 characters but in practice they should not be
longer than 6, because in PR the length is limited to 6 characters by the protocol.
Callsigns extensions, e.g. F/DL6MAA/M are inadmissible and not useful because of
incompatibility with the PR protocol. The PTC-Ilpro cuts al characters appearing after a
special character in the callsign automatically. From the entry DL6MAA-10 is
automatically DL6MAA generated. The entry of a SSID in the calsign list is not
possible.

With the help of the "wildcard" * groups of callsigns can be defined (e.g. XU DO* 0000).
Priorities without the "wildcard" in the callsign dominate, e.g. XU DO1XXX 333 has
priority despite the DO* entry in the user list. "Wildcards' can be used for example to
suppressillegal accessto the PR [0 Pactor gateway.

XUser CALLSIGN -
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Deletes the callsign CALLSIGN from the user list. The PTC-llpro confirm that with
“OK”. The entry ALL cannot not be del eted!

XUser CALLSIGN xxxx

Sets the priority for the callsign CALLSIGN to the value xxxx. The numbers 0-9 are
allowed for each character within xxxx, e.g. 1330. No spaces between the numbers are
allowed. If less than 4 digits are defined, the PTC-lIpro automatically adds a O at the
missing positions. The PTC-Ilpro confirms with “OK”.

The user list has no limiting effect for entries from the console.
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Chapter 7
7 Audio

The Audio-denoiser-menu (aud:-menu) is activated with the command AUdi 0. The
command prompt takes the form aud: .

The following commands are available in the aud:-menu:

Bandwith, Center, CWilter, DD, Delay, Help, Invert, Level,
Not ch, Peak, Quit, Through, TOne.

All other (normal) commands are not available in the aud:-menu! Qui t or DD exit the
aud:-menu.

The commands of the aud:-menu in detail :
7.1 Bandwidth
Default setting: 300

Parameter: X 30... 1000, Bandwith in Hz.

Adjusts the -6 dB bandwidth of the CW-filter continuously between 30 and 1000 Hz.
(Refer also to command CW i | t er , chapter 7.3).

1.2 Center
Default setting: 1400

Parameter: X 300... 2700, center frequency of the CW-filter.

Sets the center frequency of the CW-filter continuously between 300 and 2700 Hz. (Refer
alsotocommand CW i | t er, chapter 7.3 and the command CWI'er m chapter 6.30).

The Cent er command also adjusts the audio frequency of the CW-Terminal (chapter
6.30) of the PTC-llpro send and receive sides. (In firmware releases prior to version
1.12, the CW-Terminal used the current Mark-frequency, which sometimes was not
particularly suitable).

7.3 CWrilter

Activates the CW-filter, using the center frequency set by the Cent er command, and the
bandwidth set by the Bandwi dt h command.

Thefilter is designed as FIR with alinear phase-change, so that even with a bandwidth of
30 Hz it does not ring. The transfer function has not been designed for maximum edge
steepness, but a shape delivering a signal easily readable for the human ear, and the best
signal/noise ratio possible.
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7.4 DD
Terminates the aud:-menu.

7.5 Delay
Default setting: 100

Parameter: X 0... 1500, delay in ms.

Defines the delay time between the Audio-IN (socket X5, PIN 4) and Audio-OUT (socket
X5, PIN 1) signal.

7.6 Help

Lists all commands used in the aud:-menu.

7.7 Invert

Default setting: 3000

Parameter: X 3000... 4500, inversion frequency in Hz.

Activates the Audio-inverter to change LSB to USB and USB to LSB. The inversion
frequency is normally set to 3000 Hz. An optional argument allows adjustment of the
inversion frequency between 3000 and 4500 Hz..

Audio-inverter with an inversion frequency of 3600 Hz
aud: | nvert 3600 <Return>

7.8 Level
Default setting: 50

Parameter: X 0... 100, output level of the audio-amplifier.

The Level command sets the volume of the internal audio amplifier which supplies the
speaker that can be connected to the PTC-I1pro.

7.9 Notch

Activates the automatic N-times notch filter. All systematic signals are heavily
attenuated. The algorithm used leads to considerably less signal distortion of speech
signals compared to simpler DSP notch filters.
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7.10 Peak

Activates the automatic N-times peak filter. This may be considered as a phase-linear
Auto-Correction filter, of a very high order and large dynamic range. This filter enables
dow CW-signals within the SSB bandwidth to be found that lie below the level
discernible by the human ear. The filter algorithm puts a very narrow band filter on all
systematic signal components. Uncorrelated noise is heavily attenuated.

7.11 Quit
Terminates the aud:-menu.

7.12 Through

Loops through the Audio signal direct, i.e. without filtering, from the input (ADC) to the
output (DAC).

7.13 TOne
Default setting: 1000

Parameter: X 1... 5000, frequency in Hz.

Starts the sine wave generator. The frequency required is given as an argument for the
command. The range covers 1 Hz to 5000 Hz with a resolution of 1 Hz. The command
without an argument delivers atone of 1000 Hz.

The command can also be used to setup a dual tone generator. For this, the second
frequency is entered after the first one, separated by a space. Both tones are generated
simultaneously, which is well suited for measurements of intermodulation distances of
transmitters and power amplifiers.

Example:
aud: TO1000 2000 <Return>

generates a two-tone signal of 1000 and 2000 Hz the same time.

The amplitude may be set using the FSKAnpl command from the main menu (refer to
chapter 6.42, page 81).
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Chapter 8
8 FAX

8.1 General Information

In addition to the normal teletype modes the PTC-Ilpro supports the following modes;
FM-FAX (Shortwave), AM-FAX (Satellites), SSTV (All present standards) and NFSK-
Demodulation for decoding various shortwave tel eprinting methods.

The agorithms used here, profit from the relatively high computing power of the PTC-
I1pro and allow the system to easily reach the theoretical limits regarding definition, filter
performance and resistance to interference in all picture operating modes. Additionaly,
particular for STTV, a new concept for recognizing and filtering the synchronization
impulses has been incorporated. With the use of DSP techniques, the system delivers
excellent linearity, both in the receive and transmission paths. This means very good
color rendering and reproducibility. A possibility for manually setting the filter bandwidth
and maximum picture definition alow the user to adjust for actual signal conditions.

Transmit operation is also supported for FM-FAX/FSK, AM-FAX and SSTV. The
FM/FSK modulator is phase-continuous and highly linear, producing an extremely clean
transmitted signal.

The FM/FSK demodulated signal is available as a 1 bit square wave at PIN 6 of the RS-
232 interface in addition to the usual 8-bit serial transfer. This allows full compatibility
with the widely used radio teleprinter programs such as Zorns Lemma.

The PTC-Ilpro operates in al special MODEM functions as a FULL-DUPLEX modem.
This means the appropriate demodulator generates the correct data even during the
transmit phase. Thisisin most cases however, only of interest for testing purposes.

8.2 Basicinfo concerning FAX and SSTV

8.2.1 AM-FAX

This FAX variant is found mainly in the typical VHF/UHF/SHF FM frequencies, despite
the fact that one tends to think of AM as a shortwave mode. In practice, AM-FAX is an
FM transmission, but is concerned with the transmission of an amplitude modulated low
frequency carrier. The frequency of the carrier tone is normally 2400 Hz. The
instantaneous amplitude relates to the brightness information. When the tone is at its
maximum amplitude, then the receive program must paint a white pixel. When the tone is
very soft, then a black pixel must be displayed. (NOTE: with FM, the loudness of the
transmitted signal has no relation to the strength of the received HF-signal).

The most interesting signal sources of AM-FAX are mainly the weather satellites
(NOAA-Satellites on 137 MHz or the geostationary Meteosat 5 or GOES (USA) on
approx. 1.7 GHz.
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To receive these satellites, it is recommended that a specia receiver is used with an IF
bandwidth of approx. 30-50 kHz. For the 1.7 GHz band, a small dish or Y agi-antenna
with alow noise LNA or LNC will also be required.

Meteosat 5 for example, transmits almost continuous IR and VIS pictures with a
resolution of 2.5 to 5 km in a format of 800 x 800 pixels. Many programs are able to
automatically sense the beginning of each picture by using additional digital information,
and to make very impressive weather films. These films are interesting not only for
amateur meteorologists, but also for sailors, mountain climbers etc.

The pixel-rate from Meteosat 5 is 3360 pixels per second - 4 lines are transmitted per
second. The resulting bandwidth (relating to the appropriate Nyquist filtering) is + 1680
Hz or atotal of 3360 Hz. The PTC-lIpro alows the maximum possible resolution of the
Meteosat signal to be displayed.

8.2.2 FM-FAX

Frequency modulated FAX is the established standard for weather maps and press
photographs on shortwave and longwave. This very old WEFAX-Sandard is however
rapidly losing importance in the commercial sector. One reason is that the quality of the
FAX image is strongly influenced by the effective signal to noise ratio and the
propagation conditions (e.g. multipath propagation). In amateur use however, FM-FAX is
a useful mode as it allows high definition in comparison to SSTV, for transmission of
highly detailed pictures on good to very good HF paths.

The center frequency for FM-FAX has established itself as 1900 Hz. On longwave, a
frequency shift of 150 Hz is usual. On shortwave it has standardized at 400 Hz. This
means that in a normal FAX signal on shortwave, the brightness information white is
transmitted by atone of 1900 + 400 Hz i.e. 2300 Hz, and "black" is represented by 1900...
400 Hz or 1500 Hz. A gray-scale is given by the appropriate frequencies between the
limits represented by 1500 and 2300 Hz.

The Nyquist bandwidth associated with FM-FAX is approximated by the formula
pixelrate + 2*shift. With a pixelrate of 1600/sec, one calculates a Nyquist bandwidth of
800+400+400+800 = 2400 Hz. The PTC-llpro allows a resolution of up to 2600
pixels/sec. The bandwidth of such asignal is approximately 3400 Hz, so that a steep sided
2.4 kHz SSB filter would be too narrow to allow the full resolution to be used. It is only
useful to increase the receiver bandwidth above 2.4 kHz when it is known that the
transmitted bandwidth is not limited to 2.4 kHz. Here only trial and error will tell if the
received picture resolution isimproved with awider receiver |F bandwidth.

The majority of FM-FAX transmissions are carried out with a speed of 120 lines per
minute, however 90 and 60 lines are also used by various agencies for special purposes.
The speed may be guessed, with a bit of practice, from the sound of the signal from the
station loudspeaker. If one is not sure, then it can be found by counting (for example for
half aminute) the typical rhythmical beat of the FAX transmission.

The start and end of an FM-FAX transmission is usually signaled by a long (severa
seconds) tone sequence. This method is called APT, which means nothing more than
Automatic Picture Transmission. FAX-Programs can evaluate these APT tones
automatically.
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FM-FAX signals may be found all over the shortwave bands, and are easily recognized
by their typical rhythmical and somewhat rough tone. The receiver should be set to USB
for FM-FAX reception, so that the correct relationship between brightness and frequency
information is maintained. (If the wrong sideband is chosen then the pictures are inverted,
i.e. black lines are drawn white and vice-versa).

823 SSTV

With use of a computer creeping into virtually every shack, the SSTV mode has changed
from atechnical challenge for a few specialists, to arelatively wide-spread and amusing
amateur radio pastime. Above all it is also interesting for epicures in private to observe
the large number of STTV transmissions on 20 and 80 m. In the early days of SSTV, it
was only possible to transmit relatively low definition Black and White pictures. The new
generation of SSTV standards, under good propagation conditions, offer an astoundingly
good, high resolution, true-color picture. In the last few years, two variants have
established themselves as de-facto standards. MARTIN 1 in and around Europe, and
SCOTTIE 1 in the US and US-influenced areas of the world. Both standards are very
similar, and differ only in small details.

In order to allow high definition and aso color transmissions to be made, the new
standards have a transmission time of approximately 2 minutes per frame (as against only
8 seconds for the original Black/White SSTV pictures).

One of the main problems of the old steam SSTV was the persistence of the CRT on
which the pictures were viewed. In this digital age, with electronic storage, the problem is
no longer there. The developer has more or less a free choice, and is virtually only
dictated by the wishes of the user.

Unfortunately, this freedom in transmission times has led to an unnecessary number of
different SSTV sub-standards, some of which are poorly documented. A rea technical
requirement for these multiplicity of standards is not to be found. By limiting the SSTV
practice to a few modes, it is possible to keep a reasonable overview of the entire SSTV
scene.

Like in the early steam SSTV period, the modern systems still use FM as the means for
video transmission, very similarly to the FM-FAX standard (refer to chapter 8.2.2, page
124). The center frequency is usually 1900 Hz, with a shift of 400 Hz, so that asin FM-
FAX, the frequency limits are 1500 Hz and 2300 Hz representing the black and white
respectively.

The difference between FM-FAX and SSTV is that SSTV uses picture and line
synchronization in the form of a special tone frequency which is blacker than black, that
is 1200 Hz. A tone-burst with afrequency of 1200 Hz and a duration of 30 ms signals the
start of a picture frame. At the start of every SSTV line, atone of 1200 Hz with a duration
of 5 msis inserted as a horizontal synch pulse, so that the exact start of a line can be
marked. The exact and rapid processing of this horizontal synch pulse is the key to
satisfactory SSTV reception.

The resolution of MARTIN 1 and SCOTTIE 1 is approximately 300 pixels per line. The
color palette is obtained by mixing the colors red, blue and green. Every line transmitted
actually consists of three lines, each containing the intensity components of the respective
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colors. Effectively, each line contains three sub lines. When using this transmission
system, incorrect tuning does not lead to color errors. It leads instead only to changes in
color intensity.

SSTV signals are often found in the band segment 3730-3740 kHz, as well as 14230 and
14240 kHz. After a short period of getting used to things, the sound of SSTV, asin al
other forms of picture transmission, is rapidly recognized by its distinctive sound from the
station loudspeaker.

8.3 FAX and SSTV with JVComm32

As with WIN95 the real-time processing is not reliable enough, JVComm32 also had
problems using the PTC SSTV/FAX transmission routine at slower PCs. For transmission
the PTC needs a continuous data stream with a high baud rate (usually 57600 baud) from
the PC’s seria interface. No interrupt should occur, as gaps and shifts within the
transmitted picture would be tht result. But a continuous data stream using WIN95 is
only possible with very fast PCs — and also this is no guarantee — it depends on the
computing capacity occupied by other applications.

The second problem of the older implementation: The transmission timing must be
provided by the PC. But PCs only use inacurate and unadjusted oscillators so arelatively
complicated procedure for skew correction on the transmission side was necessary.

Both problems are solved with the new modem command JVConmmwithin the fax:-menu,
activating a new transmission routine. On the receiving side the JV Comm modem of the
PTC-l1pro has the same behavior as the previous FMfax modem (also activated within the
fax:-menu). The only difference is that the PTC provides no receiving data while the
JVComm modem of the PTC-llpro is in transmission state. That means that no full-
duplex with loop back is possible.

The JVComm transmission routine provides a buffered data exchange with handshake.
This dramaticly reduces the real-time requirements of Win95. The PTC transmits data
exactly with arate of 1/20 * Mbaud rate on the HF side (DSP modem). Because the data
rate on account of the 10 steps/byte at the serial interface could be at a maximum 1/10 *
Mbaud rate, the PC has alot of time to fill the transmission buffer of the PTC.

8.3.1  Specifications

PTC-data buffer size over all: 13312 byte

Handshake (RTS, PIN 8 at the SUB-D-9 socket of the PTC)
* Activated (=XOFF, -10 V) at: 8000 byte or more in the buffer

* Deactivated (=XON, +10 V) at: 6000 byte or lessin the buffer
After XOFF the PC could still send about 5000 bytes without causing a buffer overflow.
Output datarate: exactly 1/20 * Mbaud rate

A skew correction usually is not necessary because the PTC-1lpro quartz is adjusted up to
some ppm.
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8.3.2 Reference of databytes concerning the PTC

Value Reference

0-240 Normal, linear frequency transmission data 0=1500 Hz
24 = 2300 Hz

241 Sync tone 1100 Hz

242 Sync tone 1200 Hz

243 Sync tone 1300 Hz

The values 0-243 trigger the PTT and the transmission mode of the JVComm modem.
As soon as one of these bytes is received, the PTC usually switches to transmit and
keeps this condition for (2500 * 1/data rate) seconds (re-triggerable). At a modem baud
rate of 57600 baud the TX tail has alength of 0,868 seconds.

244-250  Reserved for future extensions (no functionality, bytes are ignored)

251 Activates the phasing LED at the PTC front panel.

252 Deactivates the phasing LED at the PTC front panel (Direct
analysis, not via data buffer). This LED can be used during the
receiving operation to signalize sync pulses etc.

253 Deletes the transmission data buffer and shortensthe TX tail to O.
(Direct analysis, not via data buffer). This command can be used to
terminate a picture.

254 Deletes the transmission data buffer and shortens the TX tail to O.
(Analysisviadata buffer). This byte defines the regular end of a
picture. It must be added to each picture to deactivate the
transceiver directly after picture end.

255 Ends the Jv Comm modem. Jump to the STBY mode of the PTC
(Direct analysis, not via data buffer).

8.3.3 L ED functions
Receiving mode
The LED behavior is the same as in the Fmfax modem.

But it is possible to control the phasing LED from the PC side with the data bytes
251/252.

Transmission mode
e Send LED active.

» Phasing LED active, aslong as the data byte processing isin the range of 241-243.
» Traffic LED active in the XOFF state.
» LED’sof the tuning indicator. Data byte O=left-corner, data byte 240= right-corner.

Important Note:
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The JvComm transmission routine of the PTC-llpro is supported from the JVComma32
version newer than 0.96¢ beta by JVv Comm32.

It is possible to download JVComm32 in the internet from the Jv Comm-WWW-Site
http://ww.j vconm de?.

8.4 Fax:-menu commands

When in the main-menu (cmd: -prompt), the FAX -command leads to the fax:-menu.
The menu announces itself only with the prompt fax: (the description fax: is
misleading because within this menu additional modes are available). In the fax:-menu
the following commands are available:

Anf ax, Fnfax, Jvfax, JVConm Sstv, FSk, Conparat or, PR300, AGai n,
AResol ut, FResol ut, SResol ut, FSKBAud, Devi ati on, MBaud, Shbde,
TXconp, HSynch, JSynch, ASynch.

All other (normal) commands are not available in the fax:-menu! Qui t or DD exit the
fax:-menu.

All commands in the fax:-menu may also be carried out from the main menu, by setting
the prefix FAX before the actual command.

cmd: FAX WFAX <Return>

This is corresponding with the usual convention of the other sub-menus, e.g. sys:-menu
or trx:-menu.

The fax:-menu consists of two basic types of commands, the MODEM commands and
the PARAMETER commands.

The carrying out of a Modem command sets the PTC-llpro into the actual
FAX/SSTV/AUX modem function. It loads the appropriate new routines into the signal
processor, adjusts the tuning indicator to the new function and at once starts passing the
demodulated signal to the RS-232 interface - which may have had its baud rate changed
during the Modem command, refer to the MBaud-Parameter command.

The MODEM operation of the PTC-lIpro can be ended at any time by inputting a byte
with the value 255 (dec). via the RS-232 port. It is essential to use the correct baud rate
(see MBaud-command!). After the ending of Modem operation, the PTC-11pro announces
itself with the normal cmd:-prompt, and is at once in the main menu. The baud rate is
automatically returned to the value it was before the Modem command was called.

The PARAMETER commands are used for setting the various values needed for the
particular Modem mode chosen, eg. the actual baud rate during Modem operation
(MBaud), the deviation for FM-FAX (Devi at i on), or the internal amplification for
AM-FAX (AGai n parameter).

2 Be aware of that Internet addresses may change frequently
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The Parameters must be set before the start of the chosen Modem function! During
MODEM operation, the Parameter commands are not available; only the change of
particular operating parameters in the operating mode JVFAX is possible using special
control-codes (refer to the JVFAX modem command).

Note concerning the data-rate during MODEM operation:

The received data is sent with the maximum possible speed to the serial interface in all
MODEM operating modes. There are no pauses between the individua characters, not
even through excessive use of the Packet-Radio function of the PTC-Ilpro multi-tasking.
With an MBaud-rate for example, of 57600 bits/sec, there is a new value available for the
connected PC approximately every 170 psec (10 steps of 1/57600 sec per step). A
guarantee of modem data synchronization over along period, cannot however be given.

Connects in Packet-Radio from outside are aso possible during active MODEM
functions without restrictions. Receiving data will be buffered as far as buffer is
available.

8.5 The PTC-I1proas COMPARATOR-MODEM

The PTC-llpro is capable to be used as a simple COMPARATOR-Modem. This allows
compatibility to all at present available RTTY/FAX/SSTV programs that allow use of a
simple modem (e.g. HAMCOMM modem). The operation as a COMPARATOR is
completely different to that of the other MODEM variants of the PTC-llpro. In the
normal MODEM operation (Anf ax, Fnf ax, SSTV commands), the DSP undertakes the
demodulation of the signal itself, and uses relative complex algorithms. In the
COMPARATOR mode, it is only used as an adjustable pre-filter (bandpass filter, Fresol
command). The prefiltered signal is then only hard limited, and passed to PIN 6 (DCD) of
the RS-232 interface. The actual demodulation must be undertaken by the PC program, so
that considerable differencesin quality may occur.

8.6 MODEM commandsin detalil

Activating the MODEM commands is the task of the displaying programs on the PC,
eg. VCOMM32 or MSCAN. They are not intended for direct user access. If
somebody tries to call for example SSTV out of terminal programs like PlusTerm, he
will be punished with the output of a never ending data stream of hex characters ©

8.6.1 Amfax

Starts the AM-FAX-MODEM. The measured amplitude of the 2400 Hz tone frequency is
given over the RS-232 interface at the rate set using the MBaud command.

The time-resolution required, and filter bandwidth may be pre-set using the AResol ut

parameter. The internal amplification may be pre-set using the AGai n parameter. The
output values reach from 0 to 255. Measured values greater than 255 are limited to 255 by
the PTC-l1pro. (The datawidth is limited to 8 bits by the serial format.) With an AF input
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amplitude of 500 mV, and a standard setting of AGai n (50), the PTC-llpro gives an
output value of 255. With an input of 250 mV the output value is appropriately 128.

The tuning indicator displays the output values. The lower signal values lie to the left, the
greater to the right.

For transmission use when using AM-FAX, refer to chapter 8.7.1, page 134 and chapter
8.7.1, page 134.

8.6.2 Fmfax

Starts the FM-FAX-MODEM. The measured instantaneous signal frequency is sent via
the RS-232 serid interface, at the rate set by the MBaud command.

The time-resolution required, and filter bandwidth may be pre-set using the FResol ut
parameter. The steepness of the FM-detector may be pre-set using the Devi ati on
parameter. The output values reach from 0 to 255. Measured values smaller than O are
output as 0. Values greater than 255 are limited to 255 by the PTC-Ilpro. The center
frequency is exactly 1900 Hz. With a frequency of 1900 Hz as AF input, the PTC-Ilpro
aways gives out the appropriate value of 128. With the standard setting of 400 Hz shift
(Deviation = 400), then an output value of 255 is obtained with an input frequency of
2300 Hz, and the input frequency of 1500 Hz gives an output value of 0.

The tuning indicator displays the output values. The left-hand limit represents 1500 Hz
(by the standard setting of 400 Hz shift) and the right-hand limit 2300 Hz.

For transmission use when in FM-FAX operation, refer to chapter 8.7.1, page 134.

863  Sstv

Starts the SSTV-MODEM. This MODEM resembles very closely the FM-FAX-
MODEM (see Fmfax- MODEM command). It consists of an FM detector with a center
frequency of 1900 Hz and a pre-set shift of 400 Hz. (Independent from the Deviation-
Parameter). The Black and White limit frequencies are appropriately 1500 and 2300 Hz.
The maximum possible resolution and input filter bandwidth may be pre-set using the
SResol ut parameter.

Unlike the FM-FAX-Modem, values smaller than O (measured frequency lower than 1500
Hz) or greater than 255 (measured frequency higher than 2300 Hz) are not just limited to
0 or 255. In SSTV, It has been found advantageous to fold-back incorrect values into the
correct area. If the system, for example, measures a frequency of 2700 Hz, then it does
not give out avalue of 255. Instead, the output value is calculated using the formula

255- (2700-2300)/800* 128.

This folding-back has been shown to give less color errors in multipath propagation
conditions, and with other interference conditions. As the tuning indicator also displays
the output values in SSTV-Modem operation, this folding-back can perhaps be somewhat
confusing during tuning operation.

The SSTV synchronization pulse using a frequency of 1200 Hz is filtered independently
from the FM-Detector, and is processed with the help of a relatively complex threshold
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value method. Basically, the PTC-llpro interprets these pulses as being a separate
amplitude modulated signal, independent of the picture information. As a specia new
development, the PTC-l1pro can use a processing method especially designed for the line
synch-pulse, that virtually accumulates the information over a number of lines. As this
processing agorithm requires the line synch-pulse timing for correct operation, there
exists a special command (SMbde), with the help of which the PTC-l1pro is informed of
the current SSTV sub-mode being used. The multi-line check may be turned off, which
deteriorates the synch recognition, but however, does alow unknown SSTV-
transmissions to be processed without problem when a good signal to noise ratio is
available.

The PTC-llpro uses the standard given in the JVFAX documentation, to pass the
recognized synchronization pulses to the PC program. The system uses the lower two bits
of every byte to indicate the synch pulse. Bits 0 and 1 are set to 1 in the resting state. As
soon as the PTC-11pro recognizes a correct synch-pulse on the 1200 Hz frequency, it sets
the bits 0 and 1 to O for the time the synch-pulse occurs. (Note: the VIS code is at present
not processed by the PTC-I1pro, and therefore bit 2 is actually redundant for the signaling
condition.) The small decrease in color resolution caused by only having 6 bits to signal
brilliance information can, in practice, be ignored.

The IVFAX sync method used by the PTC may be turned off using the JSynch
parameter command. In theory, the PTC-llpro may be used with the JVFAX in the
operational condition L SB-SSTV-SYNCH NO. Then the system uses the full 8 bit data
width for picture information. The practical results however speak against using this
method.

With the JSynch parameter turned on (default setting), the recognized synchronization
pulseis signaled to the user by using LED’s:

Line synch-pulses are shown by the PTC-l1pro with a short blink of the Phasing-LED
(red). A vertical synch-pulse (picture new start) lights the Connected-LED (yellow)
shortly. A small time offset of the line-synch pulse may be set by use of the HSynch
parameter. This alows the whole picture to be shifted slightly left or right.

For transmission use when in SSTV-MODEM operation, refer to chapter 8.7.1, page 134.

8.6.4 Jvfax

Starts the VFAX mode. This mode does not contain its own Modem as such. Instead, it
offers a sort of "springboard” to FM-FAX, AM-FAX and SSTV by using special control
sequences, that are recognized in this mode by the PTC-IIpro. Directly after switching to
JVFAX operation, the PTC-1Ipro is in Modem mode FM-FAX, using a shift which has
been preset using the Devi at i on parameter (normally 400 Hz). In addition to the actual
operating mode, the PTC-Ilpro's matrix display also shows the characters JV as its first
two characters, signaling that control sequences will be accepted.
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The following 1-Byte commands are accepted by the PTC-11pro when in JVFAX mode:

Byte |Function
$49: | Switchesto AM-FAX
$4A: | Switchesto AM-FAX

$4B: | Switchesto SSTV

$41: | Switchesto FM-FAX with 150 Hz shift
$42: | Switchesto FM-FAX with 200 Hz shift
$43: | Switchesto FM-FAX with 300 Hz shift
$44: | Switchesto FM-FAX with 350 Hz shift
$45: | Switchesto FM-FAX with 400 Hz shift
$46: | Switchesto FM-FAX with 500 Hz shift

Table 8.1: VFAX Control Bytes

All shift settings done via the control sequences changes the shift for the moment (local).
Thevalue of the Devi at i on-parameters remains unchanged.

8.6.5 JVComm

Starts the JV Comm modem of the PTC-I1lpro.

Entering no argument the PTC-1Ipro displays the string JVCComma32. Any string can be
entered for the display. The first character of the argument will not be displayed, it only
marks the start of the string, this makesit possible to enter blanks in the display.

The string TESTFAX can be entered in the display in the following way:
fax: JVC : TESTFAX <Return>

At amaximum 10 characters can be displayed. In the example the colon has the function
to mark the beginning of the string (started with a blank). The colon will not be displayed.

8.6.6 FSK

Starts the NFSK-Modem. Thisis very similar to the FM-FAX demodulator. This detector
however is designed for a very much slower data rate compared to the FM-FAX detector.
The input bandpass-filter can be considerably narrower than that for FAX operation. The
base-band low-pass filter at the output of the demodulator may be changed to 200, 300 or
400 baud signal rate, by using the FSKBaud Parameters command.

The PTC-llpro is therefore highly suitable, when used in the MODEM operational mode
FSK as a demodulator for widely differing transmission methods. Packet-Radio with 300
Baud and multi-FSK systems such as PICCOLO etc. may be received when the
appropriate PC program is available.

The NFSK-demodulator gives the measured frequency value to the RS-232 interface, at a
baud rate set by the MBaud command. The center frequency is here also 1900 Hz. This

frequency causes an output value of 128. A frequency range of +500 Hz gives an output
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value of between 0 and 255. For frequencies outside this measurement range, the PTC-
[1pro gives values of 0 or 255 whilst in FSK-MODEM operation.

Additionally, asin al FM modes, the data from the demodulator is available at PIN 6 of
the RS-232 interface. It has passed atrigger stage, which resultsin a 1-bit digitized signal
as output. If the PTC-llpro measures an input frequency of greater than 1900 Hz, then
PIN 6 goesto -10 Volts. For frequencies lower than 1900 Hz, the PTC-I1pro sets PIN 6 to
+10 Volts.

Asin other FM-MODEM operating modes, the tuning indicator indicates the output value
directly.

For transmission using the NFSK-MODEM, refer to chapter 8.7.1, page 134.

8.6.7 Comparator

This MODEM command switches the PTC-1Ipro into the COMPARATOR mode. The
prefiltered receive signal, (filter bandwidth may be set with the FResol ut parameter
command), is limited and transferred to PIN 6 (DCD) of the RS-232 interface. The RS-
232 port is, as in al other MODEM operations, still able to receive data The
COMPARATOR operations may be aborted when a byte value of 255 is received by the
RS-232 interface. The baudrate is also during COMPARATOR operation set to the value
given in the Moaud command.

The PC-program used must be configured to simple modem such as HAMCOMM or
COMPARATOR

The multitasking system of the PTC-llpro is turned off during COMPARATOR
operation due to the very high time resolution needed to form the limited square wave
receive signal on the DCD PIN.

PR-operation using the integrated modules of the PTC-Ilpro during COMPARATOR-
MODEM operation is not possible!

8.6.8 PTC-Ilprowith 300 baud HF Packet

This chapter describes a way to operate 300 baud HF Packet, but it is not the best and
recommended way to do it. It is recommended to use the DSP Packet-Radio-Module-I1
to operate 300 baud HF Packet!

300 Baud Packet operation is possible with the PTC-I1pro when using the program TFX
in addition. TFX is started on the PC as a TSR program (memory resident) and discretely
operates the packet protocol in the background. The PTC-llpro itself operates as a
modulator/demodulator in this case, such as BayCom or PC-COM. The combination of
PTC-llpro and TFX emulates a real hostmode TNC for 300 baud Packet that can be
operated with a hostmode terminal program such as GP. The command PR300 starts the
TFX compatible 300 baud PR modem.

Multitasking is disabled in this case, therefore no VHF/UHF Packet operation is
possible the same time.
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The LED’s are set to medium brightness, i.e. the BRi ght ness parameter has no
function.

TFX should be used with hardware DCD turned on. The MARK tone is the one also
valid for PACTOR and the SPACE tone is always located exactly 200 Hz below the
MARK tone.

The TFX program is available at nearly every Packet-Radio mailbox or in the internet at

http://ww. nordlink. or g’

8.7 Transmission during MODEM operation

In every MODEM -operational mode, independent of if it is AM-FAX, FM-FAX, SSTV
or FSK, the PTC-lIpro keys the transmitter (PTT becomes active) when it receives bytes
with a value between O and 63. The transmitter stays on for exactly 166.7 ms after
receiving each transmit-byte. If the PC program sends the transmit data appropriately fast,
then the transmitter stays in the transmit condition. If the data does not change within the
166.7 ms (for example when in FM-FAX only white must be transmitted), then the PC
program must send data to the PTC-l1pro at least every 166.7 ms, so that the transmitter
stays on transmit. By using this system, an extra PTT-command is not required.

The maximum transmit amplitude is set using the FSKAnpl in the main menu. It is not
necessary for any new setting to be undertaken, and can be left at setting for PACTOR or
RTTY.

The PTC-Ilpro displays the present transmit data on the tuning indicator directly. The left-
hand limit represents the value O, the right-hand limit 63.

During the transmit operation, the appropriate demodulator operates unchanged (up to the
LED-display). The PTC-l1pro aways operates in the special modes as a FULL-DUPLEX
MODEM.

8.7.1 Transmission in AM-FAX-Modem mode

For transmit operation in AM-FAX a constant carrier tone of 2400 Hz is generated. The
transmit data controls the amplitude of this tone: The value O means the carrier tone
disappears. The value 63 causes the maximum amplitude to be generated (that set by the
FSKAnpl command). The transmit data controls the signal processor directly and
without delays. The transmit signal bandwidth is also not limited through any hardware
filter.

8.7.2 Transmission in FM-FAX/FSK/SSTV-Modem mode

For transmit operation in all FM variants, a constant amplitude signal is generated (that
set by the FSKAnpl command), the frequency of which relates to the transmit data
amplitude. The transmitted data controls the instantaneous frequency of the output signal.

3 Be aware that Internet addresses frequently change
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For the value O, the PTC-lIpro generates a frequency of 1500 Hz. The value 63 produces
a frequency of 2300 Hz. Values between these limits produce the appropriate frequencies
between 1500 and 2300 Hz. The frequency modulator in the DSP operates phase-
continuous, and therefore produces a very clean and spectrally narrow signal. An output
bandpass filter has thus been omitted.

The steepness of the frequency modulator is independent of the Devi at i on parameter,
or other settings. The maximum possible shift of the transmitted FSK signal however is
thus limited to 800 Hz.

In order to generate the synchronization signal below 1500 Hz, the PTC-lIpro must
understand (as stated in the JVFAX-standard) three further bytes outside the 0-63 as
transmit-data:

125 (dec.) generates the frequency 1100 Hz.
126 (dec.) generates the frequency 1200 Hz.
127 (dec.) generates the frequency 1300 Hz.
The Phasing-LED lights red during transmission of a synchronization tone.

8.7.3 Transmission in COMPARATOR mode

The transmission using the COMPARATOR MODEM is controlled with the TXconp
parameter (please refer chapter 8.8.11, page 139). If TXconp is switched on, the
handshake line CTS is used to control the PTT line, and the RxD PIN of the port supplies
the transmission data. This method provides avery clear transmission signal, but has to be
supported by a corresponding PC program.

If TXconp is switched off, the PTT control viathe CTS lineisignored. The transmission
is completely handled by the PC program. As modulation signal, the audio signal of the
PC speaker is used. However, this method is usually not recommended and hardly needs
to be used.

8.8 The Parameter commandsin detail

8.8.1 AGain
Default setting: 50

Parameter: X 1... 200, amplification factor for AM-FAX.

Sets the internal amplification factor for AM-FAX reception. The brilliance of the
received picture can thus be set, without having to change the receiver volume. Some
receivers offer an AF-output with a virtually constant amplitude. In this case, AGai n
offers amost the only possibility to adjust the brilliance of the received picture. With the
AGai n default value of 50, an input signal of 500 mV causes the maximum output value
of 255 at the RS-232 interface. The AGai n -Parameter operates as a linear amplification
factor.
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8.8.2  AResolut
Default setting: 2

Parameter: O
1
2

1680 Pixel/sec.
2500 Pixel/sec.
3400 Pixel/sec.

Gives the maximum possible time resolution of the received signal in AM-FAX. Also the
AResol ut parameter adjusts the bandwidth of the input bandpass-filter appropriately.
With noisy signals, it is recommended that the AResol ut parameter is set to O, as the
effective signal to noise ratio is thereby increased. The maximum resolution is as follows:
0=1680 pixels/sec., 1=2500 pixels/sec, 2=3400 pixels/sec.

8.8.3 FResolut
Default setting: 2

Parameter: 0 1000 Pixel/sec.
1 1500 Pixel/sec.
2 2000 Pixel/sec.
3

2800 Pixel/sec.

Gives the maximum possible time resolution of the received signal in FM-FAX. Also the
FResol ut parameter adjusts the bandwidth of the input bandpass-filter appropriately.
With noisy signals, it is recommended that the FResol ut parameter is set to O, as the
effective signal to noise ratio is thereby increased. The maximum resolution is as follows:
0=1000 pixels/sec., 1=1500 pixels/sec, 2=2000 pixels/sec, 3=2800 pixels/sec.

8.84  SResolut
Default setting: 2

Parameter: O
1
2
3

1000 Pixel/sec.
1500 Pixel/sec.
2000 Pixel/sec.
2800 Pixel/sec.

Gives the maximum possible time resolution of the received signal in SSTV. Also the
SResol ut parameter adjusts the bandwidth of the input bandpass-filter appropriately.
With noisy signals, it is recommended that the SResol ut parameter is set to O, as the
effective signal to noise ratio is thereby increased. The maximum resolution is as follows:
0=1000 pixels/sec., 1=1500 pixels/sec, 2=2000 pixels/sec, 3=2800 pixels/sec.

8.8.5 FSKBaud
Default setting: 3
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Parameter: 2 200 Baud.
3 300 Baud.
4 400 Baud.

Gives the maximum possible baud rate that the NFSK-demodulator can process without
inter-symbol interference (ISI, signal-smearing). With noisy signals, it is recommended
that the FSKBaud parameter is set to 2, provided the received signal has a baud rate of

200 or less, as the effective signal to noise ratio is thereby increased. Baud rate-settings:
2=200 Bd, 3=300 Bd, 4=400 Bd.

8.8.6 Deviation
Default setting: 400

Parameter: X 100... 1000, shift of the FM-FAX demodulator in Hz.

Sets the steepness (shift) of the FM-FAX demodulator. (NOTE: in JVFAX-mode, the
shift can be changed using specia control bytes independently of the Devi ati on-
Parameter settings.) A Devi ati on value of 400 means that the demodulator will
process a frequency range from 1500 Hz to 2300 Hz, i.e. frequencies from 1900-400 Hz
to 1900+400 Hz.

8.8.7 MBaud
Default setting: 57600

Parameter: X 1200... 115200, baudrate during modem operation.

Sets the baud rate used by the seria interface during MODEM operation, i.e. whilst a
FAX, SSTV or FSK-Modem is active. For the optimum display of high resolution FAX
pictures, it is recommended that the rate is set to at least 57600, as long as the PC-
program in use will support that speed. Additionaly, if at all possible, the baudrate should
be a multiple of 19200, in order that the SSTV synchronization processing works
correctly.

8.8.8 HSynch
Default setting: 50

Parameter: X 10... 100, position of the sync pulse.

Sets the effective point in time where a recognized SSTV synchronization pulse, as such,
is inserted into the recelved data-stream. Small corrections to the positioning of the
picture edges can be made here by shifting the entire picture right or left. Normally, no
changesin the HSynch default setting is required.
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8.8.9  JSynch
Default setting: 1

Parameter: 0 LSB-SSTV-Sync disabled.
1 LSB-SSTV-Sync enabled.

Activates (1) or de-activates (0) the LSB-SSTV synchronization mode for SSTV. In this
mode, the PTC-llpro processes the SSTV synch-pulses separately, and re-introduces
them, according to the JVFAX convention, into the two lowest bits of each of the data-
bytes given out to the RS-232 interface. If there is no synch-pulse present, then the two
lowest bits (0 and 1) are set to 1. The PTC-1Ipro erases the two lower bits for the period
of asynch-pulse.

8.8.10 SMode
Default setting: 1

Parameter: X 0... 15, SSTV sub mode.

Sets the SSTV sub-mode required. The SMbde parameter is only used for the SSTV line-
synch processing, asit is only here that specific information about the various SSTV sub-
modes is required. If one wishes to work with any sort of SSTV signal, that is not in the
following list, then the SMbde parameter must be set to 0.

This has the effect that multiple-line checking of the synch processing is turned off. The
PTC-llpro works perfectly satisfactory in this mode, but weak signals naturally lead
sometimes to a loss of synch with the normal synch pulse processing, with it's resultant
picture distortion.

The multiple synch-check (SMbde parameter not equal to 0) will only work without
problem when the Modem baud rate (set via the MBaud parameter) a multiple of
19200, i.e. 19200, 38400, 57600, 76800 or 115200 Baud.

The PTC-lIpro shows the SSTV-submode with a 2 character long abbreviation of the first
2 characters of the green matrix display.
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The following SSTV-modes are supported by the PTC-1lpro:

SMode MODE-Name Abbr. in display
0 ALLMODE - -
1 MARTIN 1 ML
2 MARTIN 2 M
3 SCOTTIE 1 S1
4 SCOTTIE 2 S2
5 SCOTTIE DX SD
6 8sec/ 120 line 08
7 16 sec/ 120 line 16
8 32sec/ 240 line 32
9 WRAASE 24/128 WL
10 WRAASE 48/128 W2
11 WRAASE 48/256 B
12 WRAA SE 96/256 Wi
13 WRAASE 120/256 Wb
14 WRAA SE 180/256 6
15 ROBOT 72/256 Rl

Table 8.2: STTV sub modes

8.8.11 TXcomp
Default setting: 0

Parameter: 0 COMPARATOR Tx disabled.
1 COMPARATOR Tx enabled.

This PARAMETER-command activates (1) or de-activates (0) the TXD-modulator in the
COMPARATOR mode. With TXconp switched on, it is possible for many programs that
support the HAMCOMM-modem to send FAX and SSTV direct from the PTC-Ilpro. The
PTC-llpro looks at the voltage appearing on the CTS-line (PIN 7 of the RS-232
interface). When +10 volts appears, the PTT line for the shortwave port is activated. The
PTT line is de-activated (turned off) when the voltage is -10 V. When in the send
condition, the PTC-1I1pro measures the incoming data as square wave modul ation data on
the RxD PIN.

The zero crossing point is measured very exactly, and then modulates the VCO in the
DSP. The PTC-lIpro has a very good transmit resolution even in the Smple Modem
mode, providing the PC program works as precisely. The trandation of the transmit-data
into a clean analogue signal is not just through an RC low pass filter (asis usual). Instead,
the system cal cul ates exactly the reverse of the simple demodulator principle.
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8.9 L ED functions and matrix-display

89.1 TheLED swhilst receiving

When the Jsynch parameter is turned on, the Phasing-LED (red) shows a line-synch
pulse by blinking. The Connected-LED (yellow) blinks when a vertical (frame) synch-
pulseisreceived during SSTV operation.

8.9.2  TheLED swhilst transmitting

The Phasing-LED displays tones between 1100 and 1300 Hz.

The tuning indicator displays directly in every mode the output value (0-255) or input
(whilst transmitting) value (0-63). The left-hand limit represents value zero, the right-
hand limit, the maximum value.

During transmit, the modulator has priority with respect to the LED control. The tuning
indicator displays the transmitted data condition, although the PTC-IIpro, operating as a
FULL-DUPLEX MODEM, continues to produce receive data.

8.9.3 Information in the Matrix Display

If abranch is made to the FAX sub-menu, then FAX MENU is displayed.

In each MODEM condition, the center of the display shows the Modem mode, e.g.
AM FAX, FSK, SSTV etc.

If the actual MODEM is chosen from the VFAX-MODE by use of a control-byte (refer
to chapter 8.6.4, page 131), the first two characters of the display show the letters JV.
Otherwise - - isdisplayed.

During SSTV operation, the last two characters show an abbreviated form of the chosen
SSTV sub-mode (refer to SMbde parameter command, chapter 8.8.10, page 138).

The NFSK-MODEM shows the last three characters of the maximum baud rate limit of
the demodulator (refer to FSKBaud parameter command, chapter 8.8.5, page 136).

8.94  Tuning- and LED display in COMPARATOR mode

The tuning indicator covers the range 1900 = 800 Hz in both transmit and receive
operation. In addition, during transmit, the Send-LED on the PTC-I1pro lights green. The
green alphanumeric display shows COVPARATOR during COMPARATOR operation.

The LED’s are always switched to middle brightness during COMPARATOR operation,
again due to the computer time needed. The BRi ght n parameter has no thus effect
during the time the PTC-l1pro is switched to COMPARATOR.
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895 LED’sin PR300 operation

The following LED’s are in use: Tuning-display, Send-LED (green) for PTT, Phasing-
LED (red) for DCD (digital carrier detect).

8.10 Tipsand Tricks

8.10.1 IF-SHIFT

With the normal SSB speech reception, the speech frequencies stretch from 300 to 2700
Hz. Steep sided SSB filters usually have a 6 dB bandwidth of around 2.4 kHz. The FM-
FAX standard sets a center frequency of 1900 Hz. With standard resolution FAX and
SSTV pictures, the signal requires a bandwidth of approximately 2.5 kHz. The audio limit
frequencies that should be transmitted are 1900-1250 Hz and 1900+1250 Hz or 750 Hz
and 3150 Hz. The frequency band for FAX/SSTV appears to be shifted about 400 to 500
Hz higher in frequency. With normal SSB reception, the higher FAX/SSTV tones suffer
great attenuation and thereby cause asymmetrical reception.

In order to help this situation, it is recommended that the IF-SHIFT control be used. With
the TS-450 for example, it has been found that the best setting is around 3 o’clock. The
ideal setting isthat at which the tuning indicator flickers symmetrically around the middle
point when only noise is present on the receive channel.

8.10.2 Tuningwith SSTV

The FAX/SSTV tuning indicator is (by its very nature) a somewhat diffused and in-exact
indicator. It has been shown, that tuning for a clean and rhythmical blinking of the
Phasing-LED at line frequency, is a good way of tuning in SSTV signals. The JSynch
parameter must naturally be set to 1.
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Chapter 9
9 Packet-Radio

The Packet-Radio-menu (pac:-menu) is activated with the command PACket . The
command prompt takes the form pac: .

The following commands are available in the pac:-menu:

Aprs, Baud, CBell, CHeck, OCMsg, Connect, CText, DId peat,
D sconnect, FRack, FSKFi | t er, FULLdup, Hel p, Jhost 1, MAXf r anme, MCon,
MFI | ter, Moni tor, Mstanp, Miext, MYAl i as, Mvcal |, MYMai |, PACLen,
PEr si st , Port, PRBox, Quit, RESpti me, RETry, Set chn, SLot ti ne, TRACE,
TXdel ay, TXLevel , Unpr ot o, USer s.

All other (normal) commands are not available in the pac:-menu! Qui t or DD exit the
pac:-menu.

The PACket command can be followed by a valid pac:-command as an argument. As
with the other sub functions of the PTC-llpro, it is aso possible to pass through direct
commands.

Switch off the Packet-Radio listen —without using the pac:-menu
cmd: PACM 0 <Return>

Packet-Radio with the PTC-11pro will only function in conjunction with the optionally
available Packet-Radio modules from SCS!

91 DAMA

The PTC-llpro in Packet-Radio is full compatible with the ©DAMA (Demand Assigned
Multiple Access) standard. You easily recognize a DAMA-Digi with a look to your
monitor. The expression [ DAMA] is added to the header of the monitored packets, if the
packet is received by a DAMA-Digi. The DAMA mode needs not be activated by the
user. The PTC-llpro automatically notices if you are working with a DAMA-Digi or not
and behaves respectively.

9.2 Packet-Radio-modules

e DSPmodule for 300 and 1200 Baud AFSK as well as 9600 and 19200 Baud FSK
(G3RUH compatible).

All modules contain all necessary electronics for signa processing, modulation and
demodulation. The actual packet protocol processing is done by the PTC-l1pro firmware.

921 The SCS-DSP-M odule-11

The DSP-Packet-Radio module has been developed for Packet-Radio operation with the
PTC-llpro. The module only has to be inserted into one of the internal sockets of the
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PTC-llpro, everything else is done by the PTC-IIpro automatically. The two sockets are
equal, it does not care where you insert the module at first.

The PTC-lIpro automaticly recognizes the DSP-PR-module directly after power-on and
loads the DSP software into the module, which is a part of the PTC-l1pro firmware it can
be improved and expanded via firmware updates.

The DSP concept for PR also allows the software setting and adjustment of all modem
parameters (for example the audio output level). The adjustment of a potentiometer is not
necessary.

The DSP-PR modem offers the following modes:

* 200 and 600 baud Robust HF-Packet

* 300BdAFSK (Modem tones are fixed at 2300/2100 Hz, "High-Tones")
e« 1200 Bd AFSK

* 9600 Bd FSK (Direct-FSK according to the G3RUH standard)

e 19200 Bd FSK (Direct-FSK according to the G3RUH standard)

The choice takes place with help of the Baud command in the pac:-menu or the %8B
command in hostmode. Both commands are port-sensitive.

The choice or setting of the correct modulation for the actual baudrate is automatically
made by the PTC-l1pro. The DSP PR modem is capable of full duplex in all modes.

With direct FSK according to G3RUH, mixed Baudrates for TX and RX are allowed, e.g.
9600 Baud for receive and 19200 Baud for transmission. Certainly, the DSP PR modem
contains a high performance Data-Carrier-Detection (DCD) in all modes.

9211 Robust HF-Packet

Robust HF Packet can only be operated with the DSP-Packet-Module-11 installed!

For the selection and configuration of the robust modulation for HF-PR no special
commands are necessary. The selection of the modulations type follows the usua way
with the Baud command in the pac: menu or %8 command in hostmode. The transmit
level is taken from the PSKAnpl (PACTOR PSK-amplitude, refer to chapter 6.74 on
page 97 and chapter 3.3.4 on page 17).

The center frequency of the audio signal is fixed to 1500 Hz. On the receive side the same
side band as the transmit side must be used. We generally recommend USB.

With “Robust PR”-modulation selected the PTC assumes that a connection will be via a
HF Channel and adjusts a few parameters automatically.

MAXFrame isautomatically administrated;
the value given by the user does not matter.

RETries is automatically doubled.
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TXDelay isautomatically divided by 4.
The default setting 100 results in the usual 25 msec for Shortwave.

RESptime  isautomatically halved.
Following additional Parameters of the Baud command are available:

Baud R300: During an X.25 connection automatic / self adaptive selection between
200 hit/sec and 600 bit/sec. Ul-Packets (e.g. APRS) are transmitted in
200 bit/sec.

Baud R600: During an X.25 connection automatic / self adaptive selection between
200 hit/sec and 600 bit/sec. Ul-Packets (e.g. APRS) are transmitted in
600 bit/sec.

The arguments valid for Baud are also available in the same form for the Hostmode
command 8.

As the Robust-PR demodulator automaticly detects which modulation is received, e.g. an
APRS network can successively grow or be adapted to the actual requiremens: If only a
few users are present but the distances are large then the longer but more robust
modulated packets can be used. In the opposite case, when many participients are present
but the average distances are smaller, then the faster/shorter packets can be used.

9.21.2  Specialitiesof 300 Bd AFSK

300 Bd AFSK is normally used via an SSB transceiver, and usually requires a tuning
tolerance of +-30 Hz for satisfactory performance. The DSP modem thus requires a
tuning indicator for this mode. Asthe PTC-Ilpro only has three LEDs for each port (PTT,
Connected, Carrier), a two dimensional tuning display cannot be realised. Instead, the
tuning takes places by using the brightness of ONE LED. With a bit of practice, one can
obtain a tuning tolerance of +-10 Hz using this method.

The fine adjustment of a received signal takes place with the help of the brightness of the
PTT LED. Maximum brightness corresponding to the best tuning. The tuning display via
the PTT-LED is ONLY active when a signal is recognised (i.e. initial tuning by ear until
the "carrier” LED lights). If ONLY the PTT-LED lights, then the transmitter is keyed
momentarily. The PTT LEDs then have their normal function. Note: The "carrier” LED
never lights whilst transmitting in full duplex operation, even when asignal is received.

In practice, the tuning takes place by slowly turning the tuning knob until the carrier LED
lights. With an active carrier LED, further careful tuning backward and forward is made
until the PTT LED is at its maximum brightness. The PR monitor can also be turned on as
afurther tuning help, to seeif valid data packets are being received.
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9.2.2 Additional-M odules

Together with the DSP-PR-module 2 other modules were in production until the
beginning of 2001. They are discontinued now but they can be used with the PTC-Ilpro as
well.

e AFSK module: for 1200 and 2400 Baud AFSK with a standard modem chip
TCM3105 and a completely digital carrier detection.

e FSK module: forthe G3RUH compatible FSK method (9600 Baud etc).

The PTC-llpro automaticly recognozes the modules when inserted and reacts
respectively. The modules only have to be inserted into the internal sockets of the PTC-II,
everything else is done from the PTC-1I automatically. Only the output level of the
module has to be adjusted manually dependent on transceiver being used. The other
settings are done comfortably by software command.

9.3 External modems

The PTC-llpro aso supports foreign modems. It is possible to connect modems for
satellite operation or special modulation systems to the PTC-llpro. The connectors
normally used for connecting the SCS modems serve as Modem disconnect in this case.

The connections of pins 1 to 20 conform exactly to the recommendation for high speed
modems by DFOIC from the ADACOM-magazine no 2. The pins 21 to 26 are an
extension especially used for the PTC-11pro and must remain unconnected.

+5V 1 H@®| 2 GND
+5V 3| @@ 4 GND
/IReset 5/ @@ 6 GND
IDCD 7 @@ 8 GND
ICTS 9 @ @10 GND

/IRTS 11 /@ @| 12 GND
T™xXD 13 | @ @ 14 GND
RxD 15 @ @ 16 GND
TxClk 17 | @ @ | 18 GND
RxClk 19 @ @ 20 GND
NC 2l @@ |22 NC
CFGl 23 | @ @ | 24 CFG2
Ck 25| @ @ 26 GND

Figure9.1:  Pin connections for the modem connector
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PIN | SSGNAL |[FUNCTION
1 +5Volt | Power supply to modem from the PTC-Ilpro
3 +5Volt |Power supply to modem from the PTC-I1pro
5 /Reset | PTC-llproreset line
7 /DCD | Carrier recognition (from modem to PTC-I1pro)
9 /ICTS | Transmitter is keyed (from modem to PTC-I1pro)
11 /PTT | Key transmitter (from PTC-1lpro to modem)
13 TxD | Transmitter data (from PTC-11pro to modem), NRZI
coded!
15 RxD | Received data (from modem to PTC-11pro), NRZI coded!
17 TXC | Transmitter clock (from modem to PTC-I11pro)
19 RxC | Receiver clock (from modem to PTC-11pro)

Table 9.1: The modem signals and their function

The signals with a/ before them are active low.

The even numbered PINs from 2 to 20 are connected to ground. This enables good
shielding and ground conditions to be obtained, even against cross talk within the cable.

The name and function of the connection is only valid for externa modems. For the
usage with SCS Packet-Radio modules the connections are totally new programmed
and have another function.

The PINs from 21 to 26 are reserved for SCS Packet-Radio modules and must remain
unconnected at external modem use!

The modem can be supplied with power viathe two 5 volt pins. The current drawn should
not exceed 150 mA.

The transmit and receive data (TxD / RxD) are processed by the PTC-lIpro as an NRZI
coded signal. The NRZ-NRZI converter contained in many other modems is not required.
In the original DF9IC modem, the NRZ-NRZI converter is programmed in the GALSs.
Here, the GAL-FSKR and GAL-FSKT must be replaced with the appropriate NRZI-
GAL.

The pins 21 to 26 are PTC-lIpro specific extensions, and must remain unused when an
external modem is connected!

The internal Packet-Radio ports of the PTC-lIpro are not especially protected. Take
care for the restrictions working with CMOS components.

The easiest way to connect of external modems is using flat-band cable and an
appropriate connector with the well known crimp fittings. For a modem a 26 PIN in-line
header socket plus another 20 PIN in-line header socket and a 20 way flat-band-cable is
required. The in-line header sockets are crimped to the cable according to the following
Figure 9.2:
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26-pin 20-pin
in-lime hesder in-line header
to PTC-I to MODEM
o
20-weay

Flat-band cable

Figure9.2:  Flatband cable PTC-llpro - MODEM

The length of the flat-band-cable is not critical. If however, the cable is extended to
outside the PTC-llpro case, then the radiation of interference from it may be quite high.

The figure below shows the location of the connectors and their pin 1.

- o 1)
| i
o Tl
© ‘
O
1
[ 1=

Figure 9.3: Position of the Packet modem connectors
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94 Port & Channel
The terms Channel and Port are very important for understanding the functions of the
Packet-Radio options in the PTC-11pro, and the difference must be clearly understood.

Port: A port describes the hardware that is required to transmit and receive the
information. To use a port, a modem (PR-module) must be installed, and the radio
then connected to it. The PTC-Ilpro contains two possible ports, which correspond to
the two available sockets on the main board.

Channel: An AX.25 QSO may be found on a channel, the number of channels setting the
number of simultaneous links which can be made to other stations.

The term Multiport describes commands that work separately for each port. It is, for
example, quite possible that a different TXdel ay may be required on each port. The port
input for the multiport commands is set directly before the parameter, separated with a
colon (3), asin:

Command Port: Parameter
No spaces are allowed between the port input, the colon, and the parameter!
As an example, the TXdel ay command is being used:
Checking the TXdel ay on port 1:
pac: TX 1: <Return>
Checking the TXDel ay on port 2:
pac: TX2: <Return>
Set the TXdel ay on port 1 to 200 ms:
pac: TX1:200 <Return>
Set the TXdel ay on port 2 to 90 ms:
pac: TX2:90 <Return>

The PTC-Ilpro expects al time parameters in milliseconds!

If one works mainly on one particular port, after a while it becomes a bit of a chore
always having to give the port number, so it has been made possible to define a standard
port with the Por t command, on which the multiport commands work when port input is
omitted, for example, the following command sets the standard port to port 2:

pac: Port 2<Return>
Now all multiport commands without a specia port number are valid for port 2.
Checking the TXdel ay (on port 2):

pac: TX<Return>
Set the TXdel ay to 150ms (on port 2):

pac: TX 150 <Return>
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9.5 Modern Times

We hope you have already recognized the following warning:

The PTC-Ilpro expects al time parameters in milliseconds! I

The settings of the time parameters are very important for proper Packet-radio operation!
How long to wait for the confirmation (FRack). How long is the time until it is checked
if the other station is still available (CHeck), etc. The function and most of all the
reliability of a Packet-Radio connection depends on the time parameters.

Because of this, check the initialization files of programs you use in advance and very
carefully. Often the added examples are designed for a TNC 2. But the TNC 2 expects the
time inputsin 10 ms steps, e.g. for aTxDel ay of 100 msthe value 10 has to be given for
aTNC 2! But the PTC-l1pro needs the value in milliseconds, that means 100.

If you use the initialization files without checking, it could happen, that the very
important timing data becomes 10 times too low.

The most frequently done mistakes according to wrong times are:

* At connect establishment all attempts of the PTC-l1pro are transmitted in very short
distances.

* OnaDAMA-Digi it could happen that suddenly the connection hangs. Digi and PTC-
[1pro exchange RR frames only.

Please search for the following commands, CHeck, FRack, RESpti ne, SLotti nme
and TXdel ay, in the initialization file of your program and check the settings. In any
case you have to adjust the TX delay (TXdel ay) due to your needs. It is possible to
delete all other commands within the initialization file or take the default settings.

9.6 Commands
9.6.1 Aprs
Multiport

Default setting: 0

Parameter: 0  Off, APRS-beacon disabled
1 On, APRS-beacon transmits GPS-position data
if available
2 FIX, APRS-beacon transmits fixed position
data (adjustable with Apr s Posi ti on).

In GPS mode the beacon only sends if the position data is not older than 20 minutes. If
the GPS receiver fails, the beacon terminates the transmission after 20 minutes.
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The APRS beacon uses as sender call-sign the Mycal | of the virtual channel 0. As
long as this call-sign is not set the APRS-beacon cannot be activated. The Mycal | of
the virtual channel 0 is automatically set to the Pactor Mycal | (after aRESTart ), so
that normally only a single Mycal | entry is necessary to set all PACTOR as well as
Packet-Radio/APRS Mycal | to your own call-sign..

Additional to the normal nummeric parametes, the APRS command provides several sub
commands:

COment , PAt h, PGsi ti on, SHor t , SYnbol , Tl ner
Also refer to chapter 5.9 on page 50.

9.6.1.1 APRSCOmment
Default setting: none

Parameter: -  or at maximum 40 characters

Sets the comment text that is added to every APRS-datagram. E.g. a short description of
the system can be entered: “PTC-Ilpro 20 W, Dipole”. The comments maximum length is
40 characters. Longer comments will be rejected with an error message. A minus
character (-) as first Comment character sets the Comment to “NONE”, and with this
del etes the comment.

APRS comment should be as short as possible as the APRS-datagram will be longer
(sometimes much longer), which can lead to a (unnecessary) high channel occupation.

9.6.1.2 APRSPAth
Default setting: APRSviaRELAY WIDE

Parameter: APRS target call and at max. 8 digipeater calls

Defines the AX.25 transmit path including target callsign and maximal 8 digitpeater
callsigns, also with their respective SSID’ s if available. Examples:

pac: A PA CQiaRELAY <Return>
pac: A PA APRSRELAY WIDE GATE<Return>

Between the target callsign and (optionally) the digitpeater list a “v” or “via’ can be
inserted to increase readability.

A description of the operation of current APRS digipeater callsigns exceeds the
boundaries of this user manual. Appropriate information can be found in relevant
literature e.g. Internet. In case no exact information of available digipeaters to hand, it is
recommended to select the first digitpeater “RELAY”
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9.6.1.3 APRSPOsition
Default setting: NONE

Parameter: XXXXXXSNYYYYY.YYW/E

Allows the entry of the position for the “FIX” operation (Aprs 2, see 9.6.1). The position
must be entered exactly in the correct format for “Latitude Longitude”, which means
degrees including leading zeroes, directly followed by minutes with 2 decimal places and
including the direction. Any other format will be rgected with an error message.
Example:

pac: A PO 4810.30N 01030.25W <Return>

9614 APRSSHort

Default setting: 1
0 Compression off
Parameter: 1  Compression on

Activates (1) or deactivates (0) the compression of the position data in the APRS
datagram.

The compressed format has only advantages. Shorter datagrams, very accurate, speed and
direction can be included in the transfer. However because some APRS programs cannot
correctly interpret the compressed format, the SCS firmware allows the compression to
be switched off. Also the uncompressed position data can be directly monitored as the
usual “Latitude Longitude format” is sent in plain text.

9.6.1.5 APRSSYmbol
Default setting: 15 [Dot]

Parameter: 1...94,al...a94

Sets the graphic APRS symbol that an APRS receiving station should display: eg. a
symbolic car in mobile service (Symbol 30). The symbol numbers follow exactly the
table in the APRS protocol version 1.0. The complete protocol information is available on
the Internet. Symbols from the aternative table (“alternate table’) can be selected by
prefixing an “a’ before the symbol number, e.g.: A SY a3 for “Home(HF)”".

If no symbol number is given as an argument the A SY command (normal way) displays
the actual parameter settings, however with a current symbol additionally with a short
description in square brackets. E.g.: al3 [Home (HF)].
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Hereisaselection of current symbols or their numbers:

HF Gateway
Small Aircraft
13: House QTH (VHF)
al3: House (HF)
15: Dot
27.  Campground
28:  Motorcycle

30: Car

47:  Badloon

50:  Recreational Vehicle
53: Bus

56.  Helicopter
57.  Yacht (sail boat)
65:  Ambulance

66. Bicycle
70:  FireTruck
74 Jeep
75.  Truck
83.  Ship (Power boat)
86: Van

9.6.1.6 APRSTImer
Default setting: 900

Parameter: X 0, 1...7200

Sets the beacon interval in seconds. With the default setting 900, the beacon transmits
every 15 minutes, if position data is available and the “global MYcall” is set on the
virtual channel O.

Parameter O activates the speed dependant automatic mode: The interval is then
calculated by the formula: Interval [sec] = 1800/GPS speed (knots). With speeds above
180 knots the interval is limited to 10 seconds. With speeds below 1 knots the interval is
[imited to a maximum of 1800 seconds.

The automatic can only work properly when the speed is contained in the GPS
datastream, which means that RMC data must be available from the connected GPS
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receiver. If speed data is available the interval in automatic mode is set to 900 seconds.
With “FIX”-Position (Aprs 2, see 9.6.1) and automatic timer, the firmware sets the
interval independent of the speed data from the GPS receiver to 1800 seconds.

9.6.2 Baud

Multiport
Default setting: 1200 or 9600
Parameter: Rx Rx baud rate for theradio link.
Tx Tx baud rate for the radio link.
Setting / checking the radio link baud rate.
Without a parameter, the Baud command shows the modem type, and the baud rate set.

If avalid baud rate is given as a parameter, then this is set in the Packet modem, valid
baud rates are:

¢ For the SCS AFSK-Modem: 1200 and 2400.
e For the SCS FSK-Modem: 4800, 9600, 19200, 28800, 38400, 57600, 115200.
* For the SCS DSP-Modem-I1: R300, R600, 300, 1200, 9600, 19200.

Some digipeater work with higher baudrate in direction to the user than at the Upload
side, e.g. Digi >User 19k2 and User 2> Digi 9k®6.

The Baud command accepts two arguments, e.g.
pac: Baud 19200 9600 <Return>

The first argument is the desired receiving baudrate, the second argument is the desired
transmission baudrate.

If only one argument is given, the PTC-llpro uses this value for both, TX baudrate and
RX baudrate, e.g.

pac: Baud 9600 <Return>
It isalso possible to enter the port directly, e.g.
pac: Baud 2:19200 9600 <Return>

The baudrate values for ports with the SCS DSP-Modem are stored in the Flash-ROM
and remain valid also after aRESTar t or afirmware update.

9.6.3 CBdl
Default setting: ON

Parameter: OFF Connect bell off.
ON  Connect bell on.
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Turns the connect bell on, or off. If the connect bell is turned on, then every connect is
signaled with an acoustic signal, and, additionally, the PTC-Ilpro sends a bell character
(<BEL>, ASCII 7) to the terminal.

9.6.4 CHeck
Default setting: 300,000

Parameter: X 0... 3,000,000, timein milliseconds.

The CHeck command sets the T3 or link activity timer. If nothing is heard from the
partner station during the time T3, then the link statusis queried.

9.6.5 CMsg
Default setting: 1
Parameter: 0 Switch connect text off.

1 Switch connect text on.
2 Switch connect text on and evaluation of special functions.

Enable or disable the connect text.

If CMBg is set to 2, the following sequences / / B <CR> and / / Q <CR> are accepted
additionally. The two sequences are noticed if they occur at the beginning of a line and
are closed directly with <CR> or <Return>.

/ 1 B initiates the sysop-bell (duration about 14 seconds). After receiving / / Q the PTC
initiates a disconnect.

The sysop-bell is set using the BEl | command of the cmd:-menu. To disable this
function (refer to chapter 6.11, page 66)

9.6.6 Connect

Multiport
Default setting: none

Parameter: <target-call> [<Digil> <Digi2>.....]

Connect setsup the AX.25 link. The connect can take place over both portsin the PTC-
[1pro, the required port being given directly before the target callsign:

DL1ZAM connect via Port 1:
pac: C1:.DL1ZAM <Ret ur n>

DL2FAK connect via Port 2
pac: C 2.DL2FAK <Ret ur n>
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If no special port is given, then the PTC-I1pro uses the default port that has been set using
the Port command. If the link takes place via one or more digipeaters, then the list of
digipeaters should be given directly after the target callsign.

DL6MAA connect viaDBOKFB
pac: C DL6MAA DBOKFB <Ret ur n>

9.6.7 CONStamp
Default setting: OFF

Parameter: OFF Time stamp off.
ON  Time stamp on.

Activates the display of time stamps on connect and disconnect messages.

9.6.8 CONVerse

Manually activates the converse mode. This function is seldom needed, as the PTC-lIpro
automatically switches to the converse mode after a successful link up.

Alternatively a K may be used, as abbreviation for CONVer se.

The Converse-mode can be terminated with the entry of
<ESC> CONVerse <Return>

or
<ESC> K <Ret urn>
9.6.9 CStatus

CSt at us lists the condition of the channel, the link status.

9.6.10 CText
Default setting: >>> Welcome...

Parameter: String of 249 characters, maximum.
The Connect text is transmitted when CMs g=1 and the PTC receives a connect.

As the CText input uses the command interpreter, a special convention for the <CR>-
character must be used. A <CR> isrepresented in the CTEXT string by a'#.

>>> Wel cone to %s PTG |1 pro DSP/ QUI CC System <<<
To | eave a M5SG pl ease connect % 8 (PTC Mail box)!
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The string above would be given as.

pac: CT >>> Welcone to % 's PTG Ilpro DSP/ QUI CC System <<<##
To leave a MG please connect %8 (PTC Mail box)!
<Ret ur n>

The % character serves here as a dummy for the appropriate MY CALL of the connected
channel. The SSID of the MYCALL is ignored. For example if DL1ZAM is the
MY CALL, then the PTC-lIpro will give the following message to the connected PR
station:

>>> Wl cone to DL1ZAM s PTC-11pro DSP/ QUI CC System <<<
To | eave a M5G pl ease connect DL1ZAM 8 (PTC- Mai |l box)!

The Command interpreter buffer is 256 characters long. Commands plus CTEXT
argument should not contain more characters, otherwise the CTEXT will be truncated.

9.6.11 DIGlpeat
Default setting: OFF
Parameter: OFF Digipeating disabled.
ON  Digipeating enabled.
Enable or disable digipeating using the own station.

9.6.12 Disconnect

Ends an AX.25 link. If there is still data to be sent to the partner station, then this data is
transmitted first, before the disconnect is carried out.

If the Di sconnect command is given twice, one after the other, then the link is broken
immediately (corresponding to DD in PACTOR).

9.6.13 FRack
Default setting: 5000

Parameter: X 1... 15,000, timein milliseconds.

FRack sets the time in which a packet must be acknowledged. If the PTC-1lpro sends a
packet, and no acknowledgment is forthcoming within the Frack time, then the PTC-Ilpro
gueriesif the information has arrived.

The here given value of FRack is just the start value. The used value is dynamicly
recalculated during a connection using the formula: Frack = 2*SRTT*X. Hereby X =
RETRY if RETRY is> 2, otherwise X = 1. SRTT isthe “Smoothed Round Trip Time”. X
isgenerally 1 under link establishment condition.
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9.6.14 FSKFilter

Multiport
Default setting: O

Parameter: X 0... 15, Filter parameter for the SCS FSK modem..

This command is only valid in connection with SCS FSK modem! I

The filter parameters provide a certain adaptation of the signal to the frequency transfer
characteristics of the transceiver. In most cases, good results are aready obtained using
the default setting O. If any problems occur when connecting a certain digipeater, another
value should be tried.

The filter parameter operate in the transmission mode only ! I

9.6.15 FUIlldup

Multiport

Default setting: OFF

Parameter: OFF Full duplex disabled.
ON  Full duplex enabled.

Switches the port into full duplex operation, which allows the simultaneous transmission
and reception of data at a port.

Switches the full duplex on port 1 off:
pac: FU | dup 1: 0 <Return>

Switches the full duplex on port 2 on:
pac: FU | dup 2: 1 <Return>

Switches full duplex on the present port (default port) off.
pac: FU | dup 0 <Return>

9.6.16 Hep
Lists al the Packet-Radio commands.

9.6.17 JHOST
Default setting: O
Parameter: 0 Exits the hostmode.

1 Starts the hostmode.
4 Starts the CRC hostmode.
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Switching to the hostmode.

The command is used by the hostmode software to switch to the hostmode. During
normal operation within the terminal mode this command has no function.

For furthermore information about the PTC-I1pro hostmode refer to chapter 10, page 167.

It is strictly forbidden to enter the JHOST command in the initiaization file of the
hostmode programs! hostmode programs switch to the hostmode independently.

9.6.18 MAXframe

Multiport
Default setting: 7
Parameter: X 1... 7, number of unacknowledged packets.

Maximum number of unacknowledged info packets (I Frames) in alink, i.e. MAXf r anme
defines the number of packets the PTC-11pro transmits continuously. The value should be
reduced in case of bad links.

9.6.19 MCon
Default setting: O

Parameter: X O0... 6, frametype.

MCon sets whether the monitor should remain switched on in terminal mode, even during
a connect. Vaues greater than 0 switch on the monitor. Values greater than 1 set the type
of frames that are displayed:

0 - Monitor switched off.

1 - Only Ul-Frames

2 - Additionally I-Frames

3 - Additionally SABM- and DISC-Frames.

4 - Additionally UA- or DM-Frames

5 - Additionally RNR, RJand FRMR

6 - Additionally Poll/Fina Bit, PID and serial numbers

9.6.20 MFllter
Default setting: 10

Parameter: X 1...128, max. 4 ASCII characters.

This command removes the given characters from the data stream (maximum 4
arguments). The arguments must be given in decimal or hexadecimal (prefixed with a $
character) ASCII values.
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Only works in PR-terminal-mode, and can only be accessed in that mode. (Does not
operate in hostmode!)

Filters received and transmit characters. The default value is 10, i.e. Linefeed. This has
the effect that <CR>/<LF> in PR-Terminal-mode no longer causes incompatibility with
DieBox mailbox systems.

If the character is set to ASCII 128, then a specia filter is activated, which filters out all
CONTROL characters (range 0-31) except <CR>, <LF> and <TAB>.

Set filter for <LF> and <BELL>
pac: M 10 <Return>.

9.6.21 Monitor
Default setting: O

Parameter: X 0... 6, frametype.
Switch monitor on and off.

Values greater than O switch the monitor on, and values greater than 1 set which frame
types will be monitored.

0 - Monitor switched off.

1 - Only Ul-Frames

2 - Additionally I-Frames

3 - Additionally SABM- and DISC-Frames.

4 - Additionally UA- or DM-Frames

5 - Additionally RNR, RJand FRMR

6 - Additionally Poll/Fina Bit, PID and serial numbers

9.6.22 MStamp
Default setting: OFF

Parameter: OFF  Time stamp off.
ON  Time stamp on.

VBt anp activates the time stamp for packets that are displayed via the monitor.

9.6.23 MText
Default setting: '>>> Welcome...'

Parameter: String of 249 characters, maximum.
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Identical to the CText -command in the pac:-menu, however sets the connect-text for
the PR-mailbox.

The default text is as follows:
>>> Wl cone to %s PTG I1lpro Mil box <<<
Pl ease type H for help.

The MI'ext input is done via the normal command interpreter, so a convention for the
<CR> character hasto be used: The <CR> is represented within the MText string by #.
Thiswould be input like:

pac: MI' >>> Welcome to %'s PTC-lIpro Mailbox <<<## Please type H for help.
<Return>

The same as in CText , the % character serves here as a dummy for the appropriate
MY CALL, independent if it isa BBS callsign or the normal MY CALL. The SSID of the
MY CALL isignored.

For example if DL1ZAM-8 is the BBS-MYCALL, then the PTC-llpro will give the
following message:
>>> Wl cone to DL1ZAM s PTC-11pro Mil box <<<

Pl ease type H for hel p.

The MI'ext aways follows the message from the automatic mail notifier, i.e. " *** NO
new MSG for you"or"*** 2 new MSGs for you"orsimilar.

The MI'ext cannot be turned off.

9.6.24 MYAlias
Default setting: SCSPTC

Parameter: CALL Alternative station callsign.

MYAl i as is handled as Mycal | for incoming connects, and can aso be used as an
aternative station callsign. If the PTC-llpro is called by the MYAl i as callsign as a
digipeater, he works as a cross port digipesater, i.e., packets received at port 1 are send out
at port 2 and vice versa. The kind of modem at the relevant port is not important, because
of this cross digipeating from 1200 baud to 9600 baud and vice versais possible.

The default of the MYAl i as callsignisthe PACTOR MY CALL entered first of all., but
gets the SSID 15. If for example the globa MYCALL on the PACTOR is set to
DL6MAA, the PTC-llpro sets the MY Alias to DL6MAA-15. This default setting can be
changed at any time using the MYAl i as command of the pac:-menu.

9.6.25 MYcall
Default setting: SCSPTC

Parameter: CALL Callsign of the PTC.

161



9 Packet-Radio

Callsign for the Packet mode.

For each channel an own callsign can be defined temporarily. After a disconnect the
callsign will always be taken from channel 0 again.

After switching on the PTC-l1pro the firmware checks if avalid callsign is written in the
PACTOR-MYCALL. In this case (i.e. no *SCSPTC* defined as PACTOR-MY CALL),
the PTC-lIpro copies the PACTOR-MY CALL to al PR channels which are still having
SCSPTC as MY CALL, and overwrite the SCSPTC with the valid mycall. If the Mvcal |
command is executed on the PACTOR side with a valid callsign as an argument, the
PTC-llpro also checks all PR channels for SCSPTC, and if necessary the new defined
PACTOR-MY CALL istaken over to the PR channels replacing the SCSPTC setting.

9.6.26 MYMaill
Default setting: MYCALL-8

Parameter: CALL Callsign of the PR mailbox.

Identical to the Mvcal | command in the pac:-menu, however sets the Mycall of the
PTC-llpro PR-mailbox (BBS-MYCALL). The BBS cal is set automatically to
MY CALL-8, either at the first start (when the Flash-Call in the BIOS has been defined),
or when ones own PACTOR-MY CALL has been set. If, for example, DL1ZAM is given
as the first PACTOR-MYCALL then the PR-mailbox can be connected with the call
DL1ZAM-8.

9.6.27 PACLen

Multiport
Default setting: 255

Parameter: X 1... 255, transmit packet length

Sets the maximum PR transmit packet length, when the PTC is in Terminal mode. (In
hostmode is the PACI en value not used, as the hostmode program itself defines the
packet length). Packet lengths smaller than 255 are only useful if the link to the distant
station has alot of errors. The PTC-Ilpro sends in terminal-mode a packet immediately if
a<CR> isreceived, which isthe usua sendpack-character.

9.6.28 PErsst

Multiport
Default setting: 64

Parameter: X 0... 255, persistence.

The persistence value sets the probability that a packet is transmitted, after the radio
channel is acknowledged as free.

Persistence on port 1 set to 32:
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pac: PE 1:32 <Return>

9.6.29 Port
Default setting: depending on installed M odems.

Parameter: X 1... 2, defaut port.

The default port is set here, the Port command has influence to the following
commands:. Baud, Connect, FSKFi | ter, FU | dup, PErsi st, SLottine and
TXdel ay.

9.6.30 PRBox
Default setting: 1
Parameter: 0 PR mailbox switched off.

1 PR mailbox switched on.
2 PR mailbox, only private messages

Enables the PR-mailbox to be switched on or off, or the mailbox to be configured as a
maildrop. (Maildrop means that only data addressed to the PTC MYCALL will be
accepted by the mailbox. Thisis alegal requirement in many countries, as an open BBS
may only be operated by especially licensed stations). The function is similar to the Box
command of the PACTOR level (cmd:-prompt). The Box command relates to
PACTOR/AMTOR only. The PRBox command to Packet-Radio only.

9.6.31 Quit
Exits the Packet mode. Returns to the cmd: input prompt.

9.6.32 RESptime
Default setting: 500

Parameter: X 1... 30,000, response time delay

Sets the value for the AX.25 timer-2 (T2) in milliseconds.

After receiving a packet the PTC-llpro waits the time T2 to check if another packets
follow. If so, al packets can be confirmed with only one control packet.

9.6.33 REtry

Default setting: 10

Parameter: X  0... 255, number of repeats.

REt ry sets the maximum number of repeats, and, if this value is exceeded, then the
PTC-l1pro gives out the message:

LI NK FAILURE wth <call>
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9.6.34 Setchn
Default setting: 1

Parameter: X 0... 31, channdl.
Switches between the various channels.

The PTC-llpro provides 32 logical channels to the user, numbered from O to 31. The
Set chn command defines the channel to be written on. A special status has the channel
0. Channel 0 isthe channel to transmit not protocolled messages, as CQ calls or beacon.

Connect attempts can be started from each channel between 1 to 31, aslong the channel is
not occupied. Received connects will always be assigned to the first free channel,
provided that the number of maximal permitted simultaneous connects (USer s
command) is not exceeded.

9.6.35 SLottime

Multiport
Default setting: 100

Parameter: X 1... 30,000, slot time in milliseconds.
Sets the dot time for the transmitter control.

The PTC-llpro can transmit at particular times only. SLotti me defines the period
between these times.

9.6.36 TRACE

Default setting: OFF

Parameter: OFF Trace mode switched off.
ON Trace mode switched on.

In the terminal mode the PTC-Ilpro provides the so called Trace mode for Packet-Radio.
The TRACE command activates or deactivates a special display mode for al frames
shown in the monitor channel. The PTC-11pro sends the trace mode data as Hex-dump, as
ASCII or as shifted ASCII in three columns. Finaly the norma monitor packet is
displayed additionally. As a horizontal separation between the frames a line out of =
charactersis given. Primarily this function is used for testing. In the WA8SDED host mode
this function is not available!

9.6.37 TXdelay

Multiport
Default setting: 100

Parameter: X 0... 30,000, TxDelay in milliseconds.
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Sets the time between keying the PTT and the initial transmission of data.
Setting TxDelay of Port 1 to 50 ms.

pac: TXD 1:50 <Return>
Setting TxDelay of Port 2 to 200 ms.

pac: TXD 2:200 <Return>

9.6.38 TXLeve

Multiport
Default setting: A 300, F 800
Parameter 1 A Tx-level for AFSK = 300/1k2 Baud

F  Tx-level for FSK = 9k6/19k2 Baud
Parameter 2: X 20... 3000, Tx-level in millivolts (peak-peak).

The audio output level of the SCS-DSP-PR-module is set with the command TXLevel
(certainly only when a DSP-PR-module is installed!). The output level is set for the FSK
(9600 and 19200 Baud) and AFSK modes (300 and 1200 Baud) independently.

Setting TxLevel for 300 and 1200 Baud to 100 mV:
pac: TXL A 100 <Return>
Setting TxLevel of the module on Port 2 to 500 mV:
pac: TXL 2:A 500 <Return>
Setting TxLevel for 9600 and 19200 Baud to 500 mV:
pac: TXL F 100 <Return>
Setting TxLevel of the module on Port 1 to 3000 mV (9600 and 19200 Baud):
pac: TXL 1:F 3000 <Return>
Without entry of a second parameter the actual values can be read out.
Reading out the TxLevel for 300 and 1200 Baud:
pac: TXL A <Return>
Reading out the TxLevel for 9600 and 19200 Baud:
pac: TXL F <Return>
Certainly, also here the port can be specified.
pac: TXL 1:F <Return>
pac: TXL 2:A <Return>
Without any parameter given, the entry of TXLevel displays both amplitude settings.
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The baudrate values for ports with the SCS DSP-Modem are stored in the Flash-ROM
and remain valid also after aRESTar t or afirmware update.

9.6.39 Unproto.
Default setting: CQ

Parameter: Call Calsignfor Unproto
Unpr ot o setsthetarget callsign for the Unproto operation.

To start an Unproto transmission, just enter the Converse mode with K, and, everything
that is then typed, and ends with <Return> is transmitted by the PTC-Ilpro.

<Esc> returns the pac:-prompt, the entry of K then ending the Converse mode.

9.6.40 USers
Default setting: 4

Parameter: X 0... 31, number of users.
Limits the number of channels available for remote users.

USer s 5 limits the number of connects from outside to five, so if the PTC is presently
connected to by 5 stations, and a further station attempts to connect, this connect request
will be refused.

The USer s command allows any incoming PR-connect to be transferred to the PTC-
[1pro PR-mailbox, but only if USer s has to be set to 0. Thiswill alow for example, that
on exiting the terminal program, (e.g. automatic de-initialization with YO in GP) the PTC-
[lpro can be brought to a condition where a connect using the normal MYCALL (i.e.
without the -8) will be transferred to the mailbox. This is useful, as many potential users
would use the normal MYCALL to connect to the PTC-I1pro.

If the terminal is off-line, and the configuration is correct, (USer s 0 or YO) then all calls,
irrespective of if they arethe normal MYCALL, the MYALIAS or the BBSMYCALL, will
be transferred to the PTC-mailbox.

The USer s-command has no effect on salf initiated connects, the number of channelsis
not limited for the user. It is thus possible, with User s = 0 to initiate up to 31 PR-
connectsin parallel!
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Chapter 12
10 Hostmode

The hostmode was developed from WASDED in 1986 in as an alternative firmware for
TARP-TNC's to enhance the communication between computer (the host) and the
connected TNC.

In the terminal mode the TNC is allowed to transfer data at any time to the computer, but
in the hostmode the TNC is only allowed to send data if being polled by the computer.
This has the advantage that the computer definitely knows when the TNC sends data, i.e.,
the computer controls the data transfer between computer and TNC. This ensures that the
data of each channel will be displayed in the correct window of the hostmode program.

Because of this complete control of data exchange between computer and TNC and
because of the hostmode structure, atransfer of binary files is possible without problems,
and this on several channels at the same time. Special encoders like UUENCODE,
7PLUS, YAPP are not necessary anymore.

As there was no source code for the WABDED firmware available, some German radio
amateur (from the NORD><LINK) decided to program an own firmware. The idea was
the WABDED firmware inclusive hostmode for best compatibility to existing programs.
So the NORD><LINK-TheFimware was created, short form TF. Already from the
beginning the source code of TheFirmware was available for anyone, so that radio
amateurs could modify and improve it. Especialy for new ideas like extended hostmode
and AX.25 protocol expansions like as DAMA TheFirmware was and is the basis for
devel opment.

Because of these advantages, the wide distribution of TF and the always more perfected
hostmode programs, the hostmode became the standard for TNC controlling.

But the disadvantages of the hostmode shall be mentioned too. The hostmode progam has
to poll the TNC continuously, if data is available or not. That means the program has to
poll in a turn each channel after the other for data. This causes a delay until the data
becomes displayed on the monitor. But the polling is reduced using the extended
hostmode (refer to chapter 10.5, page 182). Another disadvantage is the high load at the
serial interface caused by multiple transfers of data, i.e., if the monitor is switched on the
recelve-data are transmitted once on the monitor channel and once on the receiving
channel to the computer. This disadvantage is visible especialy when using high speed
packet (9k6 or higher).

10.1 The PTC-lIpro hostmode
The hostmode implemented in the PTC-llpro is largely compatible to the WASDED
hostmode, as found in virtually al TNC's, but is only used when the PTC-llpro is

connected to a computer, and controlled by a specia hostmode program (e.g. GP, SP,
WinGT, WinPR, TNT, etc.).
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After starting the WASDED hostmode the PTC-IIpro displays in the monitor channel a
short startup message with version number of the firmware and the PTC-lIpro BIOS.
Additionally all installed modems and the baud rates being set are displayed:

R I I S I I b b I b S b I I S S I b b I I b b I b S I I S
* SCS PTC-Ilpro Multinode Controller *
* Firmmvare Version V.2.8 Level 2 *
* BICS Version 1.32 *
* (O 1994-1999 SCS GvbH — Ger nany *
R I I S I I b b I I b b I I S S I I b I I b S I S S S I I S
PORT 1: SCS — HI GH SPEED / DI RECT FSK MODEM at 9600 baud.
PORT 2: SCS — H GH SPEED / DI RECT FSK MODEM at 9600 baud.

Display 10.1.1: hostmode Start message

If you want to control the PTC-llpro directly after starting with a hostmode program,
the baud rate should be set with the SERBaud command to a fixed value (refer to
chapter 6.87, page 101).

Please refer for more information to chapter 5.14, page 58 and the explanations according
to the TNC command, chapter 6.96, page 1009.

10.2 Modern Times

We hope you have already recognized the following warning:

The PTC-Ilpro expects atime input in milliseconds! I

The settings of the time parameters are very important for proper Packet-radio operation!
How long to wait for the confirmation (F). How long is the time until it is checked if the
other station is till available (@r'3), etc. The function and most of all the reliability of a
Packet-Radio connection depends on the time parameters.

Because of this, check the initialization files of programs you use in advance and very
carefully. Often the added examples are designed for a TNC 2. But the TNC 2 expects the
timeinputsin 10 ms steps, e.g. for a TxDelay of 100 ms the value 10 has to be given for a
TNC 2! But the PTC-11pro needs the value in milliseconds, that means 100.

If you use the initidlization files without checking, it could happen, that the very
important timing data becomes 10 times too low.
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The most frequently done mistakes according to wrong times are:

» At connect establishment all attempts of the PTC-l1pro are transmitted in very short
distances.

« OnaDAMA-Digi it could happen that suddenly the connection hangs. Digi and PTC-
I1pro exchange RR frames only.

Please search for the following commands, F, T, W @2 and @3, in theinitialization file
of your program and check the settings. In any case you have to adjust the TX delay
(command T) due to your needs. It is possible to remove all other commands within the
initialization file or take the default settings.

10.3 DAMA

The PTC-llpro in Packet-Radio is full compatible with the #DAMA (Demand Assigned
Multiple Access) standard. You easily recognize a DAMA-Digi with a look to your
monitor. The expression [ DAMA] is added to the header of the monitored packets, if the
packet is received by a DAMA-Digi. The DAMA mode needs not be activated by the
user. The PTC-lIpro automatically notices if you are working with a DAMA-Digi or not
and behaves respectively.

10.4 Commands
The commands available in the hostmode are totally different to the commands in the

terminal mode. Table 10.1 compares the commands between the terminal mode and the
hostmode.

Terminal Mode |Hostmode |Terminal Mode |Hostmode
Baud B MCon M
CHeck as Moni t or M
CMVBg U VBt anp K
Connect C Mycal | I
CONSt anp K PEr si st P
CText U Port o
Di sconnect D RESpt i me a2
FRack F REt ry N
FSKFi | t er o8- Slottine w
FU | dup @ TXdel ay T
MAXf r ame O Users Y

Table 10.1: Commands. Terminal mode / hostmode

Also in the hostmode some commands have effect on each port separately (refer to
chapter 9.4, page 149). These commands are marked in the command list with
“Multiport”. The general syntax for multiport commandsis as follows:

Command Port: Parameter
Between the port setting, the colon and the parameter are no spaces allowed!
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The folllowing examples use the T command which isto define the TxDelay:
Readout the setting of T on Port 1.
T1. <Return>
Readout the setting of T on Port 2:
T 2. <Return>
Change setting of T on Port 1 to 200 ms:
T 1:200 <Return>
Change setting of T on Port 2to 90 ms:
T1:90 <Return>

If a special port is preferred, it is annoying to enter the port together with the command
each time again. To make it easier a default port can be defined using the command %°.
All multiport commands will then be valid for this port when the port setting is not
entered. The following command defines the port 2 as default:

P 2: <Return>
After this setting al multiport commands without a special port entry are for port 2.
Readout the setting of T (Port 2):

T <Return>
Change setting T on to 150 ms (Port 2):

T 150 <Return>

The PTC-llpro still expects all time values in milliseconds! I

In the following chapters the hostmode commands are described:

1041 C

Multiport
Default setting: none

Parameter: <target call> [<Digil> <Digi2>...].

Connect establishes a AX.25 link. The connect can take place over both portsin the PTC-
[1pro, the required port being given directly before the target callsign:

C 1: DL1ZAM- connectswith DL1ZAM viaport 1
C 2: DL2FAK - connects with DL2FAK viaport 2
If no specia port is given, then the PTC-I1pro uses the default port that is set using %oP.
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If the link takes place via one or more digipeaters, then the list of digipeaters should be
given directly after the target callsign.

C DL6MAA DBOFKB - connectsto DL6MAA via DBOKFB

A Connect command on channel 0 sets the path for the Unproto transmission.

1042 D

Disconnects an AX.25 link.

If there is still data to be sent to the partner station, this data is transmitted first, then the
disconnect is carried out.

If the Disconnect command is given twice, one after the other, then the link is broken
immediately (corresponding to DD in PACTOR).

1043 F
Default setting: 5,000

Parameter: X 1... 15,000, timein milliseconds
Frack-Timer (T1).

Frack sets the time in which a packet must be acknowledged. If the PTC-Ilpro sends a
packet, and no acknowledgment is forthcoming within the Frack time, the PTC-l1pro then
gueries whether the information has arrived.

1044 G

G (Get) is a specia hostmode command, and is used to get information about the various
hostmode channels.

This command is only used by the hostmode program. The user cannot enter this
command.

1045 |
Default setting: SCSPTC

Parameter: CAIl Station callsign

Sets the station callsign, which can be individually set for each channel., the callsign from
channel 0 being used after a disconnect
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1046 JHOST
Default setting: O
Parameter: 0 Exit hostmode

1 Start hostmode
4  Start CRC hostmode

Switches to the hostmode or exits.

This command is used by the hostmode software, in order to switch to hostmode, the
command has no meaning for the normal operation in terminal mode.

1047 K
Default setting: O
Parameter: 0  Time stamp switched off.

1 Time stamp for connect and disconnect messages.
2 Time stamp also in monitor.

Switches the time stamp display on and off.

1048 L
Default setting: none

Parameter: X 0... 31, channel
Requests the link-status, alist of the channel condition being given.

This command is only used by the hostmode program. The user cannot enter this
command.

1049 M

Default setting: N

Parameter: N Monitor switched off.
| Infoframes
U Unproto transmissions.

S Control packets
C Monitor also while connected

Msets which frame types will be displayed in the monitor.
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10.4.10 N
Default setting: 10

Parameter: X 0... 255, number of repeats.

Sets the maximum number of repeats, and if this value is exceeded, then the PTC-Ilpro
gives out the message:
LI NK FAI LURE with <call >

104.11 O

Multiport
Default setting: 7

Parameter: 1 1... 7, Number of unacknowledged packets

Maximum number of unacknowledged info packets (I frames) in a link. Maxframe also
sets how many packets the PTC-I1pro transmits together. The value should be reduced for
bad links.

10412 P
Multiport
Default setting: 64

Parameter: X 0... 255, persistance

The persistence value sets the probability that a packet is transmitted, after the radio
channel is acknowledged as free.

10.4.13 PS

When a GPS receiver is connected to the PTC-llpro then with the PS command the
position data can be read out. In opposite to the POSi t i on command in the cmd: -
menu the output always has NMEA format. The NMEA compatible string usually looks
like:

$CPRVC, 212234, A 5005. 432, N, 00845. 974, E, 000. 0, 360. 0, 190201, 000. 1, E*7B

10414 T

Multiport
Default setting: 100

Parameter: X 0... 30,000, TxDelay in milliseconds.
Sets the time between keying the PTT and the initial transmission of data.
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T 1:50 setsthe TxDelay on port 1to 50 ms
T 2: 200 setsthe TxDelay on port 2 to 200 ms

10.4.15 U
Default setting: O
Parameter: 0 Switch connect text off.
1 Switch connect text on.
2 Switch connect text on and analysis of special functions.

Enable or disable the connect text.
U defines the connect text.

U1 Hereisthe PTC-llIpro — The PTC-Ilpro switches on the connect text and the text will
be“Hereisthe PTC-llpro”.

U 1 —asks for the connect text
U 0 — switches off the connect text

If Uis set to 2, the sequences/ / B <CR> and / / Q<CR> are accepted additionally. The
two sequences are recognized if they occur at the beginning of a line and are closed
directly with <CR> or <Return>.

/ | B initiates the sysop-bell (duration about 14 seconds). After receiving / / Q the PTC
initiates a disconnect.

The sysop-bell is set using the BEI | command of the cmd:-menu (refer to chapter 6.11,
page 66)

104.16 V

Gives alonger version string.

104.17 W

Multiport
Default setting: 100

Parameter: X 1... 30,000, slot time in milliseconds.
Defines the ot time for the transmitter control.

The PTC-llpro can transmit at particular times only. W (Slottime) defines the period
between these times.

10418 Y
Default setting: 4

Parameter: X 0... 31, number of users.
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Limits the number of channels available for remote users.

Y 5 limits the number of connects from outside to five, so if the PTC is presently
connected to by 5 stations, and a further station attempts to connect, this connect request
will be refused.

The Y command allows any incoming PR-connect to be transferred to the PTC-l1pro PR-
mailbox, but only if Y has to be set to 0. Thiswill allow for example, that on exiting the
terminal program, (e.g. automatic de-initialization with YO in GP) the PTC-Ilpro can be
brought to a condition where a connect using the normal MYCALL (i.e. without the -8)
will be transferred to the mailbox. This is useful, as many potential users would use the
normal MYCALL to connect to the PTC-llpro. If the terminal is off-line, and the
configuration is correct, (YO) then al calls, irrespective of if they are the normal
MYCALL, the MYALIAS or the BBSMYCALL, will be transferred to the PTC-mailbox.

The Y-command has no effect on salf initiated connects, the number of channdls is not
limited for the user. It is thus possible, with Y = 0 to initiate up to 31 PR-connects in
parallel!

10419 @B

Shows the free buffer available.

This command is virtually only used from the hostmode program to find out how much
memory is still freein the PTC-Ilpro.

This command is only used by the hostmode program. The user cannot enter this
command.

10.4.20 @D

Multiport
Default setting: O

Parameter: 0 Full duplex disabled.
1 Full duplex enabled.

Switches the port into full duplex operation, which allows the simultaneous transmission
and reception of data at a port.

@D 1.0 <Return> Switches the full duplex on port 1 off

@D 2:1 <Return> Switches the full duplex on port 2 on

@D 0 <Return> Switches full duplex on the present port (default port) off

10421 @F

The hostmode command @F alows to setup FAX reception under hostmode control.
Receveiving FAX images through the hostmode interface means that the data transfer
between modem and PC is highly buffered and error-corrected (CRC hostmode). Thus
“Skew” or* “jumps’ within FAX images caused by data loss on the interface side (high

PC operating system latency, etc.) can be completely avoided. Besides that, the @F
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command eases incorporating FAX reception to application software that mainly builds
on the hostmode.
Default setting: none

Parameter: @F  (no parameter) Clearsthe FAX data buffer, see below.

@F0 Disables hostmode FAX reception and switches back to
normal PACTOR Standby operation.

@F1 Activates hostmode FAX reception in FM-FAX, sampling
rate = baudrate/32.

@F17 Activates hostmode FAX reception in FM-FAX, sampling
rate = baudrate/16.

@F2 Activates hostmode FAX reception in AM-FAX, sampling
rate = baudrate/32.

@F18 Activates hostmode FAX reception in AM-FAX, sampling
rate = baudrate/16.

If hostmode fax reception is activated, 8 bit per sample (grey scale) FAX datais available
on hostmode channel 252. The data field length of the hostmode packets on channel 252
is always 256. The sampling rate (number of 8 bit samples, i.e. pixels, per second) is
calculated as baudrate on the serial user interface (COM port) divided by 32 or 16. The
baudrate on the serial user interface of the modem should be chosen as high as possible
(higher than 57600 Bd) to achieve a good FAX resolution. For example, 115200 Bd on
the serial port yield a FAX sampling rate of 3600 or 7200 pixel/sec, respectively. If the
baudrate is equal or less than 2400, the sampling rate is set to a constant value of 75
samples/sec, however FAX reception at baudrates below 19200 Bd generally does not
make much sense because the image signal then suffers from heavy undersampling.

The hostmode FAX demodulators (AM/FM) have the same properties as the
corresponding FAX demodulators in terminal mode (fax:-menu). All parameters
accessible through the fax:-menu which have an effect on the FAX demodulator remain
also valid for hostmode FAX reception. Any change of the FAX parameters from the
default settings should be performed unter terminal mode control (fax: menu) prior to
starting the hostmode.

All FAX receive data is buffered through the 4096 samples long FAX data buffer (see
@F command without argument). If a buffer overrun occurs (frequency of data polls by
the PC program too low), the buffer is automatically cleared again (4096 samples are
lost). Besides that, the FAX buffer is aways cleared automatically when hostmode FAX
reception is activated.

When hostmode FAX reception is active, al PACTOR relevant functions/tasks are
blocked, i.e. PACTOR cals can neither be initiated nor be accepted. (Not all
corresponding commands are blocked. The user itself must be aware of this if a PC
application program does not already limit the command set available during hostmode
FAX operation.)

All other processes which do not access the HF port (UHF/VHF Packet Radio,
particularly the TRX control) are still availble during hostmode FAX reception.

The “extended hostmode” logic (channel 255) includes channel 252.
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10422 @S

If hostmode FAX reception (refer to 10.4.21, Page 175) is activated, the additional
hostmode command @S is available. It alows access to the 16 bit wide audio samples
from the A/D converter on the HF port. The @S command does not require a parameter.
The audio sampling rate is 9600 samples per second and cannot be changed. As soon as
the modem recognizes a @S command, it starts acquiring 1024 16 bit samples on the HF
port. The samples are directly (no filtering, no AGC) written to a data buffer and can be
retrieved from there on hostmode channel 251. Thus the modem generates 8 hostmode
data packets (with data field length 256) per @S command. Every 16 Bit sample is split
into 2 bytes, the less significant byte (lower half of the 16 bits) appears first.

The @S command can be used for displaying the frequency spectrum of the input signal
on the HF port.

The “extended hostmode” logic (channel 255) includes channel 251.

10.4.23 @T2
Default setting: 500

Parameter: X  1... 30,000, response time delay
Sets the value for the AX.25 timer 2 (T2) in milliseconds.

After receiving a packet the PTC-Ilpro waits the time T2 to check if another packets
follow. If so, all packets can be confirmed with only one control packet.

10.4.24 @T3
Default setting: 300,000

Parameter: X 0... 3,000,000, time in milliseconds.
The @3 command sets the T3 or link activity timer. If nothing is received from the
distant station for the time T3, then the link statusis polled.

10.4.25 %B

Multiport

Default setting: 1200 or 9600

Parameter: Rx Rx baud rate for the radio link.
Tx Tx baud rate for the radio link.

Setting / checking the radio link baud rate.

Without a parameter, the %8 command shows the modem type and the baud rate as set. If
avalid baud rate is given as parameter it is set in the Packet modem. Valid baud rates are:
* For the SCS DSP-Modem: 300, 1200, 9600, 19200.

* For the SCS AFSK-Modem: 1200 and 2400.
e For the SCS FSK-Modem: 4800, 9600, 19200, 28800, 38400, 57600, 115200.
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Some digipeater work with higher baud rate in direction to the user than at the Upload
side, e.g. Digi=>User 19k2 and User > Digi 9k6.

The Baud command allows two arguments, e.g. %8 19200 9600

The first argument is the receiving baud rate, the second one is the transmission baud rate.
If only one argument is set, the PTC-l1pro uses this value for both, TX baud rate and RX
baud rate, e.g. %8 9600 <Return>

It is also possible to enter the port directly, e.g. %8 2:19200 9600 <Return>

The baudrate values for ports with the SCS DSP-Modem are stored in the Flash-ROM
and remain valid also after aRESTar t or afirmware update.

10426 %C

This is identica to the CLR command in the main menu of the terminal-mode. It works
only on the PACTOR-channel.

10.4.27 %E
Default setting: 6

Parameter: X 1... 7, brightness value.

Identical to the BRi ght n command of the main menu in the terminal mode. This serves
to set the brightness of the LED display between 6% and 100%. The parameter 1 is
equivalent to 6% of the maximum brightness. Parameter 7 represents 100%.

10.4.28 %F

Multiport
Default setting: 0

Parameter: X 0... 15, Filter parameter for the SCS FSK modem.

This command is only valid in connection with SCS FSK modem! I

The filter parameters provide a certain adaptation of the signal to the frequency transfer
characteristics of the transceiver. In most cases, good results are already obtained using
the default setting O. If any problems occur when connecting a certain digipeater, another
value should be tried.

The filter parameter are apuplicable only for transmission! I

10.4.29 %l

Initiates a BREAKIN. Works only in the receiving condition (IRS) (SEND bit in the
status byte = 0).
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10430 %L
Default setting: 1

Parameter: 0 PACTOR listen mode switched off.
1 PACTOR listen mode switched on.

Turns PACTOR listen mode on (1) or off (0).

10431 %M
Default setting: O

Parameter: 0 hostmode expansion switched off.
1 hostmode expansion switched on.

The parameter of the %M command activates the respective hostmode terminal expansion.
At a hostmode start, it is always set to 0. (The hostmode program must choose the
respective amount of expansion it needs for itself after the start. This greatly eases step by
step software expansion).

If atoo high value is chosen, (that cannot be interpreted by the PTC due perhaps to an
older firmware version), the PTC answers with an error message (code byte=2) which
contains the maximum possible argument value.

%VD - Switches the hostmode terminal expansion off.

(This command is normally not needed by the terminal program, as the %M parameter is
automatically set to O at hostmode start.)

%VIL- delayed echo is output with Code-byte=8.

(With PR up until now, even with %L, no "delayed-echo” has been given, as this
function is better done over the monitor channel data stream which can even handle salf
sent packets.)

Note: Code byte 8 is not defined in WA8SDED-hostmode, and is used to define a specia
extension of the PTC-llpro. Terminal programs which wish to work with the delayed
echo in hostmode, must logically be appropriately extended to contain this feature, and
choose the extension required automaticaly. Manual switching of the hostmode
expansion is not to be recommended due to possible incompatibilities.

10432 %O

Performs a CHANGEOVER. This command can also be used in the receiving condition
(= IRS). Inthiscase, it leads to a BREAKIN.

During transmission (=°1SS), the %0 will be executed when al characters in the
transmission buffer are completely sent and confirmed.
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10.4.33 %P
Default setting: depending on installed M odems.

Parameter: X 1... 2, default port.
The default port is set here, the %62 command has influence at the following commands:

C P T, W@, %8 and %-.

10434 %T

Displays the total number of bytes that have been sent and confirmed in PACTOR so far.
The value is reset at the end of each connection. The number can aso be reset by giving
an argument behind the %d° command. The format is identical with the standard decimal
ASCII output as used in the hostmode.

10435 %V

Displays a short ASCII string containing the actual version number of the actual version
number of the PTC-l1pro firmware and the actual version number of the PTC-l1pro BIOS.

Format for example: 2.8 1.32

Characters left of the dot are the main version number of the firmware. Characters after
the first dot until the first blank character are the sub-firmware version number. Letters
may also appear here. At least one blank separates the firmware version number and the
BIOS version number. The BIOS version string is built in the same way, the convention
just refersto the second dot this time.

10436 %W

For synchronizing external scanners
Possible arguments: 0 or 1 (ASCI|I).

All responses to the %W command are null-terminated ASCII strings.

The %W command enables synchronizing between the PTC and external frequency
scanners. Examples for external frequency scanners are AirMail and WinLink2000. These
PC programs subsequently search for incoming user calls on some different channels,
changing the actual frequency by its own without the aid of the internal PTC scanner
(trx:-menu). Thus there exist a (small) risk that a frequency change occures when the
internal scanner would not allow/perform a frequency change or more generally speaking
when a frequency change is prohibited due to a special actual state of the modem, e.g.
when the modem has already detected the beginning of a user access on the PACTOR HF
port.

In principle this problem can already be solved by using the scan-stop signal the PTC
provides - but only if the external scanner immediately recognizes the scan-stop signal.
Unfortunately, so-called latency time (Windows) is introduced in practise. Latency time
delays the scan-stop signal and thus can cause “prohibited” frequency changes. An
example of atypical szenario: A user calls on channel A. The PTC has already detected
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that it is being called and asserts the scan-stop signal - but unfortunately some time
(latency) elapses until the external scanner finally receives the scan-stop information.
Therefore, it’s not unlikely that the scanner still changes the frequency (during the latency
period) to channel B athough the PTC has aready indicated that the scanner should stop
operation. The result is catastrophic: The system responses on channel B although the
user called on channel A. The connection fails.

The %W command fully resolves this problem with the aid of a special mechanism,
regardless of the amount of latency introduced.

Usage of the %W command:

Prior to every scheduled frequency change the external scanner must send a %W][Q]
command to the PTC: (Parameter O is optional but should be given in order to make sure
upward compatibility.)

%WI[Q]
Possible response of the PTC: O or 1.

0:  Scan-Stop! Currently the frequency MUST NOT be changed! (After that, if the
modem does not indicate a connection to a user within a few seconds, the %WO0
command should be resent to the modem, and so on.)

1.  Currently the frequency can be changed, scanning need not to be suspended because
no link establishment is in progress. Response “1” also indicates that the modem
has entered the so-called WAIT state. If the modem isin WAIT state, it does not
accept user calls on the HF port (it cannot be connected by a user) any more.

Now the external scanner can perform afrequency change. After that it must release
the modem from WAIT state by sending %W1 to it. After receiving the %W1
command the modem again accepts user callson its HF PACTOR port.

%W1

Possible response of the PTC: none.

Release from WAIT state. The modem enters the normal “standby state” again and waits
for incoming user calls.

Note: WAIT state always automatically times out after 10 seconds.
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The following chapters are only applicable for software authors! If you do not
want to write your own hostmode program you can skip the following chapters.

10.5 Extended hostmode

The PTC-llpro supports the so called extended hostmode. The extended WABSDED-
hostmode has established itself as a de-facto standard for communication between
TNC/PTC and PC-control programs.

The extended hostmode makes the polling of the channels much easier and thus reduces
the polling overhead.

In the extended hostmode, channel number 255 is dealed in a special way. A G command
to channel 255 leads to the output of "255,x,y,z,...,0" from the TNC. x, v, X, €tc. are the
numbers (binary and increased by one) of the channels that contain new information,
which can be requested with the G command. The string given by the TNC on a poll of
channel 255 always ends with "0".

If, for example, only the monitor channel contains new information, the answer string of
the TNC to a G-poll of channel 255 is 255,01,01,0. If there is no new information to be
received, the output is 255,01,0 (255,0 is also possible). If there is new information in
channel 2 and 3, the string is 255,01,03,04,0. The channel numbers are usually given in
increasing order - at least the PTC-Ilpro follows this recommendation.

With the extended hostmode, a continuous cyclic polling of every single channel with the
G command has thus become obsolete, just channel 255 needs to be polled regularly. If
the result indicates that there is information in any other channel, only the respective
channel has to be polled using the G command to get the data.

10.6 Status output in hostmode

The usua status byte can be called in the hostmode by polling channel no. 254. A G poll
of this channel always outputs a string containing the actual status information of the
PTC-llpro. The format is: 254,07,0,S. (S = binary status byte). It is hence a byte-count
format:

channel number, code, length minus one, information byte(s).

The code of the status information is 07. According to the WASDED standard, this would
also relate to information from a connection, which, however, is usualy used as a byte
count format on channel 254.

In future releases, the status information is planned to be expanded to several bytes. Using
the length information from the WAS8DED standard, a longer status information will not
lead to any problems of compatibility. The termina program can utilize exactly that
number of bytes that are interpretable by the respective software. Newer expansions can
easily be ignored that way.

The G poll command on virtual hostmode channel 254 (“status channel”) can be extended
by a single parameter in ASCII format, valid range 0-3, e.g. G1. The parmeter determines,
how many status bytes are sent back to the PTC as a response to the G poll. The number
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of bytes calculates as paramater value plus 1. Thus the command GO is compatible with
the usual G poll without argument because it yields exactly ONE status byte, the old,
“normal” status byte. Therefore, a maximum of 4 status bytes can be requested by the
application software.

The contents of the status bytesis as following:
Byte 1: »nhormal“ (old/usual) status

Byte 2: PACTOR connect level:
0: not connected,
1: PACTOR-I,
2. PACTOR-II,
3: PACTOR-11I.

Byte 3: “Speedlevel” (submode of aPACTOR level):
0-10on PACTOR-I,
0-30on PACTOR-II,
0-50n PACTOR-III.

Byte 4: Signed, actual receive frequency offset. Value 128 (= -128 ) is invalid and
thus should be ignored by the application software. This helps to avoid
“glitches” because the frequency byte only gets valid after the frequency
detector has obtained a stable estimate of the frequency offset.

»Auto status’ istriggered by a change of the contents of byte 1 or byte 3.

10.6.1 Auto statusin hostmode

If the status-format is set to 2 (please refer to the STat us command chapter 6.92), the
PTC provides an automatic status also in the hostmode. This mode leads to an inclusion
of channel 254 if a G poll is performed to channel 255 in the extended hostmode, and any
change of the status has occurred in the meantime. The output could thus be:
"255,01,255,0". This means that new status information is available on channel 254. The
channel 254 in the G poll list of channel 255 (extended hostmode) is cleared after polling
of channel 254. (When any status change occurs, channel 254 is added to the list again).

The normal G-poll of channel 254 is always possible, independent from new information
in the status. Even isthe auto statusis active, the actual value can always be obtained by a
regular poll.

10.7 TRX Control Channel on Hostmode

Virtual hostmode channel 253 serves as transparent data channel between PC and TRX
port. Arbitrary data can be exchanged between PC and transceiver on channel 253. This
enables, for example, direct transceiver remote control from the PC side. There is one
length limitation: If more than 1000 bytes of data sent from the transceiver are aready
buffered, the PTC does not accept more data until the buffer is flushed (data fetched by
the PC application).
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10.8 NM EA-Channel

On hostmode channel 249 the PTC-IIpro provides all NMEA sentences of a connected
GPS receiver. Except the terminating <CR> (ASCI113) the data is exactly matching with
the one the GPS receiver sends. The PTC-l1pro buffers 32 sets of NMEA datainternally.
ThisNMEA channel is also included in the extended hostmode channel 255, which means
that the usual poll on channel 255 is sufficient to determine if there is new NMEA data
available on channel 249.

10.9 CRC hostmode

The expanded WABDED hostmode (extended hostmode) has established itself as a de-
facto standard for communication between TNC/PTC and PC control programs.

Although containing a very well thought out structure, which considerably eases
compatibility of extensions, the WABDED hostmode has two basic weak points, which
can cause serious problems with data corruption or loss during operation:

1. Thereisno reasonable possibility for aresynchronization of the hostmode operation if
through any reason the synchronization is broken. (Even if a new synchronization
does occur, it is highly probable that it will cause defective data transfer during the
synchronization phase).

In the worst case, it only needs one destroyed bit in the data flow between the PC and
the TNC to cause a hostmode crash.

2. Defective data cannot be uniquely identified, and it is not possible to request
repetition of destroyed data. The data security in the link between the PC and the TNC
has a weak point here. A correct transfer of sensitive data (such as program data in
7PLUS formator direct binary data) via an insecure WA8DED-hostmode cannot
therefore be fully guaranteed.

3. Data transmission via multiple nodes (e.g. WINLINK forwarding) increases the
potential for error due to corruption viathe RS-232 links.

Possible sources of error:
e During active transmitter operation, HF can corrupt data.
» Short spikes due to heavy loads being switched on or off on the AC power line, or

through close lightning strikes etc. They can al cause error bursts, especialy on
longer RS-232 lines.

* Slow or wrongly configured multitasking systems (WINDOWS) tend to swallow a
character or even complete pieces of text, especially when the computer is heavily
loaded. This is due to the overflow of (sometimes non-existant) buffers and aso
timing problems on the RS-232 interface itself.

The CRC-hostmode solves all these problems in that every hostmode data packet has a
highly secure integrated CRC check sequence included. Errors can therefore be easily
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detected. The CRC-hostmode protocol aso allows the request for and the automatic re-
transmission of packets recognized as containing errors.

10.9.1 Basicprinciples

The term send packet or receive packet has nothing to do with the data actually
transmitted or received via the HF link. They concern themselves only with data present
on the RS-232 interface. The # character means Binary byte.

The protocol is based on the extended hostmode. A number of data packets are built up
according to this sub-protocol.

The HOST (PC) is, asin WA8SDED mode, the MASTER. That means that every action is
initiated by the PC. The TNC/PTC (SLAVE) may never send data with-out being first
requested by the PC.

For every action by the MASTER, exactly one reaction from the SLAVE must follow.
The Master must wait for this reaction before it starts any other new action. There is of
course, atimeout allowed for this waiting time (see below).

Every WABDED data packet is expanded by a (unique) header, consisting of #170 -
#170.

Every WASBDED data packet is completed by the addition of two CRC data-bytes
(binary). The CRC is calculated exactly according to the CCITT-CRC16, and is thus
identical to that used for PR and PACTOR. The CRC is calculated from the first byte
after the #170 - #170 header (channel number). (CRC see AX.25-protocol and example
in the chapter 10.9.7, page 188).

Directly before the transmission, thus at the lowest sub-protocol level, the data packet
transmitter (MASTER and SLAVE) carries out so-called Byte-Stuffing. This prevents the
#170 - #170 sequence from appearing within a packet.

The Byte-stuffing takes place directly after the 1st byte after the #170 - #170 header, and
ends after the second CRC-byte. It therefore ranges over the complete packet (excepting
the header). Also, even when the second CRC-byte has the value #170, this changes due
to the stuffing. Stuffing means that after every byte with the value #170, a further byte
with the value #0 is inserted. (The CRC calculation is only carried out on the original
packet, not on the stuffed packet.) The packet counter concerns itself always with the
original length of the packet (without stuffing!).

Directly after the packet is received, and thus at the lowest sub-protocol level, the packet
receiver (MASTER and SLAVE) carries out a so-called Byte-de-stuffing. This removes
the #0 bytes inserted by the packet transmitter. The byte-de-stuffing begins directly after
the first byte after the recognized #170 - #170 header. After every byte with the value
#170, one byte is erased, providing it is a#0 byte. (If the following byte does not have a
value of "#0", then error handling is carried out, refer to chapter 10.9.4, page 187).

The MASTER uses a 1 hit packet-counter, using bit 7 of the CMD/INF-bytes, that is
incremented (= inverted) on sending a new (not repeated) packet. This packet counter
(and request flag) alowsthe SLAVE to positively identify repeated MASTER packets.
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The slave possesses the possibility to quickly inform the Master that the last transmitted
packet should be repeated, by inserting a short request packet. The request packet has the
format: "#170#170#1704#85".

10.9.2 MASTER protocol

Definition of the MASTER-condition
* NACK-condition

- When no reaction is received from the SLAVE within 250 ms after the MASTER
transmitted packet has ended.

- Thisis a minimum time. The PTC-IIpro answers within a few milliseconds. With
very slow TNCs the waiting time can be changed in the MASTER program.

(Note: Timeout watchdog is stopped as soon as a packet-header is received (i.e. the
packet starts being read in). The maximum useable data length of a null-terminated
packet must not exceed 256).

- If a packet-header is identified within 250 ms, a packet is read in, and a CRC error
takes place.

- If arequest-packet isidentified.
* ACK-condition
- If adata-packet with the correct CRC isreceived.

Reaction of the MASTER to various conditions
* Reaction of the MASTER to an NACK condition.

- Repetition (transmit) of the buffered last packet with the request-bit unchanged.
» Reaction of the MASTER to an ACK condition.

- A new packet can be sent to the slave, if available. The request flag is inverted
before the transmission. (Note: this packet must also be buffered in case a repetition
IS requested.)

10.9.3 SLAVE-protocol

Definition of the SLAVE-condition
* NACK-condition

- If apacket-header isidentified, but a CRC error takes place.
* ACK-condition

- If a packet is correctly received (CRC OK) and the request flag is different
compared with the last correctly received packet.

- If bit 6 in the CMD/INF byte is set, then the condition of the request-flag in the last
correctly received packet is ignored. Every correctly received packet with bit 6 in
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the CMD/INF byte causes an ACK-condition. A request condition is thus
impossible here.

* Request-condition
- If apacket is correctly received, and the request-flag isidentical to the last correctly

received packet. (Bit 6 of the CMD/INF-byte must be erased. Refer to the text
above.

Reaction of the SLAVE to various conditions
* Reaction of the SLAVE to the NACK-condition

- Transmission of the special request-packet #170 #170#170#85. (direct request for a
repetition of the defective packet without waiting for the MASTER-timeout NACK
condition).

e Reaction of the SLAVE to the ACK-condition

- Transmission of the present (new) response-packet (e.g. data packet if a G-POLL).
NOTE: This packet must be buffered in case of alater repetition)

» Reaction of the SLAVE to the request-condition

- Repetition of the last (buffered) packet. Information of the present received packet
IS not used, it is thrown away/erased.

10.9.4 Stuffing errorsor unexpected header sequences

» The sequence #170#0 during a header search is interpreted as an ERROR, and the
header search carried on.

»  Sequences between #170#1-#169 and #170#171-#255 during the header search AND
during the packet read-in are interpreted as an ERROR and cause a newstart, i.e. the
header search is started afresh.

o #170#170 ALWAYS leads to a start of packet condition, under al situations. The
next byte is then appropriately interpreted as the channel number. (However after a
start of packet is recognized, two #170 in arow must follow so that this exception can
work again. Thiswould be in the case #170#170#170...)

10.9.5 Start of the CRC-hostmode
* The command that switches a TNC/PTC into hostmode is <ESC>JHOST4<CR>.

» After the start of the CRC-hostmode, the internal REQUEST-bit in the SLAVE (PTC)
should be set to not defined so that either 1 or O are valid as REQUEST-BIT in the
first transmit packet from the MASTER. Thus when the CRC is correct at the
SLAVE, an ACK-condition follows. Independent of the above, it is recommended
that the first transmit packet from the MASTER, after a hostmode start, or program
start, should have bit 6 set, to ensure that a correctly received packet at the SLAVE
always leads to an ACK-condition. (This allows the MASTER to start the protocol
without having to know the condition of the (old) buffered RQ-flags at the SLAVE.)
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10.9.6 Recommended baudrate

Due to the considerably higher overhead in the CRC-hostmode, it is recommended that
the RS-232 data rate not be set lower than 19200 Bit/sec. There is otherwise the risk that
the response time could be too long, and the effective data throughput, especially when
multitasking with Packet-Radio, would be to slow for useful working.

10.9.7 Example sourcecodefor CCITT CRC16 (HDLC)
Example program in Turbo PASCAL.:

Program GO TT- CRC

VAR
crc_table : ARRAY[O0..255] OF Word; (* dynamcally built up *)
crc : word;

Procedure CALC CRC QO TT( b : Byte);
BEG N

crc :=((crc SHR8) AND $ff) XCORcrc_table[ (crc XOR b) AND $ff];
END,

Procedure |InitCRC

Var

i ndex : Byte;

|, accu, Data : Wrd,;
BEG N

FCR index := 0 TO 255 DO
BEAN (* build CRGtable *)

accu : = 0;

Data : = index;

FORj :=0TO7 DO
BEA N

| F (dd(Data XCOR accu) THEN accu := (accu shr 1) XOR $8408
ELSE accu : = (accu shr 1);
Data := Data shr 1;

END,
crc_tabl e[index] := accu;
END, (* Build table *)
END,
Begi n
I nitCRC (* Expand CRC Tabl e *)

crc .= $ffff; (* Start-value of the CRG Register *)
(* Calculating the CRCfollows - for every input-byte
CALC CRC XA TT nust be called once. *)

CALC CRC A TT(04) ; (* Gve input bytes in decimal here *)
CALC CRC O TT(01);
CALC CRC O TT(01);
CALC CRC A TT(71);
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CALC RC O TT(71);
(* and so on.... *)
CRC=NJI(CRO; (* CRCis inverted at the end according to HOLG protocol *)

(* in WORD CRC i s contained the CRC value. When all bytes that should be
included in the CRC have been processed, then first one hangs the
| owbyte fromWRD CRC and lastly the high-byte on the Block as "CRC'.
Wth the 5 exanpl e bytes cal cul ated above, the LOMBYTE=213 and
H GBYTE=153.

Wen checking the CRC ("reception") one al so cal cul ates both the
transferred CRG bytes into the CRC val ue. The new CRC val ue so
obt ai ned nust equal $FOB8 if the block has arrived correctly.

Alternatively one can calculate the CRC only using the data bytes,
wi thout having to include the CRC bytes. If one inverts the two bytes
so calculated, then the result must nmatch up with the two received CRC
bytes.)

*)

End.
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Chapter 11

11 PSK 31
11.1 General

The PSK31 system developed by Peter Martinez, G3PL X, offers the RTTY enthusiast a
modern variation to this by now somewhat old fashioned operating system. It has
markedly reduced bandwidth requirements and a better resistance to interference.

The operating technique is very similar to the normal operation of Baudot-RTTY,
although a more sensitive fine-tuning is required compared to the older system, as a
PSK 31 signal requires atuning accuracy of afew Hertz.

Technically, the system is a differentially phase modulated, single carrier, with a Baud
rate of 31.25 steps per second. In practice, DBPSK and DQPSK are employed, but with a
heavy leaning towards DBPSK. DQPSK, despite the use of convolutional Coding (k = 5),
has shown itself to be more prone to errors at very low SNR's compared to uncoded
DBPSK. The waveform pulse of PSK31 is the "Raised Cosine in time" so that the
DBPSK signal switches between two-tone (when only phase changes are taking place)
and a plain single tone carrier. The bandwidth between the first null points of the
spectrum is 62.5 Hz. A specialty of PSK31 isthat it allows the entire ASCII character set,
even the back space" character isincluded.

11.2 Activation and use of the PSK 31 terminal

The command to activate the PSK31 mode is PSKTer min the cmd:-menu. Command
parameters are not required, and will be ignored if given. After turning on the PSK31
terminal, the PTC-llpro isin the receive condition. Various PSK31 relevant settings are at
their default or previoudly set values. The Qui t command closes the PSK31 terminal,
and returns to the normal STBY condition. Text input may be carried out whilst in the
receive condition, and is placed in the type-ahead buffer. (This can be deleted at any time
with <Ctrl-X>.

The apha-numeric display shows PSK31 1300, where the number 1300 is the receive
carrier frequency used. (= the center frequency of the audio signal). The tuning indicator
takes on a different look. It has been changed to a small spectroscope, so that the small
band PSK 31 signals can be tuned precisely to the correct frequency. Each LED represents
the power in a 9.375 Hz wide frequency window. The spectroscope encompasses a
frequency range of approx. 140 Hz. Lower frequencies are to the right, higher to the left.
Thisis, at first sight, intuitively wrong. It does however make it easier to tune when using
the usually clockwise turning VFO control of the modern transceiver. The brighter the
LED glows, the higher the energy content within that appropriate window. (refer to
chapter 11.7, page 194 on how this display may be used to tune in PSK31 signals)
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11.3 Carrier Frequencies

The audio carrier frequency for receive and transmit are calculated using the settings for
MARK-frequency+SPACE-frequency/2. If one has MARK=1400 Hz and SPACE=1200
Hz, then the carrier frequency is 1300 Hz. A specia command for the PSK31 AF-carrier
frequency is thus not required. The transceiver connected to the PTC-l1pro can operate
with the same settings as for PACTOR or AMTOR etc. The PSK31 carrier, when
correctly tuned, lies exactly in the middle of the IF filter passband. When the squelch is
open (Hot-key <Ctrl-F>), the PTC-11pro adjusts the receive carrier frequency slowly (max
approx. £1 Hz / 5 sec) automatically. to match that of the received signal. A manual drift
correction is not required. Refer also to chapter Hot-keys NET operation.

114 L evel Setting

The PSK31 output level (Transmit level) may be adjusted with the FSKA-command.
Normally however, the levels previously set for PACTOR/AMTOR operation can be
used, as the PSK31 peak power is the same as that produced for FSK operation. As
however the amplitude is not constant, the transmitter must on no account be over-driven!
otherwise an EXTREMELY wide spectrum is produced.

11.5 Prompt and Status

The usual Baudot-RTTY prompt is displayed, except that a P is used as an abbreviation:
**_p-** ((SCSP): > (here, SCSP is the AMTOR-selcal. This prompt addition is only
displayed for compatibility reasons). The expanded command prompt in terminal mode 5
(TERM command) has the code cmd: 5, or binary 00100101. In the status-byte, refer to
STat us-command, chapter 6.92, page 104), the PTC displays RTTY/CW as there are no
further free codes available here to be used.

11.6 Hot-keys

Control of the PSK31 terminal operation is done (as with the CW-terminal, refer to
chapter 6.30, page 75) with so-called Hot-keys. These are specially defined control codes
produced with the <Ctrl>.

Ctrl-L:  The Receive-carrier frequency is increased by 1 Hz. (Only in the receive
condition)

Ctrl-K:  The Receive-carrier frequency is decreased by 1 Hz. (Only in the receive
condition)

Ctrl-X:  Erases the Transmit (or type-ahead) buffer. (The PTC acknowledges the
command with "*** CLR".

Ctrl-C:  Switches the squelch between normal operation and continuously open. In
normal operation, it is possible for even very weak PSK31 signals to open the squelch.
Switching to continuously open (Garble on the screen, even when no PSK31 signal is
present) should only be necessary in exceptional circumstances.
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When the Squelch is open, the tuning indicator displaysin addition to the spectroscope
the actual demodulated PSK31 signal in red. In addition, the Idle, Traffic and Error
LED slight up accordingly.

The PTC-llpro acknowledges the command with “*** SQUELCH: ON’ or “***
SQUELCH: OFF". Default value: Squelch in normal condition (=ON).

Ctrl-N:  Switches the "NET" operation off or on again. This is a PSK31 specific
function, which has been developed due to the very small bandwidth, and the therefore
essential automatic adjustment of frequency required. NET operation means that both
the receive and transmit frequencies are automatically adjusted to that of the incoming
signal. Even after a long transmitting period there is generally no frequency jump
between the QSO partners in question. Manual intervention is thus kept to an absolute
minimum during the entire QSO. If both, (or more) QSO partners have NET activated,
then it is possible that the entire QSO slowly drifts over the band from over to over,
aways in the same direction.

If such an effect occurs, then only ONE QSO partner should have NET turned on.
With NET non active, the PTC-Ilpro adjusts only the receive frequency, and displays
this with an exclamation mark in the a pha-numeric display just before the frequency.

In practice it has been found that an activated NET operation gives little or no
problems. (A note concerning this can be found in the original G3PLX documentation,
available on the internet). The PTC-llpro acknowledges the command with “***
NET: ON’ or“*** NET: OFF".Thedefault settingis NET active.

Ctrl-F: Sets the receive and transmit carrier frequency to the default value
((MARK+SPACE)/2). This function is only allowed (or possible) in the receive
condition. The PTC-llpro acknowledges the command with “*** RX/ TX-
Frequency reset to: 1300 Hz”

Ctrl-B:  Cycles between the operating modes DBPSK, DQPSK and inverted DQPSK.
If a DQPSK variant is chosen, the PTC-llpro signals this with the DQPSK LED.
Inverted DQPSK is needed when lower sideband is used on an SSB transceiver, as
here the signal phasors revolve anti-clockwise, and thus build up a false delta-phase
association for the values 90 and 270 degrees. If DQPSK is used in LSB, then the
inverted DQPSK must be chosen. For USB the norma DQPSK' setting must be used
(for compatibility with the other PSK31 users).

The PTC acknowledges the command with: “*** PSK31-Mode: DBPSK” or “***
PSK31- Mode: DQPSK” or “*** PSK31- Mbde: inverted DQPSK’.

CHOCHhr: Generdly <Ctrl-Y>, refer to CHOChr command, chapter 6.19, page 69.
Serves to switch between receive and transmit.

QRTChr: Generally <Ctrl-D, refer to QRTChr command, chapter 6.79, page 99. Can
also be used instead of CHOChr asthe final character of a PSK31 transmission.

A PSK31 transmission can be broken off at any time with the DD-command. DD sets the
system back into the normal STBY-mode. The PSK31 receive condition can be left by
using the Di sconnect or Qui t command. In the PSK31 transmit condition, both these
commands act as a normal closedown (identical to the QRTChr ) of atransmission.
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The Hot-keys have priority in the PSK31-terminal mode. This means that no codes
should be chosen for the CHOChr , ESCchr and QRTChr being similar to the hot-
keys, otherwise the CHOChr , ESCchr and QRTChr will not operate in PSK31 mode

One exception from the rule above is the ESCAPE-character (ESCchr ) . The ESCAPE-
character has always priority over the PSK31-hot-keys! This convention ensures that it is
aways possible to leave the PSK 31 mode and return to the command-mode (cmd:).

11.7 Receiver Tuning

A PSK31 signal can be recognized on the spectroscope display by afield of 3-5 brighter
green LED’s. A PSK31 signal containing only idles (fill-ups without data) consists of a
pure two-tone signal with a tone difference of 31.25 Hz. On the tuning display, this sort
of signa lights generally only two LED’s relatively brightly, with a separation of 3
LED’s:
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If useful data is being transferred, then a PSK31 signal is shown normally as a band of 3
LED s with heavily fluctuating intensity .
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To decode a PSK31 signal, it should be as close as possible to the center of the
spectroscope,i.e. symetrical, centered around the central (8th) LED. If a PSK31 signal is
tuned to within approximately £10 Hz of the middle position with the VFO knob on the
transceiver, the squelch opens, and one sees additional red LED’s on the tuning indicator
which display the actual demodulated PSK31 signal. These can, like in PACTOR-1 or
RTTY, be carefully tuned with the VFO until only the two outer LED"s (1 and 15) flicker.

e[l 000eee 10O 0Oe

The fine tuning can also be carried out with the hot-keys <Cirl-K> and <Ctrl-L> if the
VFO does not have a fine enough resolution. At first sight, the tuning procedure sounds
relatively complex. With alittle practice however, the tuning can be carried out almost as
easily as with PACTOR-I or RTTY, despite the comparatively small bandwidth of the
PSK 31 signal. The tuning of DQPSK is however markedly more critical compared to that
of DBPSK, and the demodulated (red LED) signals are less clearly defined, so that here
one must pay great attention to the spectroscope.

11.8 CW:-ldentification

The CWID of the PSK31 terminal always is activated in the Audio Only mode, i.e. the
PTT is active during the whole time and only the tone signal is keyed according to the
rhythm of the CW characters. The specia pulse wave shape of the CW character
generates a relatively narrow spectrum, so that the adjacent PSK31 channels are not
disturbed during the CWID. The PTC-llpro sends an additional CWID after a PSK31
transmission if the CWID-Parameter (refer to CW d, chapter 6.27, page 74) is higher than
0. If the parameter is higher than 1, also before each PSK31 transmission a CW
identification is sent.
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Chapter 12
12 SY Stest

The system test is not normally required by the PTC user, but has been included here
for the sake of completeness. SYSt est is purely atool to diagnose and rectify faults
in defective PTC's. In normal operation this function is not needed.

The command SYSt est (without argument) activates the systemtest menu. (sys:-
menu). The command prompt takes the form sys:.

Within the sys:-menu, the following systemtest commands are allowed:

Audi o, AUDPerm BATtery, Beep, DD, Down, Fsk, Help, Kill,
Led, MONitor Ptt, PLI, Quit, Ram SERNum Trxtest, Up.

All other (normal) commands are not available! The sys:-menu may be ended with
Qui t or DD.

The SYSt est command may also be followed by an argument, which should be a
command from the sys:-menu. In this case, the PTC carries out only that given
systemtest command, without switching to the sys:-menu. The command may be said to
have been fed through.

This command for example would show the PTC-IIpro RAM expansion.
cmd: SYS Ram <Return>

The sys:-menu commands in detail :
12.1 Audio

Serves to carry out a so-called Audio loop test or check of the analogue 1/0 stages, as well
as the DSP. This function requires a wire connecting PIN 1 (Audio Out) and PIN 4
(Audio In) of the 8 PIN shortwave radio socket (X5)!

If the analogue stages are working correctly, the PTC-l1pro gives out OK. In cases where
an error occurs, then NOT OK is displayed.

12.2 AUDPerm
Default setting: 0

Parameter: 0  Audio output, only active in the TX operation or the aud:-menu.
1 Audio output permanently activated.
This AUDPer m command allows the audio input / received signal to be permanently

passed through to the audio output pin, as long as the PTC is in the receive condition.
This has the great advantage if one has the PTC-l1pro in use as an AF filter/denoiser:
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The received signal is then also connected via the RCU (or home made amplifier) to a
speaker, and may be heard independent of being in the aud:-menu or not. The speaker
connected to the RCU may be used permanently as the stations loudspeaker.

NOTE: With some older or ssimpler radios, it is possible for feedback to occur when the
received signal also appears at the transmitter microphone input. In these unusual cases,
the PTC-llpro must be used with AUDPer m set to 0. Alternatively, the transmit AF
connection from the PTC to the MIC input may be disconnected. (There is only one D/A
converter for both, the transmitted audio and the filtered audio of the denoiser function.
These signals are connected in parallel to the RCU control socket as well as to the HF
transceiver audio socket.)

123  BATtery

Checks the internal lithium-battery being for SRAM-backup. When the battery is good
then it reports OK, When the battery isweak it reports NOT OK ( LOW VOLTAGE! ) .

12.4 Beep

Activates the micro loudspeaker in the PTC-lIpro briefly. With correct operation, a short
signal tone should be heard.

12.5 DD

Serves to end the sys:-menu. The command prompt returns to its normal form cmd.:.
Identical to the Qui t command in the sys:-menu.

12.6 Down

Gives out a 100 ms long key pulse (against ground) at the AO output of the 8 PIN HF
radio socket.

12.7 Fsk

Activates the FSK test routine. <Return> toggles between Mark and Space tones. The
routine supports the FSK as well as the AFSK outputs. The PTT transistor switch is
turned on during the FSK test routine. The FSK test may be ended with <.

12.8 Help

Gives a short list of the sys:-menu commands. The Hel p command can contain a
command word from the sys:-menu as argument, whereby a description of that
command is given.

Help to the Audi o command

sys: Hel p Audi o <Return>
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12.9 Kill

The sub-directory killer! Enables the stepping through of the PTC mailbox directoriesin
alphabetical order, using the <+> and <->, and removing same with the <#>.

1210 Led

LED test. The PTC-Ilpro shows off its lighting console.
1211  MONitor

Default setting: O

Parameter: 0  Switches off the Tone Monitor.
1 Switches on the Tone Monitor.

The Tone Monitor should only be used for test purposes. It should not be used on a
regular basis. It requires quite a large amount of processing power. This may cause
system instabilities! Please disable the Tone Monitor after you finished the error
diagnosis!

The Tone Monitor works as follows:

The tuning display is used as a “ spectroscope’, i.e. each tone of the various PACTOR-I11
waveformsis assigned to asingle LED and displayed there: The more error is detected on
the corresponding sub-carrier (tone), the more often the corresponding LED flashes red.
(If the frequency error still is larger than 15 Hz, also a single green LED flashes during
receive gaps.)

Low tones are displayed at the left side of the tuning bar, high tones at the right side. If
more than 15 tones are used on a speedlevel (SL 5 and 6), some tones in the center of the
spectrum are omitted.

With the aid of the “tone monitor” one can, for example, easily find out whether the
receive signal is centered properly within the IF passband, etc. As a rule of thumb any
long term asymmetry of the error pattern, e.g. frequent red flickering of the edge LED’s
or a higher number of errors at one side of the spectrum, usually indicates a systematic
problem on the transceiver side (transmitter or receiver, respectively).

1212 Ptt

Activates the PTT test routine. The PTT switching transistor is toggled on or off by
means of <Return>. The PTT test routine can be ended with <Q>.

12.13  PLI

Tests the DSP PLL. With correct operation of the PLL, the PTC-IIpro gives OK. In case
of error, NOT OKisgiven.
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12.14 Ram
Displays the measured RAM available in the PTC-Ilpro.

1215 SERNum

SERNumdisplays the serial number of the PTC-I1pro. This number alwas has 16 digits.
SERNumanswers as follows:

Serial nunmber: 01000005A6E69C22

12.16  Up

Gives out a 100 ms long key pulse (against ground) at the Al output of the 8 PIN HF
radio socket.

1217  Quit

Exits the sys:-menu. The command prompt returns to its normal form (cmd:). Identical
to the DD command of the sys:-menu.

12.18  Trxtest

Tests the transceiver control port. This command is only working properly when using a
special test adapter on the TRX-control connector.
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Chapter 13
13TRX

The TRX -command (without argument) activates the transceiver remote control menu
(trx:-menu). The command prompt takes the form trx:. The following commands are

allowed within the trx:-menu:

Channel , DD, Down, DUnp, DVl |, Frequency, Hel p, Li st, O fset, Pti ne,
RType, Scan, Tl ner, Transfer, TYpe, Up, Quit, Wi t, XGat e, XScan and
YType.

All other (normal) commands are not available from within the trx:-menu. The trx:-
menu may be closed either with DD or Qui t .

The TRX -command may also contain an argument, this being a suitable command from
the trx:-menu. In this case the PTC will then carry out this command, without switching
to the trx:-menu. The control command may be said to be fed through.

Example:

This command, for example, would change the frequency of a connected transceiver
directly to 14079.0 kHz - without having to divert to the trx:-menu.

cmd: TRX Frequency 14079.0 <Return>

The trx:-menu commands in detail ;
13.1 Channdl

The PTC dlows up to 32 channels to be defined. Every channel consists of a channel
number, its frequency (in kHz), the scan status, the Gate status and an optional short info
text. For example:

CHANNEL- LI ST:

Ch Frequency (kHz) Scan Gate Comment

1: 3583. 650 YES NO dl 1zam channel 1
2: 3585. 650 YES NO DL1ZAM channel 2
3: 3584. 000 YES YES Test QRG DL1ZAM
4: 14079. 000 NO YES DL2FAK CN2SM

5: 14076. 540 NO NO EASFIN s sumrer QRG
6: 14075. 600 NO YES LA2W

7: 14080. 000 NO YES 9K2EC speci al

8: 3587. 000 YES YES SMBHUA QRG

9: 3595. 400 NO YES DJI9YJ QRG

10: 3588. 000 NO YES DKOMAV HB9AK

11: 14077. 000 NO YES second ch dl 2f ak

The Channel command (without argument) behaves exactly as a Li st command for
the TRX command set. All user defined channels are listed.
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If the Channel command is followed by ONE argument, consisting of a number
between 1 and 32, then the PTC switches the connected TRX to the given channel
frequency.

If the command
trx: Ch 3 <Return>

Is given, then (from the above list) the TRX would be switched to 3584.000 kHz, if
channel 3 is set to this frequency.

The definition of a channel is carried out by putting two or three arguments after the
Channel command.

trx: Ch 11 14077.0 second ch d12fak <Return>

The length of the comment must not exceed 52 characters. As the comment does not
contain essential information, it may be omitted. The frequency input is aways in kHz,
where however the decimal point after the Megahertz position is optionally allowed (e.g.
14,076.54). The last decimal point is processed as a kilohertz decimal point. There are up
to three positions allowed after this decimal point, whereby a frequency accuracy of 1 Hz
has been anticipated (which cannot be used by some TRX s as only 10 Hz synthesizers
are used).

Valid Frequency inputs:

14079
14079.0
14079. 010
3, 582. 500
1000. 123

The frequency input 0 kHz serves to erase the channel from the frequency list.
Deletes the channel 1 from the frequency list
trx: Ch 1 0 <Return>.

The comment field has several purposes, one is certainly is to act as a reminder. But the
same time the comment field can be used to specify additional channel properties, so
called attributes. A detailed description can be found in section 13.25 on page 211.

The maximum length of the comment field is 52 characters.
13.2 DD

Serves to leave the trx:-menu. The command prompt changes back to its normal form
(cmd:).
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13.3 Down
Default setting: 1

Parameter: X 1... 60,000, number of pulses

Creates a definable number of low-pulses on the A1 output, pin 6 of the 8-pin HF-
transceiver connector.

In earlier times this output was made to control the “down” key at the transceivers
microphone, but this application has turned out to be not practicable.

The actual firmware uses this output to control an external antenna switch, refer to
chapter 13.25 on page 211.

13.4 DUmp
Default setting: 0

Parameter: 0 Dump mode disabled.
1 Dump mode enabled.

With the command Dunp 1 <Return>, the PTC-lIpro is switched to transceiver dump
mode, this mode providing a very simple Host mode for direct communication between
the terminal program and the transceiver. The PTC-1Ipro only serves as alevel converter
or baudrate converter, and delivers, as required, the necessary signal preamble (for SGC
transceivers), but the actual control sequences must be delivered by the host computer, or
terminal program. In dump mode, the information given out by the transceiver is
transferred direct to the host computer, and must be processed there.

TRX dump sequences from the host computer (terminal) to the PTC-l1pro have the same
format as the TRX dump sequences from the PTC-lIpro to the host computer, these
consisting of:

1. TRX dump header, for unambiguous recognition of the TRX dump sequences.

2. The actua datafield, in hexadecimal form, (identical to the data field when using the
Transfer command for SGC, ICOM and YAESU).

3. Theend character, CR, (ASCII 13).

Dump sequences aways begin with the TRX dump header, this header consisting of the
following; <Ctrl-E><#><T><X><:>, where <..> denotes in each case one byte (ASCII),
corresponding to O5H 23H 54H 58H 3AH.

The header is only then valid when it appears complete. If, for example, the third header
byte is defective, then the PTC-lIpro behaves as if the Ctrl-E start character is an
accidental Ctrl-E, or an actual Ctrl-E that has not been input as a TRX control character,
the PTC-Ilpro then sending the buffered characters of the intended dump header into the
normal command interpreter or transmit buffer.
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If one types, for example, Ctrl-E#TXXX, during an actual PACTOR link, then these
characters would be transmitted over the HF link, and would not be transferred to the
transceiver.

A restrictive processing of the header allows through transfer of transceiver sequences,
WITHOUT, in practice, limiting the data transparency, the danger of a piece of text being
swallowed, due to an accidental Ctrl-E isvirtually O.

The host computer, or terminal program, should, naturaly also thoroughly check the
transferred TRX dump sequence, and a "defective" header should be fed back into the
normal process, (e.g. output as text in the receive window).

The dump header can be followed by up to 256 bytes (or 512 places) of actual transfer
information in hexadecimal form, spacesin thisdatafield being ignored, and if an uneven
number of hexadecimal places (nibbles) are given, then the PTC-l1pro ignores the last
nibble.

A TRX dump sequence is always closed with an ASCII 13 (carriage return), although this
last character is not transferred to the transceiver by the PTC-Ilpro, and the TRX dump
sequences from the PTC-I1pro to the host computer are also closed with ASCII 13.

Example:

The control sequence FA; should be sent directly to a KENWOOD transceiver via TRX
dump. The ASCII character string for thisis:

<Ctrl-E>#TX:46413B<CR>

Here, the <..> symbolizes an ASCII specia character, CR = carriage return, and the
transceiver answers this command in its turn with alonger sequence, which the PTC-I1pro
passes directly asa TRX dump to the terminal.

IMPORTANT: Some Transceivers (e.g. KENWOOD TS-450) ONLY accept remote
control commands in the receive condition. The terminal must take this into
consideration, in that (for example), during the linked state, each of the following
acknowledgments are checked to see if the command has been accepted by the
transceiver. If not, then the command must be repesated after approx. 100 msec, etc.
(Possibly with timeout and error message displays).

Timing of the TRX dump sequences:

Dump sequences to the transceiver are sent a few milliseconds after the closing <CR>, as
a continuous string, without pauses (idles).

Sequences from the transceiver are transferred, via the PTC-lIpro, to the termina as
dump sequences when...

1. With KENWOOD or ICOM Transceivers, the appropriate end character (delimiter) is
recognized.

2. The string length reaches 40 characters. That means that the maximum info length of
the TRX dump from the PTC-l1pro to the terminal is 40 bytes, although with YAESU
transceivers the maximum string length is restricted to 19 bytes.
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3. If no further information is received from the transceiver for longer than 40 byte
lengths, and information from the TRX is available. (For SGC transceivers this idle
timeout has been reduced to 20 byte lengths).

There is only afew milliseconds delay between the recognition of the end condition, and

the beginning of the dump sequence,

Important Note:

Ctrl-E should no longer be used as Hot-key, e.g., as changeover or QRT key, when the
dump mode is activated. If, however, the Ctrl-E should be defined as a control character,
then the PTC-11pro will not give an error message, the processing of the Ctrl-E as Hot-key
being delayed when the dump mode is active, for a minimum of one character, and the
respective following characters are checked, to see if they are valid for the TRX dump
header, in other words, a buffering taking place.

The Frequency command in the trx:-menu, (without argument), requests the output of the
TRX frequency, but with an active dump mode, these transceiver outputs caused by the F
command are also shown as dump sequences, and no longer as a decimal ASCII string.
The F command in this case, then also gives a TRX dump sequence. (This is, however,
not the case in remote control access, when the dump mode is ignored).

13.5 DWdll
Default setting: 30

Parameter: X 5...1,000, dwell timein 100 ms.

DVl | sets the dwell time of the PTC scanner on each channel in 100 ms steps. A
DWel | time of 30 means, for example, that the scanner will pause on each channel for
exactly 3 seconds.

13.6 Frequency
Default setting: NONE

Parameter: X  Frequency data.

Allows the direct setting of the TRX frequency, without having to define a scan channel.
The format is, however, that as described in the Channel command.

Without a parameter the Frequency command returns the current operating frequency
from the transceiver.

If abeep is heard during frequency input or scanning, that’s not the PTC-lIpro, that’s
the transceiver. Refer to the transceiver manual to switch off the confirmation beep!
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137  Hdp

Gives a short list of the commands used in the trx:-menu. The Help command may also
contain a command word from the trx:-menu as argument, whereby a description of that
command is given.

Specia information to the Channel command
trx: Hel p Channel <Return>

13.8 List (remotable ascommand TRX List)

Liststhe entire defined PTC frequency list. Refer also to the Channel command,
chapter 13.1

13.9 Offset

Default setting: 0

Parameter: X -5,000... 5,000, offset in kHz.
Frequency format as for the Channel command

The Offset value is applied to every frequency (Channel list, Frequency command etc).
before it is output to the transceiver.

This allows, even whilst in SSB mode, the transceiver to be set to the Mark frequency of
the PTC of the other station. If, for instance, Low tones are being used (1200/1400 Hz
TOnes-Parameter=0) and USB, then the TRX is set on 14077.60 kHz in order to transmit
the Mark frequency of 14079.00 kHz. As the transceiver displays the frequency of the
(imaginary) carrier, then, in USB, the frequency of the audio Mark tone (1400 Hz) must
be added to the carrier frequency, for the actual Mark frequency to be calculated. If on the
other hand, the Mark frequency is taken from a BBS list, the Mark tone frequency must
be subtracted, in order to find the correct frequency to tune the SSB transceiver to. If the
Offset value is defined as 1.4 kHz, the PTC-l1pro does the required frequency correction
for the Mark frequency automatically. It is thus only necessary to give the wanted Mark
frequency, and the correct offset is automatically applied. For example, one can give the
command "Frequency 14079.0 <Return>. The PTC-lIpro then sets the transceiver to
14077.6 kHz, which automatically, with Low tones and USB, gives the correct transmit
and receive frequency of 14079.0 kHz. Similarly with LSB (only here the positive Space
tone frequency would be chosen as Offset) and with different tone pair frequencies.

13.10 Parity
Default setting: O
Parameter: 0  No parity bit (default).

Parameter: 1 Odd parity
Parameter: 2  Even parity
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Some transceiver types require a data format with parity bit for communication on their
remote control port. The Par i t y command provides the possiblity of inserting a parity
bit at the end of every transferred byte on the trx control port. The Pari ty parameter
only affects the “Kenwood” dataformat (i.e. TYpe must be set to “Kenwood”, see TYpe
command in trx:-menu).

13.11  Ptime
Default setting: 50

Parameter: X 1... 1,000 pulse time in milliseconds.

Sets the time (in Milliseconds) for the Up and Down keying pulse, that can be initiated
from the Up and Down commands (trx:-menu). A Pti nme value of 50 means that the
respective switch in the PTC-11pro per impulseis closed for 50 ms and open for 50 ms.

13.12  Quit

Serves to leave the trx:-menu. The command prompt returns to its normal form. Identical
to the DD command in the trx:-menu.

13.13 RType
Default setting: O
Parameter: 0 R&S XK-2000.

1 R&SXK-852.

As default setting the PTC-I1pro supports the R& S model XK-2000. If RType issetto 1
than the PTC-l1pro does support the R& S transceiver model XK-852 for remote control.
The VFO information readout is currently not possible in this configuration.

Thiscommand isonly active, if R& S astransceiver is selected with the TYpe command.

13.14  Scan
Default setting: 0

Parameter: 0  Stop scanner.
1 Start scanner.
C 1... 32, toggle channel scan status.

The Scan command has two different functions: If, as argument, a 1 or O follows, then
that means the scanner is switched on or off respectively. This can be said to be the main
switch for the scanner.

If, as argument, the word Channel (Minimum abbreviation: C) follows, then the PTC
requires a further argument the Channel number from the frequency list (refer to the
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Channel command, chapter 13.1, page 199). Such a command switches the Scan status
for the given channel number. If the Channel 5 of the frequency list has not been defined
as a scanned channel up until now (Scan-Status: NO), then it may be declared as such
with the command Scan Ch 5 <Return>. Through this command, Channel 5 then obtains
the Scan Status YES in the frequency list. A new input of the command Scan Ch 5
<Return> toggles the Scan status back to NO, whereby Channel 5 would be skipped again
on scanning.

If a beep is heard during frequency input or scanning, that’s not the PTC-l1pro, that’'s
the transceiver. Refer to the transceiver manual to switch off the beep for confirmation!

13.15 Tlmer

It is possible to define 10 timers (Timer number, length of time with start and stop times).
Each time "window" can be taken as an individual timer, and thus in the following text,
the words time "window" and timer are synonymous.

There are various input formats possible:

trx: TI 1 4:00-5:00 <Return>
trx: TI 5 0700 0930 <Return>
trx: TI 2 23: 00-3: 00 <Return>.

The first argument is the number of the timer (0 to 9) that one wishes to view or change.
The second is the time period in hours and minutes indicating the start and stop times.
The "end" time can also be earlier than the "start" time, which means the timer remains
active through midnight and into the next day.

It is essential that hours and minutes are given, i.e. at least three places e.g. 300-400 for
the period 3:00 to 4:00. The hyphen between the start and stop times is optional and can
be replaced with a space. Leading zeros are also optional.

If the TI mer command is given without arguments, then the PTC lists the entire timer
table. If only the timer number is given as argument, then the PTC-l1pro shows the times
defined for only thistimer.

A single hyphen as atimer period erases the timer.E.qg.:

trx: Tl 1 - <Return>

13.16  Transfer

The command Tr ansf er allows any character sequences to be sent via the normal
command interpreter of the PTC-Ilpro to a connected transceiver.

If the transceiver type has been set to KENWOOD, then ASCII characters can directly
follow the Tr ansf er command, as KENWOOQOD transceivers work directly with ASCII
sequences. The Transfer sequence is closed with <Return>.

Commands the KENWOOD transceiver to switch to VFO A, and to return the frequency
of the VFO A.

trx: T FA; <Return>
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In the case of transceiver types SGC, YAESU, or ICOM, the transfer sequences must be
given in hexadecimal form.

Example:

Commands the SG 2000 to switch to the next operating mode (‘step radio mode
command).

trx: T F18A8A <Return>

With the hexadecimal input spaces are ignored, and both upper and lower case letters are
allowed.

Transfer sequences may be easily stored as Fixtext or Fixfiles, for individual control of
transceivers.

13.17 TYpe
Default setting: ICOM 1200 04

Parameter: X |COM /KENWOOD / R&S/SGC/YAESU
Baudrate (1200 — 115200 Bd)
ICOM ID / VFO (A/B)
V24/TTL

Enables the configuration of the PTC-llpro TRX interface. There are up to three
arguments allowed.

The first argument indicates the transceiver, the following transceiver are supported:
 ICOM

« KENWOOD

* R&SRhode & Schwarz
« SGC

* YAESU

Thefirst letter is sufficient.

Then follows as the second argument, the baudrate. The PTC-I1pro supports the following
values: 1200, 1800, 2400, 3600, 4800, 7200, 9600, 12000, 14400, 16800, 19200, 28800,
38400, 57600, 76800, 115200.

For the third argument differs depending on the selected transceiver type:
|ICOM

The PTC requires the ICOM equipment address number. The address can be entered
decimal (0 to 255) or hexadecimal ($0 to $FF). If entered hexadecimal the $ has to be
entered first, same for $F0 or $6C. Leading zeros are suppressed.

In manuals you sometimes will find the following expression: e.g. 4Eh. The small h
indicates that the value is a hex number. (But smarty pants would have recognized this
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before. The marking usually is not necessary, because an E is never part of a decimal
number!). The PTC-11pro expects the input $4E, i.e., the hiis not given!

KENWOOD and YAESU

The VFO (A or B) that should be addressed by the PTC. With SGC and R& S the third
parameter is obsol ete.

The following restrictions have to be cared of for R& S:

Data from the receiver is not reformatted by the PTC-lIpro, but simply fed through
directly to the terminal. For the Fr equency command without argument not the offset
corrected frequency in kHz will be displayed, but the original string from the transceiver.

The fourth argument defines if the tranceiver is controlled with TTL or V24 levels. Refer
to the transceivers manual to determineif it requires TTL or V24 levels.

If your transceiver has a 9-pole SUD-D connector for remote-control then it’s most
propable that it uses V24 levels.

Commands for different transceivers:

trx: TY1 1200 4 <Return>

trx: TY 1 1200 $1C <Return>

trx: TY K 4800 A <Return>

trx: TY K 4800 A V <Return>

trx: TY'Y 9600 B <Return>

trx: TY S9600 <Return>
If less that four arguments are given, the PTC-lIpro only changes the explicitly given
parameters. The command TY | 9600 <Return> for example sets only the type to ICOM
and the baudrate to 9600 Bd. The equipment address remains unchanged.

13.18 Up
Default setting: 1

Parameter: X 1... 60,000, number of pulses.

Creates a definable number of low-pulses on the AO output, pin 8 of the 8-pin HF-
transceiver connector.

In earlier times this output was made to control the “down” key at the transceivers
microphone, but this application has turned out to be not practicable.

The actual firmware uses this output to control an external antenna switch, refer to
chapter 13.25 on page 211.
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13.19 Wait
Default setting: 10

Parameter: X 1... 240, timein seconds.

Defines the time (in seconds) that the scanner waits after the end of a link, before it
switches to the next channel. The waiting time for the re-synchronization of AMTOR is
not influenced, as the phasing condition in AMTOR ARQ is interpreted internally within
the PTC as a continuous connect, and the scanner therefore remains switched off.

13.20 XGate
Default setting: none

Parameter: X Channel number 1... 32
S SwitchOor1l

XGat e alowsthe Gate parameter to be set for a channel defined within the TRX list.
Set Gate parameter of channel 5to YES.

trx: XG 5 1 <Return>
Set Gate parameter of channel 10 to NO.

trx: XG 10 O <Return>

If a channel has been defined new with the Channel command, the Gate parameter is
defaultly set to NO. If the PR->PACTOR gateway operation shall be enabled, the XGat e
command has to be used onece for each admitted channel.

13.21 XScan
Default setting: none
Parameter: X Channel number 1... 32

S SwitchOor1l

The XScan command allows the Scan parameter to be set for a channel defined within
the TRX list.

As an dternative to the previous scan enabling possibility of two arguments (e.g. SC 5),
that toggled (switched) the scan function on or off, the XScan command alows
particularly channel scan definition:

Set Scan parameter of channel 10 to NO.
trx: XS 10 O <Return>

Set Scan parameter of channel 4to YES.
trx: XS 4 1 <Return>
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The XScan command is particularly useful in the initialization/configuration file of the
PTC-llpro, because a new defined state can be set without knowing the current state of
the scan parameter.

13.22 YType
Default setting: O
Parameter: 0 YAESU Type FT-890

1 YAESU Type FT-990/FT-1000

2 YAESU Type FT-1000 MP

3  YAESU TypeFT-100

4 YAESU Type FT-920

5 YAESU Type FT-847

6 YAESU TypeFT-817/FT-857/FT-897

Specifies a specia YAESU transceiver as sub-type to enable the PTC-1Ipro to readback
the frequency from the transceiver. This command is only effective, if a YAESU
transceiver has been selected with the TYpe command.

13.23  External scan stop signal

The PTC-llpro offers an external scan stop signal viaits RS232 interface, on which TRX
control programsin the larger mailbox systems (e.g. WINLINK) can react. PIN 1 (CD) of
the SUB-D-9 socket delivers a negative level (approx. -8 to -10 V) as long as no scan stop
conditions are available, i.e. the external scanner may change the RX frequency. PIN 1
(CD) of the SUB-D-9 socket delivers a positive level (approx. +8 to +10 V) as soon as a
scan stop condition is detected, i.e. the external scanner must hold the RX frequency
constant.

IMPORTANT: After the link has been closed, or the reason for the scan stop condition
has ended, the scan-stop signal (positive CD level) remains for a time which may be
adjusted by the WAIT-TIME command (WAai t command) within the trx:-menu. The
scan stop condition reaction timing is that of the SYNCH-Status (status byte), and thus
reacts even to incomplete callsigns for a connect, and is thus extremely fast.

13.24  Special Features

13.24.1 Direct Channel Selection for YAESU Transceivers

If asa TRX type YAESU is selected, the frequencies (also in the channel and scanner list
of the PTC-llpro) smaller than 100 Hz (e.g. 0.099 kHz) are interpreted as channel
numbers. In this case not a frequency string is sent to the TRX (for F-command or while
scanning), but the Recall Memory command, that means a channel preset in the TRX
itself is selected. This has the advantage that filter settings and sideband information etc.
are additionally stored in the TRX and therefore under controll of the PTC-11pro.
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13.25 Channd attributes

The desired channel attribute must be given when setting up the (scan) channel list, in the
comment field. Here for example it is possible to define at which time the channel shall
be active and which antenne shall be choosen for the channel.

The way one goes about defining a channel command (in the trx:-menu) is explained in
the Channel command description (refer to section 13.1 on page 199). Here is a short
example of how one could define channel 1:

trx: C13584.00 COMMENT ...<Return>

In order that the channel attribute becomes operative, the scanner (Scan command)
must be turned on and the appropriate channel must have its scan status set to ON (XS
command).

The characters #: (hash and colon without a space) are used in order to seperate the scan
attribute from the "normal™ comment in the channel comment field. There can be multiple
channel attributes after such a character string. Multiple #: characters in a comment field
are also allowed. (This is required for example with Rhode and Schwarz specific V0O/1
channel attributes, which must always follow directly after its own #: string.) The number
of channel attributes is only limited by the length of the comment field (52 characters). A
space indicates the end of a channel attribute chain.

Wheat attributes are possible, follows in the next sections. For example however here are
some possible comment fields with channel attribute chains.

trx: C1 3584.00 #:a0t3t4 #:VVO <Return>

trx: C2 14079.00 DL6MAA #:A2T3P6 <Return>
trx: C3 3584.24 #:P3P2T6A 1 DL 3FCJ <Return>
trx: C4 3584.00 #:t1 <Return>

Either capitals or small letters may be used for the attribute.
13.25.1 Preamp switching at R& S XK-2000 Transceiver

When frequency information is sent to the XK-2000 transceiver (be it directly given with
the F-command or automaticly by the channel list), the PTC-1l1pro automaticly switches
on the transceiver’s preamplifier on frequencies above 20 MHz and off at frequencies
below 20 MHz. This automatism can be overridden by the channel attributes #:VO and
#V1 in the comment field of the channel list. That means, when the sequence #:VO
appears in the comment field, the preamplifier is aways disabled for the respective
channel. With the sequence #:V1 it is aways enabled, independent on the frequency the
channel specifies.

13.25.2 Controlling the Antenna Switch

The A attribute serves to choose one from four possible antennas with an external antenna
relay. Format: A followed by a number in the range 0 to 3. The number defines which
antenna should be activated. The output is the open drain output for "AQ0" (Pin 8) and
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"A1" (Pin 6) of the 8 pin radio port socket. The number O to 3 may be described in binary
using two bits: 0=00, 1=01, 2=10, 3=11. The righthand bit is the lowest value bit and
controls the AO output. The left bit controls the A1 output. The outputs are low resistance
when the controlling bit is set to 1. This all sounds relatively complex, but in practice is

very easy.

Antenna number A1l output conducts A0 output conducts
0 No No
1 No Yes
2 Yes No
3 Yes Yes

Table 13.1: Antenna Switch Conditions

Either asmall 2 bit decoder circuit can be connected, or a maximum of two relays may be
connected DIRECTLY to the AO and A1 outputs.

Therelay current must not exceed 100 mA, and the voltage should not exceed 15 volts! I

To switch between two antennas it is enough to connect an antenna relay directly to the
A1 output and supply the relay with (e.g.) 12 volts. (don’t forget to connect GND). The
Antenna attribute AO keeps the relay unenergised. Antenna attribute A1 energises the
relay, (single changeover contact) and switches a different antennato the transceiver.

An antenna attribute of AO to A3 can also appear as argument in a frequency command,
after the actual frequency input:

trx: F 14000 AO <Return>

This sets the transceiver to 14,000 MHz and also activates antenna 0. This "feature" may
be used with FFB scripts. The #: string is not for direct input of the antenna attributes.

13.25.3 Timer Attributes

The timer attributs T and P use the timer "windows" defined with the TI mer command.
If a T attribute appears in a channel comment field, then this channel would only be
actually chosen in a scan operation, when the actual time is within the time "window"
defined by the T attribute. Is this not the case the channel is skipped. E.Q.:

One sets the timer 0 with the Tl mer command to a time span of 14:00 to 15:00
(Command TI 0 14:00-15:00 <Enter>). The attribute #:TO then limits the "active" time of
a scan channel to 14:00 to 15:00. If no further Tl mer attributes are given for this
channel, then the channel is only scanned between 14:00 and 15:00. At all other times, the
channel is skipped. Multiple, even overlapping T attributes are possible, enabling a very
flexible time control of various functions. E.g.: #:T3T2T7P0.

Everything written for timer attribute T is also valid for timer attribute P, except the P
attribute concerns PRIORITIY times. This means that during an active P time "window"
the scanner stays ONLY on this ONE channel, and does not scan! With the given
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example of timer O, an attribute #P0 in a channel attribute would mean that between
14:00 and 15:00 the system would sit on that channel. It is therefore best to be careful
with the P attribute, so that the scanner is not mistakenly disabled. The P attribute also
allows cascading and overlapping. The P attribute is however very suitable for use with
timecontrolled NAVTEX reception.

If the T or P attributes are used for a non-defined Tl mer number, then the PTC-11pro just
ignores them.

13.25.4 Hex Attribute

We recommend that only experienced PTC users utilize the #:h attribute because
improper usage can cause a general malfunction of the transceiver remote control.

With the aid of the new channel attribute #:h arbitrary binary data can be transferred to
the transceiver through the TRX port. For example, adifferent IF filter bandwidth can be
assigned to each scan channel and thus automatically be changed during scanning.
Changing the bandwidth is useful when narrow (“PACTOR-II only”) channels and
wideband channels are supported simultaneously.

The binary data must be appended directly to the h attribute in hexa-decimal format. All
hex nibbles (represented by characters 0-9/A-F/a-f) are grouped to bytes (M S nibble first)
when the PTC processes the hex string and then transmitted to the transceiver in binary
format.

If the number of nibblesis odd, the last nibble will be ignored.

Each character which cannot represent a hex nibble can be used as “ delimiter” (end of
string indicator), e.g. the letters T and P. Hence, channel attributes T (timer) and P
(priority timer) can directly be appended to the hex string without inserting an additional
delimiter. If an A attribute directly follows the hex string, a delimiter must be inserted,
€.g. aspace character, see example.

trx: C1 3584.00 #:h0000c3540c al <Return>

13.25.5 Levd Attribute

With the Level Attribute L2 (# :L2) a channel can be limited to PACTOR-I/Il operation
only. This can be used if on the dedicated channel PACTOR-I111 transmissions are not
wanted e.g. because of bandwidth issues.

trx: C2 14079.00 DL3FCJ #.L2 <Return>
13.26 TRX Control Channel on Hostmode

Virtual hostmode channel 253 serves as transparent data channel between PC and TRX
port. Arbitrary data can be exchanged between PC and transceiver on channel 253. This
enables, for example, direct transceiver remote control from the PC side. There is one
length limitation: If more than 1000 bytes of data sent from the transceiver are aready
buffered, the PTC does not accept more data until the buffer is flushed (data fetched by
the PC application).
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Chapter 14
14TheBIOS

The internal operating software of the PTC-1Ipro is divided into two major parts:

Firmware: Operating software available to the user, which supports, for example,
PACTOR, AMTOR, RTTY, etc, including the command interpreter and multitasking. and
for which an update is occasionally available, to provide additional, and improve, current
features. These updates are readily loaded into the PTC-l1pro using UPDATE.EXE or
PlusTerm.

BIOS: Basic Input Output System, which is the kernel operating system that the user
normally does not need to access.

The BIOS allows some of the basic functions of the PTC system to be used and works
totally independently from the presently loaded firmware. The BIOS has a very basic and
essential task, and isthusis placed in a specially protected area of the FLASH memory.

Normally, the user does not need to worry about the existence of the BIOS. However due
to various unlucky or exceptional circumstances, it is possible that the PTC-11pro will no
longer load the PACTOR firmware. Under these conditions, it is only possible to access
the PTC-1Ipro viathe BIOS.

If, for example, there is a power failure during a normal firmware update, one part of the
FLASH is programmed with the new version, while the other still contains a part of the
old firmware. It is very unlikely that such a mixture will run, and the BIOS is then the
only way that the update can be repeated.

The BIOS is automatically activated as soon as the PTC-11pro detects an error on loading
the PACTOR firmware, or the user wishes access to the BIOS.

14.1 BIOS and Firmware

What happens after switching on the PTC-l1pro?

The following lines explain the behavior of BIOS and fimware of the PTC-llpro to
interested users.

First of al the BIOS controls the PTC-11pro. After BIOS has been successfully started it
initiates the LED’s, the seria interface, the RAM and the other peripherals. In the
meantime the BIOS performs a light-show as a sign of life. Next of all it is checked if the
user wants to activate the BIOS. In this case the command interpreter of the BIOS is
activated and the commands described in the following chapters are available. The PTC-
llpro indicates BI OS 1. 58 inthe display.

The BIOS checks if afirmware isloaded properly into the RAM by using asignature. If a
firmware is detected a checksum is calculated over the program codes and checked for
validity. If thistest is positive then the firmware in the RAM is started directly.

If one of the two tests mentioned before is negative, the firmware has to be loaded from
the Flash-ROM into the RAM. This procedure has two reasons. The first is that the
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firmware is contained by the Flash-ROM only in compressed form and the second is that
Flash-ROM has only 8 bit data-bus width. Within the RAM 32 hit are available so that
the firmware runs significantly faster.

The loading takes some time and is displayed within the LED display with | oadi ng.
After unpacking and loading the firmware the BIOS has finished its job and now the
firmware is responsible for controlling the PTC-Ilpro.

14.2 Activating the BIOS
As the PTC-Ilpro has no switches to let the user express the intention to operate it with
the BIOS a specia procedureis used to activate the BIOS.

The PTC-lIpro performs a LED test when powered on. This test has 2 phases, first the
LED’s are red and afterwards they appear green. When the PTC-l1pro is switched OFF
again whilest performing the LED-test, then at next power up it will come with the BIOS.
Being in the BIOS the PTC-IIpro indicates by indicating Bl OS 1. 90 in the display.

The BIOS can be terminated by switching the unit OFF again. This can also be done with
the OFF command of the BIOS (refer to 14.3.5 on page 217). At next power-on it will
start the firmware again.

14.3 BIOS commands

14.3.1 DAte
Default setting: none

Parameter: DD.MM.YY Desired date.
Identical to the DAt e command in the PACTOR firmware.

DAt e isused to set or read the PTC calendar. If DAt e is entered without a parameter, the
PTC-llpro displays the current date. All positions have to be entered. Leading zeros must
not be omitted. The hyphen for separation are not necessary. Faulty inputs cause incorrect
programming of the clock chip!

From 01.01.1990 up to 31.12.2089, the day of the week is automatically calculated from
the date. Thus your PTC-lIproiswell equipped for the future!

Required date Sunday 24th March 1991.
cmd: DA 24.03.91 <Return>

Or in shortform
cmd: DA 240391 <Return>
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14.3.2 FCall
Default setting: none

Parameter: CALL Flash call, max. 8 characters.

Checking and setting of the flash call. By using the FCal | command, it is possible to
store your own callsign permanently in FLASH ROM.

Stores the flash call DL3FCJ
cmd: FC DL3FCJ <Return>
Checking the flash call.
cmd: FC <Return>
Theflash call isused as default callsign by the PACTOR firmware after aRESTar t .

14.3.3 FSelcall
Default setting:
none

Parameter: SELCALL Flash-Selcall, max. 4 characters

Checking and setting of the flash selcall. By using the FSel cal | command, it is
possible to store your own selcall permanently in FLASH ROM.

Stores the flash selcall DFCJ
cmd: FS DFCJ <Return>
Checking the flash selcall.
cmd: FS <Return>
The flash selcall is used as default selcall by the PACTOR firmware after aRESTar t .

14.34 Héep

Displays all useable commands. It is also possible to obtain further helpon a command
whilst in BIOS with Help <CMD>.

More details to the SERbaud command
cmd: Help SERBaud <Return>
or shortened to:
cmd: H SERB <Return>

1435 OFF

Switches off the PTC-I1pro. With signals on the RS232 link the (e.g. one or more
<return>) it switches on again.
In off-by-command condition the PTT-LED of the packet-radio port 2 is blinking.
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14.3.6 SERBaud
Default setting: auto
Parameter: baudrate The serial interface of the PTC-Ilpro is pre-set to the given baud

rate.
auto Automatic baud rate recognition.

Identical to the SERBaud command in the PACTOR firmware.

Sometimes it is obvious to avoid the automatically baud rate recognition of the PTC-
[lpro. Thisis for example is the case if the PTC-Ilpro (the whole station) is switched on
and off by atimer. Also if you want to react the PTC-1Ipro on a hostmode program after
switching on you have to set the baudrate to afixed value.

The SERBaud command allows the PTC-lIpro to be set to a certain baud rate and to
avoid the automatic baud rate recognition after switching on the PTC-llpro. The PTC-
[1pro doesn’t display AUTOBAUD / press CR, but will start directly!

To set the baud rate to 9600, just enter the following command:
cmd: SERB 9600 <Return>

Switching on the PTC-l1pro the next time 9600 baud will be displayed!

To activate the automatic baud rate recognition again enter the following command:
cmd: SERB auto <Return>

Switching on the PTC-l1pro the next time the automatic baud rate recognition will work.

Without entering arguments the SERBaud command shows the actual baud rate. The
message “auto” will be added if the automatic baud rate recognition is turned on.

14.3.7 SY Stest

Switches to the SYSt est commands. The command prompt changes from cmd: to
Sys:.

1438 Time

Default setting: none

Parameter: HH:MM:SS Desired time.

Identical to the Tl me command in the PACTOR firmware
Arguments are ignored during remote control.

TI me isused to set or read the internal clock.

If TI me is entered without a parameter, the current time is displayed.

When the clock is set, leading zeroes must not be omitted. The colons can be omitted.
Wrong entries cause awrong programming of the clock component.
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cmd: Tl 09:56:05 <Return>
or
cmd: Tl 095605 <Return>

1439 UPDATE

Identical to the UPDATE command in the PACTOR firmware.

This command renews the PACTOR firmware in the Flash ROM of the PTC-lIpro. It
should only be used together with the corresponding program on the PC.

14.3.10 Version
Displays the version number of the BIOS.

14.4 BIOS SY Stest commands

1441 BATtery

Checks the interna lithium-battery being for SRAM-backup. When the battery is good
thenitreportsBat t ery OK. . When the battery isweak it reportsBat t ery LOW .

1442 Beep
Produces a short beep tone.
1443 CFg

Configurations register readout and display in hexadecimal form.

1444 CHKFlash
Check Flash-ROM for valid PACTOR firmware.

1445 CHKRam
Calculate RAM checksum and display in hexadecimal form.

1446 CLr

Erase RAM checksum variable. The is guaranteed to cause a 'loading' at the next switch
on.

14.47 Help

Displays al useable commands. It is also possible to obtain further help on a command
whilst in BIOS with Help <CMD>.

More details to the RUN command
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sys: Hel p RUN <Return>

1448 Led
Checksthe LED’s. The PTC-llpro tests the whole lighting console.

14.4.9 Quit
End the SY Stest.

14410 RAMCLR
Clears the complete RAM.

14411 RTCTrim
Default setting: 3

Parameter: X 1...7

With RTCTr i mthe inaccuracies of the realtime-clock can be compensated. With the
default value of 3 the clock can have a deviation of +- 120 seconds per month at 25°C
temperature. Values larger than 3 slow down the RTC while values smaller than 3 speed
it up.

14.4.12 RUN

Start the PACTOR firmware.

14.4.13 SERNum

SERNumdisplays the serial number of the PTC-Ilpro. This number awas has 16 digits.
SERNumanswers as follows:

Serial nunber: 01000005A6E69C22
14.4.14 Trxtest

Tests the transceiver control port. Only works in conjunction with the appropriate test
adapter!

220



15 Circuit Description

Chapter 15
15 Circuit Description

151 The Processor section

The SCS-PTC-llpro is designed as a 32 bit processor system, based on the
communications processor MC68360 (QUICC?) from Motorola. This processor contains
an expanded 32 bit core of the well known 68020 CPU, as used in many powerful
computers, together with four separate programmable serial communications ports, the
so-called SCC's. Two of these SCC's serve as the interfaces to the Packet-Radio modems
and are able to do the HDLC protocol inclusive CRC calculation independently from
others.

One SCC is used as an RS232 interface to the terminal. A buffer chip MAX207A is
superposed, which provides the correct RS232 voltage levels and is used as a buffer. The
serial interface is totally implemented and has all handshake wires. The baud rate to the
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Figure15.1: The serial interface

The last remaining SCC serves to interface to the HF transceiver, for remote control
purposes. All necessary signals to control the YAESU, KENWOOD, ICOM, SGC and
R&S transceivers are available on a 13-pole-DIN socket. This interface is capable to
provide seria data streamswith TTL- aswell asV24-levels.

* Quad Integrated Communication Controller
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The four SCCs are controlled by an independent RISC processor within the 68360,
because of this the described operations run absolute simultaneously, loading the
processors cernal only very little.
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Four RAM chips with eight bits each are required to cover the 32 bit wide data bus. The
PTC-llpro provides 2 MB of static RAM, which plays alarge part in running the mailbox
and internal administration.

A flash memory with a capacity of 256 kByte contains the software of the PTC-llpro as a
compressed file. This enables the PTC-Ilpro to accept updates easily to be downloaded
from an external computer using the V24-interface.

After switching on the PTC-l1pro the operation software is expanded from the 8-bit flash,
loaded in the 32 bit static RAM (boot) and started. The operation software uses the 32 bit
data bus and runs with the maximum possible CPU speed.

Operating parameters for the PTC-11pro, that should be resistant even to a deep reset, are
also stored in the flash memory. Data in this kind of memory remains stored, even when
no voltage is applied, but contrary to an EPROM, may be electrically erased and re-
written whilst in circuit. A battery backed up real time clock and other features of the
previous PTC are, of course, still included.
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Figure 15.3: Masses of memory

15.2 The shortwave modem with signal processor

The XC56303 DSP from Motorola forms the interface to the shortwave transceiver. It
runs with a clock frequency of 100 MHz and performs 100 MIPS. As the clock frequency
is programmable, it is automatically adjusted to suit the work of the moment. For easy
tasks, such as FSK, the processing speed can be reduced, yielding a corresponding saving
in energy. A 16 bit CODEC (digital —~ analog converter) is used, with the help of which
the audio output signal to the transceiver is generated, be it simple (A)FSK, or the
complex phase modulation of PACTOR-I1. The output amplitude is also programmable
and may be set in the range between 30 mVpp and 3Vpp in ImV steps by software
command. The normally required MIC Gain potentiometer is thus missing.

It is also possible for the PTC-Ilpro to control the output power of the transceiver, so that
the power to maintain the link may automatically be adjusted to an optimum value. No
more power than needed is being used.
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For the signal input, the DSP uses a Sigma/Delta analog to digital converter with a 16 bit
dynamic range, which enables the normally necessary anti-alias filter to be dispensed
with. With the exception of the decoupling OP-AMP, at the input and output of the
CODEC, no further componentsin the signal path are required. The DSP contains a
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Figure 15.5: All digital, the signal processor with RAM

built-in static RAM, which, in the PTC-Ilpro, is further expanded with two additional,
very fast, static RAMs with a size of 256k-words (24 Bit). This enables difficult
algorithms, for example 4096 point FFT, to be used. The DSP has direct access to the
main processor’s data bus, it does not tie up an SCC.

224
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The exact receive frequency of PACTOR-II is achieved very quickly and reliably,
adjusted by software, using a newly developed tracking method, a frequency deviation
between connected stations up to 100 Hz is allowed. The complex modulation scheme,
often used, but very difficult to handle because an adjustment to only a few Hertz was
necessary, is gone.

15.3 The Power supply

The PTC-Ilpro contains two power supply input options, which can be used optional. It
may be supplied either via a specia DC input connector, or directly from the HF
transceiver, via the connecting cable and socket. The two options are decoupled via
diodes, and feed a switching regulator. Thisis very efficient, and generatesthe 5V supply
for the digital section. The supply voltage can vary between 10 to 20 V DC. The current
requirement, due to the use of the switching regulator, is dependant upon the supply
voltage, the Packet-Radio modems used and the processor speed — usually it is 200mA at
13,8 V. The higher the supply voltage, the lower the current consumption. This reverse
proportionality is due to the fact that the power consumed is a product of voltage and
current, and must be virtually the same, before and after the regulator. The power supply
input of the PTC-11pro contains special filtering, so that the switching harmonics from the
regulator cannot reach the outside world. The operating voltage is internally fused with a
self-resetting fuse.
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Figure 15.6: The PTC-Ilpro switch-mode power unit.
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154 Thedisplay and indicator unit

The display and indicator unit is built on a separate circuit board, and sits at right angles
to the main board, connected by soldering pads. It carries a tuning indicator of 15 LED's,
9 further LED's to display the various operating parameters of the shortwave channels, 3
LED’s for each Packet-Radio port and a ten character 5*5 dot matrix LED display, used
to indicate the operation mode and to ease the indication for further supplements.

Figure15.7: A good connection

The display is readable from greater distance and wide viewing angles. The brightness of
LED s and display are programmable.

Most of the LED's, including the tuning indicator, are dual color types, to increase the
information density, and to ease the reading of the display. The tuning indicator of the
PTC-llpro, for example, is combined with a center indication to display the frequency
variation to connected stations in steps to 10 Hz. The front panel is multicolored to ease
the assignment of LED functions.

15.5 The Packet-Radio ports

The PTC-lIpro contains connectors in the form of double PCB strip headers to mount at a
maximum two Packet-Radio modems. The primarily concept of the PTC-Ilpro was the
use as a controller for the shortwave modes. Because of that the Packet-Radio has to be
enlarged by plug-in modules optionally. These modular concept offers a high flexibility
and a compact design. After the modems are inserted the operating system recognizes the
modems automatically.

15.6 The Construction

The PTC-lIpro is made up of two printed boards, a main board of 147*175 mm, and a
front board, which contains the displays as described above. The main board isasix level
multi-layer construction, and contains internal ground and supply voltage areas. On the
back isthe DC input, an ON/OFF switch, an 8 pin DIN socket for the HF transceiver, two
five pin DIN sockets for Packet-Radio, an 13 pin DIN socket for the transceiver control,

226



15 Circuit Description

aswell as a9 pin SUB-D socket for the terminal connector. On the front is a row of 52
finger pads for solder connection with the front board.

The construction is largely SMD. Every single pin of every socket hasits own T-filter, in
order to improve the HF regjection in strong RF fields, as well as to prevent unwanted
radiation of electromagnetic energy. This method is not only used to meet the restrictions
of the government, but it is used in practice as well. The PTCplus, decoupled with the
same method has furnished proof to bear up under the electromagnetic pulse of a nuclear
explosion (tested by 50kV/m field strength in a NEMP simulation plant of the German
armed forces).

The whole is enclosed in a new developed aluminium profile case. Both front and rear of
the case are multicolored printed.
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Chapter 16

16 Basics
161  Why PACTOR?

PACTOR (Latin: the mediator) is a modern radio teletype mode developed in Germany
by DF4KV and DL6MAA to improve on inefficient modes such as AMTOR and
PACKET-RADIO in weak short wave conditions.

The AX.25 PACKET protocol certainly has its advantages on VHF/UHF FM channels,
but gives alot of problems on short wave:

* The data rate of 300 baud combined with a large packet length used by many radio
amateurs is very susceptible on fading or multipath conditions and QRM.

 The large protocol overhead dramatically reduces the amount of information
contained in a packet.

AMTOR had been developed specially for transferring text on an HF channel. Even weak
signals under distorted conditions, where a PACKET connect would never be possible,
could be copied. But AMTOR also has its disadvantages:

» Using 5 bit code makes it impossible to transfer the whole ASCII character set or
binary data.

» Detecting and correcting errors is insufficient for error free transmission of binary
data.

» Theeffective datarate isonly 35 baud.

PACTOR offers a much better error correction system, and a considerably higher data
transfer rate, than AMTOR. The synchronous transmission format, and the short packet
lengths of AMTOR, have been retained. These result in a protocol much more resistant to
interference than Packet-Radio under poor propagation conditions.

The PACTOR protocol, together with the SCS-PACTOR Controller, allows a much
higher throughput than AMTOR, with the efficient error correction and data transparency
of Packet-Radio.

One should not, however, be under the impression that PACTOR is just a combination of
Packet and AMTOR! Although essential parts of both systems have been included, such
as data integrity, by using a CRC from Packet, and the synchronous transmission format
and short block lengths (compared to Packet) of AMTOR, a fully new concept has also
been included from the very beginning. For the first time in amateur radio, online data
compression is used to markedly increase the effective transmission speed. Also the use
of memory ARQ in PACTOR is a milestone, although it has been known for along time
in the commercial sector.

Previoudly it has been very difficult, or impossible, to apply this concept in amateur radio.
The use of memory ARQ is the main reason that PACTOR does not loose the link under
bad conditions. With memory ARQ, defectively received packets or blocks are not just
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simply thrown away. They are stored and added to other defective packets, until enough
data is collected to reconstruct the origina packet, and thus keep the link during
operation. The original SCS-PTC uses a real analogue memory ARQ, whereby the
received AF tone is not simply turned into O or 1 data, but intermediate values are also
stored. Therefore a more fine-tuned analysis is possible than with so-called "digital
memory ARQ".

16.2 Why PACTOR-II ?

PACTOR Level | has established itself, in the last few years, as the new standard for FSK
radio teletype on HF links. With PACTOR-I it was possible, for the first time, to utilize
the possibilities of an amost ideal combination of simple FSK modulation combined with
an ARQ protocol nearly perfect. Even now, PACTOR-I, with analogue memory ARQ,
has shown itself to be the most robust, narrow band radio teletype system available using
FSK modulation, though another relatively similar FSK ARQ protocol has recently been
developed.

In the meantime, the signal processor technology (DSP) has reached a stage where the
implementation of high performance modems with a reasonable price to performance
ratio is possible, and because of this it becomes interesting for the radio amateurs and?
now a requirement - as with the development of the PACTOR-I protocol about 8 years
ago - for a radio teletype system which takes maximum advantage of the possibilities
offered by modern hardware, and which can be classed as "state of the art”.

The main question was, what could be improved in PACTOR-I. A bit of head scratching
provided the answer. First of al asignificant improvement has to be done to the working
range, which requires greater adaptability. In practice this means that even extremely
weak or disturbed signals should still allow a connection, even if they are so bad that
PACTOR-I can no longer transfer data. On the other hand, observations have shown that
PACTOR-I links often work at 200 baud, virtually without repetitions, on the higher
bands. In any case, the effective information speed (when required, i.e. when data is
really available) should be increased, so that datais transferred as fast as propagation will
alow.

For anew protocol the following conditions of compatibility should be observed:
4. All advantages of the old protocol should be obtained.
» Step synchronous ARQ protocol.

 Simple half-duplex operation with short packets during a direct QSO (high
spontaneity)

* Full datatransparency (binary, ASCII, Huffman, Markow, etc.).
 Full support of analogue memory ARQ.

» Should be able to connect under poor S/N ratio conditions, and with a short phasing
time. (no requirement for a valid CRC to connect, therefore short pause times for
scanning BBYS).
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* Independence from sideband selection (no mark/space convention or similar
limitations).

» Free choice for the center frequency of the audio signal in a range between 400 Hz
and 2600 Hz.

» Longpath option (ARQ links over the long path possible).

* Reliable QRT acknowledgment from both sides (not just a simple time-out).
» Fast and reliable change of data direction.

* High performance read function without additional software.

» Capable of running as a stand-alone controller i.e. independence from IBM compa-
tible PC’s.

5. Full compatibility with the older protocol.
* Automatic switching between Level-l and Level-ll at contact initialization. (The
user should be able to use the usual command syntax C CALLSI GN to start a
PACTOR contact, without having to worry about the other station's system level).

6. A bandwidth of less than 500 Hz at -50 dB, so that operation within 500 Hz channels
ispossible.

7. Constant bandwidth, irrespective of the actual effective transmission speed.

8. The acknowledgment signal (CS) should be equally as robust, or even more so, than
the actual datasignal.

All the above points are fulfilled with PACTOR-II, and not only those. PACTOR-I1 uses
an extended and better on-line data compression system known as Markow coding. A
reliable and automatic frequency correction, adaptive cycle length, and many other useful
features are aso incorporated.

16.3 Basics of the PACTOR-I1 protocol

16.3.1 General

The PACTOR-II protocol (PT-I1) is essentially based on the Level-l standard, consisting
of a synchronous half-duplex ARQ protocol. New, however, is the ability to choose four
different speed steps, so that a greatly improved adaptability is obtained. The modulation
system used for PT-II is based on DPSK (differential phase shift keying - see below).
which leads to a very narrow spectrum, practically independent of the data rate. The
robustness of the DPSK modulation qualifiesitself noticeably higher at lower information
speeds in comparison to FSK. In order to effect a further step towards robustness, PT-I|
uses high performance convolutional coding, that is evaluated with area Viterbi decoder
in the data receiver (see below). The high correction capability of the decoder allows not
only links with extremely weak or noisy signals, but also, with more normal signals,
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enables short error bursts, or fadeouts, to be entirely ignored, and a repetition of that
packet is not required. Thisis especially important with PT-I1, as the new protocol allows
switching to a triple cycle length if there is enough data in the transmit buffer. The
relatively long resultant data packet would be very prone to impulse errors from clicks or
atmospherics (QRN), if not for the highly effective error correction designed.

16.3.2 Themodulation system

As with the previous FSK standard, PACTOR-II also uses two tones (or carriers). These
are, however, not just sent alternately to transmit the data, they are both sent together as
continuous tones. The data is contained in the phase of each tone, or, to be more exact, in
the phase difference between two consecutive information states or steps. The keyword
step should be more exactly explained, so that an essential part of the PT-I1 modulation
system, the pulse shaping, can be understood. The FSK system uses rectangular keying
(or steps) throughout. With 100 Baud operation for example, a high (mark) tone of
exactly 10 msis transmitted if alogical 1 is sent, or a 10 ms low (space) tone if logic O.
Every step at 100 baud takes exactly 10 ms and starts and stops very abruptly, i.e. a
square wave. This abrupt keying produces a relatively wide frequency spectrum. That the
two tone FSK keying bandwidth remains tolerable is only due to the fact that no phase
shift takes place during the tone keying (providing a correctly adjusted modulator may
achieve this). Phase modulation on the other hand, has, by its very nature, a phase jump
between each step. A square wave modulated PSK signal has therefore a very wide
frequency spectrum, and should never be used on the (in any case much too narrow) HF
amateur bands. The number of steps (or changes) per second is called the symbol rate, or
(alittle less correctly) baud rate.

Harry Nyquist, one of the most well known of the earlier communications experimenters,
developed, as early as the twenties, a mathematical model that described exactly the
relationship between bandwidth and the maximum step speed, which finally led to his
sampling theory. Stemming from his work, a special step or impulse waveform was found
that contained the ideal characteristics for data transmission over an electrical circuit.

A specia version of this waveform, with even better characteristics, led to the so-called
"raised-cosine” waveform. (For insiders. the form of the spectrum is equal to the squared
cosine function, or the cosine function plus one). The special properties of the "raised
cosine pulse" are asfollows:

1. The spectral bandwidth of a carrier modulated with the RC pulse is ideally only
double the symbol rate (in hertz) - without any spillover or nearby spurious responses.
In practiceit is possible to reach a spurious attenuation of around -50 dB.

2. At the sampling points (e.g. every 10 ms for a step speed of 100/sec) the RC pulse
presents a "zero crossing” to all except the correct sample point. This means that the
impulse can be completely overlapped at the sampling distance, although the pulse
itself may exhibit a multiple of the computed step length. This leads to a very high
information density. To clarify this point, Fig. 3.1 shows the sampling points of a 100
baud RC pulse.
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3. Even the complete signal, comprising numerous overlapping RC pulses, aways
shows a "zero crossing” between the sampling points. This "zero crossing” enables
any timing errors to be measured, and thus the PT-II system to be kept in
synchronization.

It is obvious to use two RC modulated signals, with a spacing of 200 Hz (Shift) in
parallel. The complete signal then shows a spectrum 450 Hz wide at minus 50 dB.
PACTOR-II utilizes exactly this modulation scheme, using two tones, and a modulation
rate of 100/sec. This is a relatively low value, and is a good compromise between
robustness in noise, and resistance to multipath effects. As the two tones work in parallel,
the PT-11 system reaches a total modulation rate of 200/sec. The reason why differential
PSK isused on HF links is that signals are much too unstable and noisy (or with too large
afrequency error) to be used effectively by "normal" coherent PSK detectors.
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Figure 16.2: PACTOR-I1 spectrum 300 Bd FSK (200 Hz Shift)

For arguments sake, if there are only two possible phase changes between the steps it’'s
called differentia binary phase shift keying (DBPSK). Every step contains exactly one bit
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of information. If four different phase changes are allowed, then the modulation is called
"differential quadrature phase shift keying" (DQPSK). Every step of course then carries
two bits of information. With eight or sixteen allowable phase changes, the modulation is
called 8-DPSK or 16-DPSK, each step containing three or four bits of information
respectively. The required signal to noise ratio, however, climbs rapidly, as the number of
allowable phase changes increases. Table 1 shows the total bit rates for the PT-II
modul ation scheme (without data compression).

Modulation Scheme Total bit rates (Bit/s)
DBPSK 200
DQPSK 400
8-DPSK 600
16-DPSK 800

Table 16.1: Total Bit Rate

The complex PT-11 modulation scheme is totally different to the smple FSK. Therefore
it is IMPOSSIBLE to use the FSK modulators found in some transceivers to generate
the signal. The PT-1I signa must always go via the indirect route, by using SSB to
generate the HF signal.

This has actually no disadvantages, providing the transceiver is not overdriven (see
below).

A further very essential difference between the older FSK modulation and the multi-tone
DPSK modulation has to be mentioned. With FSK modulation the output power of the
transmitter remains constant during the entire transmission because alternating square
wave pulses of each tone are transmitted, and mathematically the total amplitude adds up
to a constant function. This could be called a constant envel ope.

As the amplitude remains the same, non-linear amplifiers, or even class C power
amplifiers, can be used without problems. Speaking about a complex modulation method,
e.g. used in PT-1I, a more or less variable envelope must be considered. This means, in
practice, the following two points have to be observed:

In al modulation methods using a changing amplitude HF signal (e.g. PACTOR-II,
SSB-speech modulation, AM etc)., it is NEVER allowed to overdrive the transmitter
because intermodulation products will be generated broaden the signal.

How to adjust the maximum transmitter power will be described in the PSKAnpl
command (refer to chapter 6.74 on page 97). It always has to be taken in consideration
that, with a variable amplitude modulation system, the effective average power is lower
than the peak power. With PACTOR-II this ratio between peak power and average power
isamost exactly 2. (For insiders: the square root of thisratio is called the crest factor, and
with PT-Il has a value of around 1.45). This value is considerably lower than with other
multi-tone systems, and has shown itself to be very well matched to the usual SSB
transmitter. If one sets a peak power of 100 watts, then the PT-Il signal produces an
average output of about 50 watts. The full PEP output of an SSB power amplifier can be
thus used without great fear of overload, conditions being similar to those existing during
normal SSB speech transmission.
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16.3.3 Error control coding

The basic idea behind error correcting codes is that extra checking information is
transmitted along with the required data, so that the redundancy of the signal isincreased.
The greater the efficiency of the redundancy employed the better the code, and the greater
its error correcting abilities. The ratio of useful information to total information (=useful
information plus redundancy) is called the code rate. A very ssimple code, the (7,4)
Hamming code for example has a code rate of 4/7, as for every four useful bits of
information, three redundancy bits are added. It can correct exactly one bit error per block
of seven bits. If however two or more bits have their polarity changed in transmission,
then this simple code fails.

The coding theory distinguishes between two main classes of codes: The block codes and
the convolutional codes. In block codes (e.g. Hamming codes, the Golay code or Reed
Solomon codes), the data stream is chopped into relatively small pieces called blocks.
The coding rules or algorithm is then carried out on these blocks. Block codes were the
first to be developed due to their simplicity. Unfortunately, in practice they have all
proved to be rather weak, as only a very few bits per block can be corrected. The (24,12)
Golay code for example can only correct a maximum of three bitsin a block of 24, even
though there is a redundancy of twelve bits contained in each block. The coding rate is
therefore classed as 1/2. (for insiders: The problem with block codes is mainly that they
do not adhere to one of Shannon’s theorems. According to Shannon, good codes should
be as long as possible, and as unsystematic as possible).

At the beginning of the sixties, the convolutional codes began to slowly gain importance.
In this form of coding, a message (or a data packet) is coded as a complete entity. The
actual encoder consists of a tapped shift register, and carries out an algorithm which
strongly resembles the mathematical convolution integral - hence the name. The length of
the shift register is called the constraint length, and sets a limit to the correction capacity
that can be achieved. To decode convolutional codes, a number of different methods can
be employed. The optimum decoder, that realy can achieve the maximum possible gain
from the code, is called a Viterbi decoder. Unfortunately, there is an exponential relation-
ship between constraint length and the computing time required by a Viterbi decoder.
This iswhy the use of the Viterbi decoder for real time tasks has been limited to a maxi-
mum constraint length of six for many years. The present day generation of DSP'sin the
meantime, alow use to constraint length nine or in special cases, even more. As opposed
to block codes, convolutional codes with a Viterbi decoder easily alow the fine analogue
resolution of the received signal to be included in the decoding process, and hence even
more gain to be obtained. This method is called soft decision, and, depending on the form
of interference present, can give several dB additional gain compared to hard decision.

Another point, which occurs often in connection with coding, is so-called interleaving.
Thisis nothing more than a shuffling of the data. All codes, irrespective of whether block
codes or convolutional codes, when developed for maximum gain in noise, react more or
less over sensitively to short error bursts. On HF channels, the error burst (QRN, clicks,
short fadeouts etc). is about the most prevalent form of error found. In any optimized
error correction method for shortwave use, it is obligatory to use interleaving. Usually the
transmitted data is dismembered into short blocks (e.g. 16 bit long strings) that are
stacked one over another in a memory. The data is then transmitted, not in the original
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sequence, but in vertical rows. At the receiver, exactly the reverse operation occurs. If
during transmission, an error burst takes place, this is cut into relatively widely spaced
single bit errors by the interleaving / de-interleaving process. These bit errors resemble
noise during the de coding, which the decoder is designed to handle easily.

PACTOR-II is based on a convolutional code, with a constraint length of 9 and a Viterbi
decoder with soft decision. The coding rate varies between 1/2 and 7/8. The four possible
speeds are shown in Table 16.2

Modulation | Coderate
DBPSK 1/2 100
DQPSK 1/2 200
8-DPSK 2/3 400
16-DPSK 7/8 700

Table 16.2: The four speed settings and coding.

16.3.4 Online data compression

Aswith the Level-1 protocol, PACTOR-I1 uses Huffman coding for text compression on a
packet by packet basis. As an aternative, PACTOR-II can also use pseudo Markov
coding (PMC) as a compression method. PMC has been developed by SCS, and in-
creases the throughput of plain text by a factor of 1.3 compared to Huffman coding. The
PTC-l1pro examines each packet individually to see if it would be faster to send it using
Huffman, PMC, or normal ASCII transmission. There are thus no disadvantages incurred
by using PMC. As a further selection criterion, the PT-Il protocol supports separate
German and English coding tables for PMC, as well as a capitals mode for Huffman
coding and PMC. There is atotal of 6 different compression variations available for use.
The PTC-l1pro checks each packet automatically, and then very reliably chooses the best
compression method for transmitting the data. Additionally, PT-Il1 uses "run length
coding”, so that sequences of repeated characters, e.g. underlining, or columns in
graphics, may be transmitted very efficiently. With "run length coding"”, the system does
not transmit each character individually, instead an sample character is sent, followed by
the required number of same.

A few words on how PMC functions would not be out of place here. Normal Huffman
compression makes use of the statistical frequency distribution of characters in plain
language text. The characters most used (e.g. ‘€ and ‘n’ ) are coded with only two or
three bits. Rare characters such as ‘Y’ can conversely be up to 15 bits long. On an
average, one obtains a symbol length of around 4.7 bits, which is a considerable
compression factor compared to 7 bit ASCII of constant length. The Markov coding, to
put it very sloppily, is like a doubled Huffman compression. Here it is not just the ssmple
frequency distribution of characters which plays a role. Instead, the interest is in the
frequency distribution of the leading’ or initial letter of any two byte sequence. L et us take
our example of an ‘€. It is very probable that an ‘n’, an ‘r’ or a‘t’ may follow. On the
other hand, it is extremely unlikely that an * X’ would be the next character. The resultant
frequency distribution is more accurate than the simple frequency distribution of the
characters in a text, and therefore alows a better compression. Every leading character
should allow, in principle, its own Huffman code for the following character to be built
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up. Every leading character therefore lays down its own Huffman table for the following
characters.

Unfortunately, although very convincing in theory, this system has two very obvious
weak points. Firstly, the coding table would be impracticably large, as there would have
to be a Huffman table for every character. Secondly, the least common characters in
particular, show a very unstable (context dependent) resultant probability, and it must be
reckoned that particularly these characters would lead to a decrease in the effective
transmission speed with (non-adaptive) Markov compression.

The SCS team, in developing PT-I1, came up with a ssmple and clever answer to these
problems. The Markov compression would be limited to the 16 most common leading
characters. All other characters result in normal Huffman compression. We have thus a
hybrid of Markov and Huffman coding, that we have named "pseudo Markov coding. The
coding table remains reasonably small, and the uncommon characters can no longer cause
trouble due to their unstable probability results. In practice it has been shown that PMC
almost always produces a greater benefit compared to normal Huffman compression.

16.4 PACTOR-II in practice

16.4.1 General points

Those experienced users of PACTOR-1 should have no trouble changing to PACTOR-II,
particularly if they know the usual commands of the SCS controller for PACTOR
operation. Before the first try-out on the air a check should be made, using the Mycal |
command (refer to chapter 6.63, page 90), to see that one's own callsign has been
correctly loaded into the PTC-11pro from the terminal program. If this should not be the
case, then put in the callsign manually using the Mycal | command. Other than this, it is
essential that the AF output level, together with the maximum output power in FSK and
DPSK are correctly set. For this, see the information contained in the description of the
two commands FSKAnp| (refer to chapter 6.42, page 81) and PSKAnp! (refer to chapter
0, page 97). Once that has been done, then one is ready to start. The transceiver can be
tuned to say 3583.7 kHz or 14079.0 kHz, and DL2FAK called (providing the frequency is
clear). If there is PT traffic on the chosen frequency, irrespective whether PT-1 or PT-II,
the PTC-l1pro will automatically copy it, providing the Li st en mode is turned on (refer
to chapter O, page 85). As with previous PTCs, a connect is started with

cmd: C CALLSIGN <Return>

At the very start of a link, the two controllers automatically agree to use the highest
common level. This functions with all known PACTOR-I equipment, as these all contain
a correct implementation of the Level-1 protocol for the initia link. At present, we know
of no PT-I implementation which does not work correctly with the automatic level setting
during the initial link-up. The user knows virtually nothing of the auto level setting
procedure and does not have to concern himself with it. In the case where a Level-I1 link
is set up, the LED display jumps from PT1: to PT2: and the appearance of the tuning
indicator changes drastically in comparison to the usual FSK tuning help.
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16.4.2 Thetuningindicator and tuning behavior

The tuning indicator consists of 15 dual color LED’s, which, during Level-l1 operation,
not only show the quality of the received signal, but also its frequency offset. Unlike with
FSK operation, these two operations are practically independent of each other. With an
error free received DPSK signal, only the two outer LED’s should flicker. If the signal
contains noise or other interference, then some of the middle LED’ s will flicker, more or
less brightly, depending on interference.

The frequency offset is shown separately with one of the 13 inner tuning indicator LED’s.
If the tuning is exactly correct, then the centered LED is permanently lit. An offset of
between ten and sixty Hz causes a shifting of this LED to the left or right by
approximately one position per 10 Hz. A shift to the right means the frequency of the
partner station is too high. A shift to the left means it is too low. If the difference is
greater than + 60 Hz, then the next to the last tuning LED blinks.

The DPSK demodulator can only operate correctly when it knows the receive
frequency accurately to within a few hertz. Decisions of this accuracy require time.
Manually tuning the VFO or using the RIT control on the transceiver must therefore
cause a number of defective packets to be received, leading to repetition requests. The
highly robust and reliable automatic frequency compensation, built into the PTC-I1pro,
needs a few seconds to be sure that a sudden frequency change has in fact occurred.

Manual intervention to the tuning does not normally need to be undertaken, providing the
automatic frequency parameter (AQr g) (refer to chapter 6.5, page 63) isset to ‘1. The
PTC then adjustsitself automatically to the optimum receive frequency. The QRG display
LED can be seen to slowly but surely slide into the center position within a few minutes.
(If this should not be the case, then check the AQr g command is set to ‘1, see AQr g
command).

The tuning indicator functions also when using the ‘Listen mode’, copying PT-1I signals
within £50 Hz of the correct frequency, exactly as per the connected condition. Here
however, the operator should undertake the frequency correction manually, as the PTC-
[1pro does not operate with auto QRG in the Listen mode.

16.4.3 Speed and robustness

When compared to good old PACTOR-I, PACTOR-II achieves an effective text
throughput of around 3 times that of PT-I under average to poor conditions. With very
weak signals, or signals with heavy interference, PT-I1 still works when PACTOR-I will
not allow any more data to be passed. Naturally however, the speed of transfer, even with
PT-I1, drops accordingly. One must get used to the fact, that, with practically inaudible
signals, one must wait 20 or 30 seconds for a new line to appear on the computer screen.
It has NOT proved to be a disadvantage to continue working with longer packets when
signals are weak or under heavy interference. The transmit buffer naturally rapidly fills up
under these conditions, causing the PTC-Ilpro to switch automatically to longer packets.
Only the waiting time until a new line of text appears on the screen increases with the
longer packet length, under extremely unfavorable conditions. The effective throughput,
however, remains considerably higher than when using shorter DBPSK packets. If the
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link threatens to break, then the MAXError parameter (time-out) can be increased to 255,
and the Memory ARQ parameter (MAXSum) may be increased to 60 during the contact.
NEVER tune the VFO by hand with very weak or inaudible signals! With very weak
or noisy signals, the PTC-llpro adjusts its tuning very slowly to minimize tuning error.
With good, to very good, propagation conditions, PT-11 has shown itself to be 4 to 6 times
faster than PACTOR-1. A maximum speed of 140 characters per second can be achieved.
Thisis approximately 30 times the effective AMTOR speed.

Switching between speeds occurs automatically. The operator can influence this alittle by
using the MAXUp and MAXDown parameter, as with Level-l PACTOR. The PTC-lIpro
not only uses the packet statistics as a switching criterion, but also measures the average
phase offset from the correct value for every packet, and thereby obtains a very reliable
measure of the optimum speed required.

Important: The PTC-1lpro only switches to a higher speed if there is more data available
to be transmitted, than the actual speed could transmit.

16.4.4 CQ callsand broadcasts

As with PACTOR-I, a CQ call or broadcast is normally carried out with 100 Bd FSK
UNPROTO mode (see the Unpr ot o command (refer to chapter 6.102, page 113). Such
transmissions can be read by all PACTOR users. If, however, only those users with
Level-Il systems should be addressed, then a DPSK-Unproto transmission can be chosen
(see the Unpr ot o command (refer to chapter 6.102, page 113). We recommend the
Unproto-3 mode for a DPSK CQ call. Thisis DBPSK with short packets, and has proved
to be the most robust broadcast mode under normal conditions.

239



16 Basics

240



19 History

Chapter 17
17 Accessories

For the PTC-Ilpro the following accessories are available:

For the SCS PTC series the following accessories are available:

Professional-Firmware
Firmware with PACTOR-I11, PACTOR-IP-Bridge, PACTOR-Free-Signal, Robust-
Connect and much more.

Packet-Radio 9k6 cable

Direct connection from VHF/UHF-transceivers with DATA-connector (6 pin Mini-
DIN) to the PTC (5 pin DIN).

Order-No.: 8050

ICOM 8 pin cable

ICOM audio cable, PTC 8 pin DIN to ICOM 8 pin DIN (e.g. for M710, I1C-735,
IC765, IC-M802 and more).

Order-No.: 8090

ICOM 13 pin cable
ICOM audio cable, PTC 8 pin DIN to ICOM 13 pin DIN (e.g. for M706, IC-718)
Order-No.: 8110

YAESU Audio cable

PTC5pin DIN to YAESU FT-817 6 pin Mini-DIN (e.g. for FT-100, FT-817, FT-
897). Also usable for 1k2 Packet-Radio.

Order-No.: 8120

KENWOOD Audio cable
PTC 8 pin DIN to KENWOOD ACC2 13 pin DIN.
Order-No.: 8160

2 m Audio extention cable
8 pin DIN socket to 8 pin DIN connector.
Order-No.: 8140

3 m Audio extention cable
8 pin DIN socket to 8 pin DIN connector.
Order-No.: 8150

RS232 Y-cable
To easily connect a GPS-receiver to the PTC.
Order-No.: 8060

Packet-Radio DSP Module-11
For R300, R600, 300 and 1200 Baud AFSK aswell as 9K6 and 19K2 FSK (G3RUH
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compatible), also have alook at page 23.
Order-No.: 2320

* TRX-Control V24 cable
TRX-control (13 pin DIN) to 9 pin SUB-D connector and 3.5 mm speaker connector
(e.g. for YAESU FT-1000 and KENWOOD TS-570, TS-870, TS-2000 and more).
Order-No.: 8080

* TRX-Control V24 cable YAESU
TRX-control (13 pin DIN) to 9 pin SUB-D connector and 3.5 mm speaker connector
(e.g. for YAESU FT-847).
Order-No.: 8085

* TRX-Control cable YAESU
TRX-control (13 pin DIN) to YAESU FT-817 (8 pin Mini-DIN) (e.g. for YAESU FT-
817, FT-100, FT-897...).
Order-No.: 8130

* TRX-Control cable| COM CIV
TRX-control (13 pin DIN) to ICOM CIV port (3.5 mm pin connector) and 3.5 mm
speaker connector.
Order-No.: 8170

* RS232 connection cable
9 pin SUB-D connector (mail) to 9 pin SUB-D connector (female). Lenth 2 m.
Order-No.: 8040

USB to RS232 converter
For computers that only have an USB connector but no COM-port.

Shielded cables with molded connectors on one side, tinned open ends on the other side
(pigtail), 1,5 meter.

» Cablewith 5 pin DIN connector
Order-No.: 8010

e Cablewith 8 pin DIN connector
Order-No.: 8020

» Cablewith 13 pin DIN connector
Order-No.: 8070

For priceinformation pleaserefer to our Internet homepage at
http://www.scs-ptc.com
or contact SCS
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Chapter 18

18 History

Two German hams DF4KV and DLE6MAA initiated the PACTOR project. As early as
1986, experiments with modified AMTOR protocols began. In tedious tests, the noise
conditions on the HF-Bands were investigated, and the best transmission parameters were
determined. Additionally, a lot of mathematical calculations were performed, the
PACTOR protocol deduced from these results.

The first PTC's were wire-wrapped on bread-boards. DL6MAA built his PTC based on a
SMD Z80 single-chip processor, while DF4KV wire-wrapped his PTC in conventional
Z80 technology.

The third station that got on the air in PACTOR was DL2FAK. His PTC was based on
DL6MAA's SMD Z80 version. DL2FAK and DL6MAA ran alot of tests that resulted in
considerable improvements to PACTOR. In the fall of 1989 he developed a PT-link
system that facilitated access to Packet-Radio nets from PACTOR.

Since the SMD based PTC of DL6MAA was too difficult for home construction (SMD),
and DF4KV's version contained too many parts, it was decided to develop a completely
new hardware design.

DL3FCJ developed the digital section of this hardware, DL6MAA developing the
modem, and carried out software adjustments. The software was rounded out with
inclusion of an RTTY and AMTOR routine from DK4FV. DL1ZAM revised the circuit
diagram and produced the printed-circuit-board layout, and so the well known SCS-PTC
came about, and quickly covered the globe.

In 1993 the production of the Z80-STI peripherial chip, used in the Z80 PTC, ended. This
was then the opportunity to develop the PTCplus. Based on an MC68000 processor, the
PTCplus is the springboard to atotally new dimension in modern HF communications.

Together with the PTCplus, the development of the PTC-1I was also undertaken. The
PTC-lI project required a thorough knowledge of signal processing technology and it’s
associated programming. Much research work was necessary to develop the present
PACTOR-I1 modulation process. Despite all this, it was possible to astonish visitors to
the 1994 HAM-Radio convention with the first prototype PTC-II.

In summer of 1999 the “small brother” of the PTC-II, the PTC-lle was ready for sale.
Being less expensive at excellent performance and the increasing need of email via HF
made the PTC-1le to be THE standard modem for HF-email within a short time.

Summer 2001 is the time of the PTC-lIpro. Being the successor of the PTC-II, the first
PACTOR-II modem, the PTC-llpro now establishes the new top of SCS’s goa to
provide the best modem-technology for datatransmission viaHF at all.

At the first of May 2002 SCS introduced the new developed high speed data mode
PACTOR-III. PACTOR-III is a third generation HF protocol building on latest
developments in 2-dimensional orthogonal pulse shaping, advanced error control coding,
and efficient source coding. Due to the advanced signal processing methods applied,
PACTOR-III provides outstanding performance under poor and moderate signal
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conditions. As PACTOR-II1 aso achieves very high throughput rates under good signal
conditions, it is well-suited to HF channels with good SNR and low signal distortion as
well. During the development of PACTOR-III, high importance was attached to
compatibility with ordinary SSB transceivers (using standard 2.2-2.4 kHz wide | F-filters).
Therefore, PACTOR-111 can achieve its maximum speed with using unmodified, common
SSB transceivers. The occupied bandwidth is around 2200 Hz.

Thus PACTOR-III is the ideal means of fast and reliable data communication over (the
sometimes difficult medium) HF-radio. The new protocol is fully backwards compatible
to existing PACTOR-I/Il networks.

In summer 2003 the PTC-llex suceeded the PTC-Ile. Although both models nearls not
differ from their outer appearance, in the inside the PTC-Ilex has been deeply reworked.
The PTC-llex comes with a more powerful DSP section, a TXCO stabilized oscillator, a
better power supply and with 2 MB of static RAM.

As an answer to the increasing demand for a modem with USB connection, SCS
introduced the PTC-11usb in the mid of 2005.

The ease the use of the PACTOR-IP-Bridge, the same time SCS introduced the PTC-
[Inet. This unit is a neat combination of a HF radio modem with a miniature Linux
computer with Ethernet connection, all fitting inside the modem enclosure itself.
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A Technical Data

Audio input impedance:

Audio input level:

Audio output impedance:

Audio output level:
Audio processing:

FSK output:
Serial interface:
Central processor:
ROM:

RAM:
Real time clock:

System monitoring:

Battery:
Front panel:

Rear panel:

Power Supplies:

Dimensions:
Weight:

Operating temperature:

Appendix A
19 Technical Data

47 kQ

10 mVp-p... 2Vp-p

1kQ

Max. 3 Vp-p (open circuit), adjustablein 1 mV steps.
Digital signal processor XC56303 clocked at 100 MHz
768 kByte additional DSP-RAM for data and program.
TTL-levels

High - mark, Low - space.

9-PIN Sub-D socket (AT type)

2400... 115200 Baud

Motorola MC68360 QUICC

32 bit CMOS CPU clocked at 25 MHz

Max. 256 kByte, CMOS, Flash

FLASH-ROM for easy updates

static: 2 MByte, CMOS, Battery Backup

With battery back up.

With an internal processor watchdog.

3V high capacity Lithium cell.

Labelled.

10 character LED dot-matrix al phanumeric display.

A total of 30 LED s split into various functional groups.
Labelled

Input for power supply.

On/ Off switch.

Two sockets for the Packet-Radio ports.

Sockets for connection to the transceiver.

Socket for transceiver remote control connections.
Socket for the serid interface.

+10to +20 V DC, 500 mA max. Reverse polarity protected
Fuse selfresetting

The current consumed depends on the operating condition and
the built in Packet-Radio modems.

Width 172 x Height 43 x Depth 205 mm

7309

-10to +50 °C
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20 Layout
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21 Circuits

The following pages show the most important details of the PTC-llpro circuit and the
circuits of the Packet-Radio modules.

»  The Power-Supply
RS232 Interface

e HF-Transceiver Audio Interface

* HF-Transceiver Control Board

» Packet-Radio AFSK module (1200/2400 Baud module)

» Packet-Radio FSK module (9600 Baud module)

» Packet-Radio DSP module (300... 19200 Baud, multi mode)
» TheY-Cable

Cl The Power -Supply

DCIN (X4
Szvl
LL4004
X1
+5V vee U30 +12V L72 s1 V2 DG-IN
o) L72_ s1
t e [T A
470H mA
|J_—| L7s | 1 CB 100n I_l_l ! 500 LL4004
cs7 c34 47uH|| | c1a9 6 Ccl2 —=C36
100u 000\ _lJ:_ GND | 1000/25V 1000
N on] 8 =] 5 v
=l OUT  OFF 0—— fr136 c117 cl8 _Lc120 NAGHRE\
GND BYM13-40 LM2675 150 TlOOn :l:100n ?ZZUF 5v1
O+5V-P
R138 []R60
150 | |150

Figure C.1: The Power-Supply
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C.2

RS232 I nterface

X6 -
) 1 bcp C63
6 DR o] W
CC 2 DD GND
o 7_CIs L7 L8 U1l
3 RxD - 2 7 CD PClL
CC 8 RIS csa 310 14 6 _roka _pAwa
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o GND<I:| T30 T3
3 R 24 9 RIS 3
o 5 Lo L10 20 ] 140 T4 5T svixo?
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C65 4 5 CTs PC10
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L1l L1 R3l R3O |
15 1
C66 oV v+ o
M Ry Cl+ 3
GND c2- Co+
L13 L4 MAX207
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GND<t In 100n H
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GND 100
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Figure C.2:

RS2332 Interface
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C.3 HF-Transceiver Audio
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Figure C.3: HF transceiver audio
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C.5

DCD
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C.7
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C.8 TheY-Cable
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Appendix D

22 Connector Pin-out

This Appendix shows the connector Pin-out of the PTC.
Theview from the backside is always displayed.

D.1 The power supply connector

The PTC can be powered from the coaxial low voltage socket, on the rear panel, where
the center conductor is positive, the outer conductor being connected to ground. The
center pin has a diameter of 2.1mm. The socket is designed for a plug with an outside
diameter of 5.5 mm.

Pin1: DCD - Output (Scan-Stop).
D.2 The 9 PIN SUB-D socket  pin2: TxD - Transmit data output. (to computer)
Pin 3: RxD - Receive datainput. (from computer)

@ @ @ @ @ Pin4: DTR - Input (RxD secondary serial port).
Pin5: Ground (GND).
@ @ @ P!n 6: DSR - Output.
Pin7: CTS- Input.
Pin8: RTS- Output.
FigureD.1: RS232 Connections Pin9: RI - Output (TxD secondary serial port).

D.3 Transceiver remote-control socket

Pin 1:RxD TTL.
Pin2: RTSV24.
Pin3: TXD V24
Pin4: CTSV24.
Pin5: CTSTTL.
Pin6: ICOM.
Pin7: Not connected.
Pin8: RxD V24.
Pin9: TxD TTL.
FigureD.2: Transceiver remote-control Pin 10: RTSTTL.
Pin 11:NF out.
Pin 12:NF GND.
Pin 13: GND.

Warning: Do not interchange the TTL and V24 level connections

‘9302010
@ @0@5@
2911@10@°@®
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D4 The 8 pole DIN socket

Pin 1: Audio output from the PTC to the transmitter.

Pin2: Ground.

Pin3: PTT Output. (to transmitter PTT line)

Pin 4. Audio input from the receiver to the PTC.
(loudspeaker or appropriate AUX socket).

Pin 5. Optional power supply input.

Pin 6: DOWN.

Pin 7. FSK output from the PTC to the transmitter.

Pin8: UP.

Figure D.3:  Connectionsto the transceiver.

The socket outer screening is also connected to ground.

D.5 The Packet-Radio connectors

Pin 1. Audio output from the PTC to the transmitter.

Pin2: Ground.

Pin3: PTT output.

Pin4: Audio from the receiver to the PTC.
(loudspeaker or appropriate AUX. socket)

Pin5: Reserve.

Figure D.4:  Packet-Radio connector (5 PIN DIN)

D.6 Internal Packet-Radio Modem Interface

+5V 1|/me|2 GND

+5V 3| @@|4 GND

/Rest 5 @@|6 GND

/IDCD 7 | @ @®|8 GND

PIN1 1 GND /CTS 9 @ @| 10 GND
PIN4 3 GND /RTS 11 |@ @ | 12 GND
PIN2 5 GND TxD 13 |@ @ | 14 GND
PIN5 7 GND RxD 15 @ @ | 16 GND
PIN3 9 0 GND TxClk 17 @ @ | 18 GND
RxClk 19 | @ @ | 20 GND

NC 21 @ @ 22 NC
CFG1 23 |@ @ | 24 CFG2

Clk 25| @ @| 26 GND

Figure D.6:  Pin Layout of the NF connector and the M odem-connector
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Pin [Signal |Function

1 + 5 Volt | Power Supply of the Modems from the PTC-Ilpro

3 + 5 Volt | Power Supply of the Modems from the PTC-Ilpro

5 |*Reset |Reset-signa of the PTC-Ilpro (e.g. for DSP-
Modems)

7 |*DCD |DataCarrier Detect (from the Modem to the PTC-
[1pro)

9 |*CTS |Transmitter iskeyed (from the Modem tothe PTC)
11 |*PTT Transmitter keyed (from the PTC-1lpro to the

Modem)

13 |TxD Transmission data (from the PTC-1lpro to the
Modem)

15 |RxD Receiving data (from the Modem to the PTC-I1pro)

17 |TxC Transmission clock (from the Modem to the PTC-
[1pro)

19 |RxC Receiving clock (from the Modem to the PTC-11pro)
23 |CFG1 |Modem configuration

24 |CFG2 |Modem configuration

25 |Clk 2,4576 Mhz Clock (e.g.: for the DSP-Modems)

TableD.1l:  Function of Modem signals

The name and function of the connections are only valid for external modems. For the
SCS Packet-Radio module these connections are completely new programmed and get a
totally different behavior.

The pins 21 to 26 are an extension especially used for the PTC-l1pro and must remain
unused, refer to chapter 9.3, page 146.
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D.7 Cable Color Code

8-pole DIN
PIN | Color | PIN | Color
1 |Violet 5 |[Blue
2 |White 6 |Red
3 |Ydlow 7 |Black
4 | Green 8 |Brown
TableD.2:  Cable Colors: 8-pole DIN-cable
5-pole DIN
PIN | Color
1 |Violet
2 |White
3 |Ydlow
4 | Green
5 |[Blue
TableD.3:  Cable Colors: 5-pole DIN-cable
8-pole Mini-DIN
PIN | Color | PIN | Color
1 |Violet 5 |Blue
2 |White 6 |Black
3 |Yellow 7 |Brown
4 | Green 8 |Red
Table D.4: Cable Colors: 8-pole Mini-DIN-cable
13-pole-DIN
PIN Color PIN Color
1 |violet 8 |red
2 | white 9 |pink
3 |ydlow 10 |light blue
4 |green 11 |black/white
5 |blue 12 |grey
6 |black 13 |orange
7 |brown

Table D.5: Cable Colors: 13-pole -DIN-cable
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23 Glossary
ADC
Analog Digital Converter
AFSK
Audio Frequency Shift Keying
AMTOR

AMateur Teletype Over Radio — ARQ-FAX process developed out of the SITOR
process by G3PLX.

ANSI

American National Standardization Institute. A Terminal-Emulation-Protocol was
determined by ANSI, which has been established as a standard for mailbox systems.
The ANSI-Terminal Emulation offers cursor control, color support, block graphic and
generation of signal tones.

ARQ
Automatic Request. A procedure to transmit data without errors. If the transmitted
data occurs with errors at the receiver, the defect information block will be called
from the transceiver once again.
ASCII
American Standard Code of Information Interchange. 7-bit code for numbers,
characters, special characters and control characters.
Backup
Another word for safety copies, which should be done regularly. Very specia (often
created with alot of work) program configurations should be saved regularly too.
Baudot Code
5-bit code used to transmit charactersin RTTY and AMTOR.

BIOS
Basic Input Output System. The BIOS contains initialization and test programs for the
system start as far for the driver (relatively simple) for the peripherals.

Boot

The whole system start from switching on the system to the moment the system is
ready to be used by the operator is called “Boot”.

BREAKIN

Interrupt. The current receiver is able to interrupt the tansceiver and because of this
forces akey transmission.
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CHANGEOVER
Key transmission from the transceiver to the receiver.

CPU
Central Processing Unit.

CSMA
Carrier Sense Multiple Access (to the transmission channel). A channel access
process used for Packet-Radio, each station by their own has the possibility to decide
If the transmission channel is free by carrier recognition.

DAC
Digital Analog Converter

DAMA
Demand Assigned Multiple Access. A channel access process for Packet-Radio where
each station using the digipeater, the DAMA master, will be prompted definitely to
transmit.

DSP
Digital Signal Processor or Digital Signal Processing

FEC
Forward Error Correction. Test pattern are added to the real information or the
information is transmitted multiple. Because of this the receiver has the possibility to
notice and correct transmission errors without transmitting the information again.

FIR
Finite impulse response. Digital filter with finite impulse response.

Firmware

Firmware offering necessary functions to the user, e.g. PACTOR, AMTOR, RTTY,
etc. including command interpreter and multitasking. Therefore often new improved
and enlarged versions are available.

FLASH
Specia type of ROM, which can be programmed new within the circuit.

FlexNet

Software concept for digipeater which usually runs with the RMNC hardware. A time
ago the FlexNet packet was transferred onto the PC hardware using the name PC-
FlexNet. Further information about FlexNet and PC-FlexNet are available via Internet

http://d10td.afthd.th-darmstadt.de/~flexnet/index.html

FSK
Frequency Shift Keying
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GPS
Global Positioning System

Hot-key
The hot-key is a key or a key combination a reaction of the system follows
immediately.

Idle
Transmission of idle characters to keep the connection alive.

ISl

Inter Symbol Interference. Interference of information symbols caused by distortions
at the channel.

ISR
Information Receiving Station. The current information receiver.

ISS
Information Sending Station. The current information transceiver.

NRZ
Non Return to Zero.

NRZI
Non Return to Zero Inverse.

Prompt

The input request. The prompt indicates the readiness of the system to receive
commands. The PTC-llpro indicates e.g. the readiness with cmd:. TNCs using
TheFirmware will display only an asterisk * as a prompt. Using DOS for example
the prompt looks like: C: \ DOS>.

PSK
Phase Shift Keying
RAM

Random A ccess memory

RMNC
The short expression for Rhein-Main-Network-Controller. A specia hardware
especially developed for the use as a digipeater.

ROM

Read Only Memory. In the SCS PTC-Ilpro a special form of the ROM is used, the so
called FLASH-memory.
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RS232

Standard for the transmission of serial data. Defines the pin-out of the connectors and
the voltage levels.

RS232 level

The voltage level of a serial interface in accordance with RS232 standard is defined as
follows: -3 to —15 V for a logical 1, and +3 to +15 V for a logical 0. The range
between -3V and +3 V is not defined.

RTTY
Radio Tele TY pe.

Rx
Receive. Short name for receive.

RxD
Receive data. Short name for receiving data.

SNR
Signal Noise Ratio.

TAPR

Short name for the Tucson Amateur Packet-Radio Corporation located in
Tucson/Arizona (USA). The TAPR group was most responsible for the outline for the
AX.25 protocol for Packet-Radio and developed the first TNC (about 1983) and the
following standards like TNC2 (about 1985). Further information about TAPR are
available via Internet: http://www.tapr.org

Terminal

Simple input/output device of the early beginning of the computer area. A termina
offers a serial interface, a screen and a keyboard. All signals received by the serid
interface are displayed on the screen. All inputs made at the keyboard are transmitted
viathe serial interface.

TTL
Transceiver Transistor Logic. Integrated circuits completely built up using transistors.

TTL-level

Logic level used in TTL circuits. Usually OV for a logical O (low), and +5 V for a
logical 1 (high) are used.

Tx
Short name for transmit.

TxD
Short name for transmit data.
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Version number
Each device has its on version number. The BIOS, the Firmware, PlusTerm,
PTCFAX, the manual and the other system utilities. Perhaps you will ask why,
because you are confused about the many version numbers. But it is easy to
understand: Without this numbers how would it be possible to differentiate between
old and new versions of the single parts?
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