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FCC Statement

FCC RADIO FREQUENCY EMISSIONS STATEMENT
(Reference: CFR 47, Part 15)

U.S. Federal Communications Commission (FCC) Rules and Regulations, CFR47, Part 15,
require inclusion of the following text in this manual.

INFORMATION TO THE USER (Section 15.105)

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. However, there is no
guarantee that the interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

--Reorient or relocate the receiving antenna
--Increase the separation between the equipment and the receiver.

--Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

--Consult the dealer or experienced Radio/TV technician for help.
INFORMATION TO USER (Section 15.21)

The user is cautioned that any changes or modifications not expressly approved by the party
responsible for compliance could void the user's authority to operate the equipment.

P-Mode

The word “P-Mode” is the HAL designation for a communications protocol that may also be known as “Pactor’, a
registered trademark of the Spezielle Communications Systeme GmbH (SCS) firm in Hanau, Germany. HAL affirms that,
to the best of its knowledge, “P-Mode” is compatible and interoperabie with the protocol SCS calls “Pactor’ and with the
link establishment mode of the protocol SCS calls “ Pactor-II".
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Chapter 1
Introduction

1.1 The DXP38 Manual

The DXP38 is the latest in the evolution of HAL DSP modem products that started with the PCI-4000.
Operation, software, and control are very similar to that of the PCI-4000, P38, and DSP-4100 modems.
Many of the same terminal programs used with these modems may also be used with the DXP38 with little
or no changes. If you are already familiar with use of HAL DSP modems, please have a look at the
instructions and diagrams of Chapter 2 and then jump right in.

Unlike previous HAL DSP modems, the DXP38 includes a hardware front panel tuning indicator that works
with all terminal programs. The crossed-bar display is used for all data modes - RTTY, AMTOR, P-Mode,

and CLOVER. The display may be switched between the normal M/S “+” tuning display and a zero-center
tuning error scale. Use of the display for each mode is discussed in Chapter 2.

The DXP38 also includes DXPWin, a new HAL terminal program that runs under W95, W98, or NT4.0
Windows™ operating systems. The display format of DXPWin is very similar to the format of our DOS-
based P38.EXE, PCC.EXE, and DSP41.EXE programs. You may not need much instruction to use this
software, particularly if you are familiar with windows programs and if you have previously used the HAL
DOS programs. However, a thorough reading of Chapter 3 is in order after “the new wears off".

Our DOS-based terminal program, DXP38.EXE, is also included for all that wish to continue using PC-
DOS. This is the popular and proven program HAL has included with all of our DSP modem products
since 1993. Chapter 4 includes all of the operating details for those who may not have used this software
or those of us who have forgotten a detail or two.

If you have problems, read Chapter 5, In Case of Difficulty. Sometimes, fixing a problem can be as simple
as adding shielded wire; sometimes you need to send the modem to us for “heart surgery” or maybe it's
time for an “oil change and a lube job”!

Chapter 6 lists all of the fine-print specifications for those who like impressive numbers.

Be sure to read the Warranty. It is the standard HAL Warranty we have used for years. HAL stands behind
its products. If you have a problem - LET US KNOW!

1.2 DXP38 Software

Your DXP38 package includes four (4) 3.5" diskettes. Three of these diskettes contain DXPWin, the
windows-based terminal program. The remaining diskette contains DXP38.EXE, the DOS-based terminal
program, and firmware that is used by the on-board microprocessors. Loading of DXPWin is discussed in
Chapter 3 and loading of DXP38.EXE in Chapter 4. The firmware files on disk 4 will not be required unless
the contents of the flash memory become damaged. Consult Chapter 5 to determine when reloading is
necessary and how to reload the firmware.

HAL990308 DXP38 Manual



CHAPTER 1 INTRODUCTION 1-2

1.2.1 Minimum Requirements

The DXP38 modem and its DXPWin or DXP38.EXE Software may be used with virtually any RS-232-
equiped, IBM-compatible personal computer (PC). The serial port requirements are:

Connector (DXP38): DESP (male pins)

Data Format: RS-232 levels with RTS/CTS hardware flow control
Data Rate: 9600 baud

Data Format: No Parity, 8 bit data, 1 Stop bit (N-8-1)

The requirement on the PC itself is dependent upon whether the DOS or windows version of terminal
software is used. Relatively old, slow, and inexpensive PC’s may be used with DOS software; use of
Windows requires a modern, fast, and relatively expensive PC. The minimum recommendations are:

DXPWin (use with Windows-95™, Windows-98™, or Windows-NT4.0™):
PC-Pentium, 100 MHz
32 MB RAM
1— 3.5 floppy disk drive
1 — hard disk drive (20MB free space minimum)
VGA video card and monitor minimum

DXP38.EXE (use with PC-DOS):
PC-AT or higher with MS-DOS or PC-DOS
IBM-compatible ROM BIOS
640K RAM minimum
1-3.5" floppy disk drive
1 — hard disk drive (1MB free space minimum)

Third-Party Programs: If you will be using "Third-Party" terminal programs with the DXP38 (software not
written by HAL), carefully read the documentation provided with the program and follow its instructions.
Note that the DXP38 uses the same command set as the DSP-4100 modem. If “DXP38” is not listed as a
modem option, try using "DSP4100” instructions. HAL Communications Corp. continues to work closely
with a number of software authors and firms to provide additional user software. See our web page for
links and a current list of "3rd Party" authors for CLOVER and DXP38 software.

1.2.2 Software and Documentation Up-Date

New versions of each program are available to all DXP38 owners as they are released by HAL
Communications. Some software changes may also require changes to the documentation (manuals).
Current copies of DXP38 software and documentation updates may be downloaded from our Internet web
page at www.halcomm.com.

If you have problems or need additional information, please call:
Customer Service Manager

Voice: (217) 367-7373 (8AM - 5PM CST/CDT; Monday - Friday)
FAX: (217) 367-1701 (24 hours/day)
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CHAPTER 3 OPERATION UNDER WINDOWS 3-15
DXP-38 Front Panel Tuning Indicator

Crossed X Display: With the display switch in the "M/S" position, the DXP38 front panel "+" display shows
the amplitude of each of the four CLOVER tone channels, one channel for each leg of the "+". Typical dis-
plays when tuning a CLOVER-II signal are shown in Figure 2.4 Page 2.10.

Af Display: When the display switch is in the "Af' position, the front panel LEDs operate much like the
frequency error screen display except that the vertical axis of the "X" is used to emphasize fine-tuning.
Typical displays in Af mode are shown in Figure 2.5 page 2.10.

Note that CLOVER data can be updated only once per received data block - once every 2.8 seconds in
CCB mode and as long as only once every 19.88 seconds in ARQ mode when receiving BPSM modula-
tion. Tune slowly and carefully!

3.15.2 RX/TX Status Table

In ARQ mode, CLOVER-II dynamically adjusts its modulation to match the current propagation conditions.
The receiving station measures signal parameters, determines the optimum mode, and sends mode
change commands to the transmitting station. The measured parameters and transmit waveforms of the
two stations are displayed in the numerical table in the upper right section of both tuning screens.

The data columns for each station show:
Modulation = Modulation mode (BPSM through 16P4A)
Signal/Noise = Detects signal-to-noise ratio (dB)
Frequency = Tuning error (+ 1 Hz increments)
PHS = Phase dispersion in log units (low numbers good)
ECC = Error correction capacity used (0 to 100% XX fail)
TPUT = Throughput

This information can be extremely interesting and useful when analyzing propagation conditions. This data
may be saved to disk for later analysis (see section 3.6.1).

NOTES:
1. You may not be able to precisely "zero" the Frequency Tuning Bar on the frequency of the sending sta-
tion. This is not a problem. Some transceivers tune in 10 Hertz steps.

2. If you are the sending station you should avoid tuning at all after a link is made. The receiving station
should use this procedure to refine the link frequency.

3. In CLOVER-II, the CW D is sent using tone "T2".
3.15.3 Adaptive ARQ Mode

The CLOVER-II Adaptive ARQ mode is a two station point-to-point communications mode using fully
adaptive waveform control. The following steps show you how to initiate an ARQ LINK:

Step  Action

1 Press [F9] to begin an ARQ LINK or Click on the LINK Button.

2 Type the call sign of the other station in the HISCALL position and press
enter or choose the call of your choice from the pull down menu.

3 An ARQ link will attemp to begin.

Note: Click on the TX EN button to toggle the transmit buffer ON/OFF.

HAL991014 DXP38 MANUAL



CHAPTER 3 OPERATION UNDER WINDOWS 3-16

ARQ LINK: During an ARQ LINK, data is transmitted in two ways. When both stations are "chatting" and
the transmitted data from both sides is relatively short, the data is sent as part of each (CCB CLOVER
Control Block). When the TX buffer of either station reaches a certain level of fill, Clover begins sending
the information in a series of data blocks, followed by a CCB. Once the data in the TX buffer is sent,
CLOVER returns to the CCB "chat" mode.

Data can be pre-programmed in the ten programmable messages, or as text files on a disk. You can use
Load TX Buffer on the Files menu or press [Alt]-L to load a file from disk that does not exceed the 250
line capacity of the buffer. For files larger than the TX buffer, use the Send From Disk option of the Files
menu. Files sent that way are transmitted directly, rather than through the TX buffer.

ARQ END Commands: There are two methods of ending a CLOVER-II ARQ Link

1. Pressing [F7] or clicking DISC on the toolbar breaks the link in the normal manner after all pending text
has been sent. The link does not drop until the other station has confirmed receipt of the disconnect
request.

2. Pressing [Alt]-F7, [Ctrl]-F7, or clicking PANIC produces similar action to [F7] except that all pending
transmit data is abandoned and a disconnect request is issued immediately. Use this key combination
only if you need to get off-the-air very quickly! Use of PANIC may force the other station to "retry out".

Initiating an ARQ CQ: To initiate an ARQ CQ call, press [Alt]-FS. The DXP38 will begin sending the
CLOVER-II CQ sequence, a special version of the CCB ARQ format. The number of CQ calls is set with
the "Fail Retries" parameter in the CLOVER configuration file. Other CLOVER stations on your frequen-
cy will see a message at the top left of their screen "ARQ CQ from (your call)".

Answering an ARQ CQ: To answer an ARQ CQ call, press [Ctrl]-F8. Your station will respond by linking
to the calling station and you will see the other station's call at the top of your screen. If a CQ CCB is
received, your transceiver is already tuned close enough in frequency to link. Use the Frequency Error Bar
to fine tune after the link is established.

If a CCB fails to decode during the connect process, it will cause both stations to return to standby mode,
regardless of the retry counters. Once a connection is established it will hold together very tenaciously.

Performance Hints For Keyboarders: If there are fewer than 256 characters pending, they will be sent
using the "slow" CCB "Chat Mode". As soon as you exceed 255 pre-buffered transmit characters,
CLOVER-II will "shift gears" and begin transmitting data in large data blocks using faster modulation forms.
Block mode transmission will continue until all pending transmit text has been sent. When all available data
has been sent, CLOVER will return to "Chat Mode". If you wish to immediately shift out of "Chat mode™
to higher rate modes, preload the transmit buffer with at least 255 characters (about 3 1/2 lines) - a fully-
loaded HERE IS message may be used for this purpose.

CLOVER-II is bi-directional. Both operators may type at the same time and data will be sent in both direc-
tions automatically without use of "OVER" commands. This feature works both in "Chat Mode" and in
long-block ARQ data mode.

3.15.4 FEC Mode

While ARQ is the prevailing means of communications within CLOVER-|I for passing traffic and general
conversation, occasionally there is a need for a "one-station-to-many" broadcast. The FEC mode serves
to provide just such a service. Any station tuned to the frequency of the FEC transmission will be able to
monitor it. Errors are corrected at the receiving station, although it is not possible to request repeats. Also,
FEC is not adaptive so you must make some judgement about current band conditions and select the mod -
ulation for your FEC transmission. The modulation you select can be changed during transmission.
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CHAPTER 3 OPERATION UNDER WINDOWS 3-17
Modulation modes: 2DPSM, BPSM, QPSM, 8PSM, 8P2A, 16P4A

In general, more robust modes for poor band conditions are the slower modulation rates (the first few in
the above list).

ARQ features not available in FEC mode are:

Repeat of blocks whose errors exceed the Reed-Solomon capacity
Adaptive modulation control
Chat, 1-way block or 2-way block modes

While all modulation modes may be used for FEC transmissions, it must be remembered that very good
propagation conditions are required to support the high data rate modes. It is advisable to be "conser-
vative" in the choice of transmission modes, particularly when FEC is used to send data to multiple sta-
tions. QPSM modulation generally works well under typical daytime conditions and provides throughput
of 20 bytes per second (three times the AMTOR rate). If conditions are poor, use BPSM. 8PSM mode
should be reserved for situations in which the propagation path is known to be stable.

CLOVER terminates the FEC transmission including your CW ID if it is enabled.
3.15.5 Listen Mode

Listen mode is a passive monitoring mode, similar to the Listen mode in AMTOR. It allows you to monitor
any CLOVER activity that may be occurring.

3.15.6 Test Mode

The DXP38 Test mode provides two different selections of test tones: Single Tone Test and Four Tone Test.
As discussed in Chapter 2, Test mode is used to set the transmit audio level. Follow the procedures of sec-
tion 2.3 any time you alter the set-up of your transceiver to verify that the audio output levels are correct
ly set. DXPWin provides access to the two sets of test tones under the Special menu or you may choose
to run the DOS based DXP38.EXE program to test the tones.

3.15.7 CLOVER-II Configuration Menu Parameters

The CLOVER Configuration menu includes options that are used to view and program CLOVER-II param-
eters. Most of these parameters may also be set via front screen menus and/or "hot-keys". However, gen-
eral practice is to set-up the power-on default values in the configuration and save the configuration.

FEC Menu: The CLOVER-II FEC mode parameters are:

Modulation: 2DPSM, BPSM, QPSM, 8PSM, 8P2A, 16P4A
Code Effic: 60% (Robust), 75% (Normal), 90% (Fast)
Block Size: 51, 85, or 255 bytes (coupled to modulation selection)

ADAPTIVE ARQ Menu: The following ARQ parameters are:
Auto Bias: Robust (60% RS), Normal (75% RS), Fast (90% RS)
Connect Retry: Number of connection retries before the link fails (00 - 99)

Fail Retry: Number of block retry failures before link fails (00 - 99)
Chat Count: CCB cycles before ARQ changes from CCB to long block mode (0-9)

LISTEN Menu: LISTEN mode may be either turned ON or OFF via the Configuration menu. The action is
identical to use of clicking the MON button on the toolbar.
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CHAPTER 3 OPERATION UNDER WINDOWS 3-18
3.16 Operating AMTOR

AMTOR is an error-correcting communication mode, also known as "TOR", "SITOR" or CCIR-476 and
CCIR-625. TOR actually has four sub-modes that may be chosen: (1) ARQ ("Mode A"), (2) FEC ("Mode
B"), (3) LISTEN ("Mode L"), and (4) STBY (Standby).

AMTOR ARQ data is sent in pulses and both stations transmit in a time-sequenced order. Each station
automatically requests a repeat if an error is detected. In FEC (broadcast), each character is sent twice
(with a time separation). LISTEN is a receive-only mode that may be used to listen to ARQ or FEC sig-
nals. LISTEN mode cannot correct errors in received ARQ mode signals. STBY mode is the normal "rest"
condition of an AMTOR station when monitoring a frequency. When your SEL-CAL code is received, the
modem automatically switches from STBY to ARQ mode and responds. FEC reception is also automatic
from STBY mode.

3.16.1 Control Options

These available CONTROL options are on the toolbar for quick and easy access.

Conpedt  Liicon FEC - Manktar

Link to \Stan FEC \ Kill Connection \ Norm/Reverse \ Send Send de / Over
i le

% %
iy THREN Ei C‘wlO MEGHD  MSG fs RS S “ii’:‘ft Foms

remote station NOW Polarity Togg Message #0 MYCALL
Disconnect from Listen ON/OFF TX Enable Send Select/Send Send HIS SEND
remote station Toggle ONJ/OFF Toggle CWID Message 1-10 de MYy QBF

3.16.2 ARQ Mode

AMTOR ARQ mode may also be called "Mode A". The letters "ARQ" stand for Automatic Repeat ReQuest
(or Query). ARQ is an error-detection mode in which one station sends a group of three characters and
the other station may either acknowledge correct reception or request a repeat transmission. This is sim-
ilar to CLOVER-II ARQ mode except that AMTOR cannot correct errors without repeat transmission and
the AMTOR code itself is not completely "infallable” - AMTOR can print errors. The transmitters of both
AMTOR ARQ stations are pulsed ON and OFF every 450 ms. ARQ mode requires use of transmitters and
receivers that can rapidly switch between receive and transmit. Use of radio equipment with TX/RX switch-
ing times less than 20 ms is highly recommended.

The ARQ Link:

Start an ARQ LINK by pressing [F9] or use the toolbar LINK button. The ARQ menu will apear. Type a
new SEL-CAL code or choose one of the CALL Directory choices.

Once a link has been successfully completed, the two ARQ stations will be synchronized and you may
send text to the other station. However, no text will be passed until the link has been completed. Your
transmitter should now be pulsing ON and OFF ("chirping").

Once the link has been established, the "Calling" label on the Status Bar will change to "Linked With
XXXX". If your receiver speaker is turned ON, you will also hear the other station's short "chirp” response
(control signals).

If you do not get a response from the other station, the TIME OUT option controls whether your transmit-
ter continues "chirping forever" (TO = OFF) or the ARQ call automatically "times-out” (TO = 32 or 128).
The TIME OUT (TO) option is normally setto "32" but may be changed on Configuration menu. A "quick-
kill" or "panic-stop" may be done at any time by clicking PANIC or by pressing [Ctrl]-F7.
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The DXPWin transmit text buffer may be used pre-type your transmit text. Transmitted characters are
"echoed" in the echo as sent window. You can always gauge the progress of the ARQ transmitted output
by looking at this window. If your typing is not as fast as the transmitted rate, AMTOR "idle" characters
are automatically inserted (indicated by "IDL" instead of "TFC" on the center status line).

ARQ OVER Commands: If you are the current ISS (Information Sending Station), all you need to do to
let the other station talk is click OVER on the toolbar. Likewise, he can return sending control to you by
doing an over command.

If you are the IRS, the OVER button on the toolbar works as a FORCED OVER forcing a reverse of the
channel. A FORCED OVER operates immediately and therefore interrupts whatever the other station is
sending. Use it with care!

Even when a FORCED OVER is used, any unsent text is preserved in the transmit buffer. This text will be
held and sent ahead of any additional pretyped text when your station is again the ISS.

ARQ END Commands: There are two methods of ending a AMTOR ARQ Link

1. Pressing [F7] or clicking DISC on the toolbar breaks the link in the normal manner after all pending text
has been sent. The link does not drop until the other station has confirmed the disconnect request.

2. Pressing [Alt]-F7, [Ctrl]-F7, or clicking PANIC produces similar action to [F7] except that all pending
transmit data is abandoned and a disconnect request is issued immediately. Use this key combination only
if you need to get off-the-air very quickly!

ARQ WRU Feature: The AMTOR WRU (Who aRe yoU) feature allows the other station to confirm the
identity of your station. Some Email programs use WRU when the first connection is made to the mailbox
system. A special character is sent by the mailbox station that causes the DXP38 to respond with the
ANSWERBACK message (a special type of "HERE IS" message).

The WRU feature may be turned ON or OFF, using the CONFIGURATION and TOR menus. The
ANSWERBACK message is stored in HERE IS 9.

Assuming that WRU is turned ON and an ANSWERBACK message is programmed, the full operation
sequence for WRU is as follows:

Station one is ARQ ISS and sends "$" (dollar sign; FIGS-D)

The DXP38 at station two forces an OVER to become the ISS

Station two sends the ANSWERBACK text (HERE IS 9)

Station two sends a normal OVER, restoring the original ISS/IRS configuration

P =

ARQ Mode Parameters: Several operating parameters for ARQ mode may be set via the configuration
settings. These parameters have the following meaning:

WRU: Enable or disable WRU mode. Default = OFF

TIME OUT: Turn time-out ON or OFF. When ON, an ARQ call Default = ON
to another station will cease after 1 minute of
unsuccessful calls.

TD: Transmitter turn on delay; the delay from setting the Adj: 5-99 ms
Push-To-Talk (PTT) line to transmit (TX) state and Default = 10 ms
the start of the AFSK tones. Data modulation of the
tones starts 5 ms after PTT is set to TX
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CD: Control delay between the end of a received block Adj: 10 - 99 ms.
and the start of the first IRS transmission. Default = 50ms.

MY 476 SCAL: Selective call (SEL-CAL) characters for my station
in CCIR-476 format.

MY 625 SCAL: Selective call (SEL-CAL) characters for my station
in CCIR-625 format.

3.16.3 FEC Mode

AMTOR FEC mode ia also called "Mode B" and/or "Collective Broadcast Mode". FEC uses the same 7-
bit character code as ARQ mode but sends each character twice, separated by the time it takes to send
four other characters (called a "4-character interleave"). If the first received character is in error, the FEC
mode receiving equipment examines the second character.

Starting FEC Mode: To start FEC mode, click FEC on the toolbar. FEC mode does not require a SEL-
CAL code and may be used much like RTTY.

FEC Return to STBY Mode: In some cases, it is desirable for the DXP38 to return to AMTOR-STBY mode
rather than to FEC-only receive mode. In this case, insert ZZZZ at the end of the transmitted text. The [F7]
key may be used to insert the ZZZZ sequence.

FEC may also use the "panic kill" hot-key -- [Ctrl]-F7. In this case, pressing [Ctrl]-{[F7] causes an imme-
diate end to an FEC transmission and returns the DXP38 to AMTOR STBY mode (not to FEC). Use [Ctrl]-
F7 with restraint!

3.16.4 LISTEN Mode

The DXP38 includes a receive-only mode to monitor all AMTOR signals. The LISTEN mode (also called
"MONITOR") automatically selects the AMTOR mode and decodes characters from ARQ or FEC received
signals To start LISTEN mode, click MON on the toolbar. When in AMTOR Listen, the DXP38 will also
respond to P-Mode link requests.

3.17 Operating P-Mode
P-Mode is the HAL designation for a communications protocol that may also be known as "Pactor”, a reg-
istered trademark of the Spezielle Communications System GmbH (SCS) firm in Hanau, Germany. P-

Mode has four sub-modes that may be chosen: (1) ARQ, (2) FEC (UNPROTO), (3) LISTEN, and (4) STBY
(Standby).

3.17.1 Control Options

. B %ﬁ cwo MESHD 156 1- MY HadeMy L Foms
Cotpeet 00 FEG . Monitor v . . - s
Link to Start FEC Kill Connectlon N/A Send Send de CaII Over
remote station NOW Message #0 MYCALL ca
Disconnect from Listen ON/OFF TX Enable Send Select/Send Send HIS SEND
remote station Toggle ON/OFF Toggle CWID Message 1-10 de MY QBF
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3.17.2 ARQ Mode

ARQ LINK: To Start an ARQ LINK press [F9] or click the LINK button on the toolbar. The Code menu will
appear. Type the other stations call sign and Click OK. The P-Mode calling sequence will begin.

P-Mode Call Signs: Unlike AMTOR, but like CLOVER, P-Mode does not require a special selective call
sequence of letters. Rather, the call sign of each station is used directly. Therefore, no special steps need
be taken to program a "SEL-CALL" sequence.

Once the link has been established, the "Calling" label will change to "Linked With XXXX". If you do not
get a response from the other station, the MAX ERROR option controls whether your transmitter contin-
ues "chirping forever" (MAX ERROR = 255) or the ARQ call automatically "times-out" (MAX ERROR = 30,
the minimum). The MAX ERROR option is normally set to "80", but may be changed in CONFIGURATION.
You may do a "quick-kill" or "panic-kill" at any time by typing the [CtrI]-F7 keys.

ARQ OVER Commands: If you are the current ISS (Information Sending Station), all you need to do to
let the other station talk is click OVER on the toolbar. Likewise, he can return sending control to you by
doing an over command.

If you are the IRS, the OVER button on the toolbar works as a FORCED OVER forcing a reverse of the
channel. A FORCED OVER operates immediately and therefore interrupts whatever the other station is
sending. Use it with care!

Even when a FORCED OVER is used, any unsent text is preserved in the transmit buffer. This text will be
held and sent ahead of any additional pretyped text when your station is again the ISS.

ARQ END Commands: There are two methods of ending a P-Mode ARQ Link

1. Pressing [F7] or clicking DISC on the toolbar breaks the iink in the normal manner after all pending text
has been sent. The link does not drop until the other station has confirmed the disconnect request.

2. Pressing [Alt]-F7, [Ctri]-F7,or clicking PANIC on the toolbar produces similar action to [F7] except that
all pending transmit data is abandoned and a disconnect request is issued immediately. Use this key com-
bination only if you need to get off-the-air very quickly!

ARQ P-Mode Parameters: Several operating parameters for ARQ mode may be set in the configuration
menu. ARQ mode parameters have the following meaning:

CS DELAY: Delay between the end of a received block and the Adj: 10-50
start of the first IRS control data bit. Default=30

MAX DOWN: In ARQ mode, the maximum number of flawed data Adj: 2-30
blocks before reducing the data rate from 200 baud Default=6
to 100 baud.

MAX UP: In ARQ mode, the number of error-free blocks before Adj: 2-30
increasing the data rate from 100 baud to 200 baud. Default=3

MAX TRY: In ARQ mode, the maximum number of attempts to Adj: 0-9
increase the data rate from 100 to 200 baud. Default=2.

MAX ERROR: In ARQ mode, the maximum number of retries when Adj: 30-255
calling to link or maximum repeats to correct errors Default=80
during a link.
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MAX ARQ SUM: In ARQ mode, the maximum number of the memory- Adj: 5-60
ARQ counter. Memory-ARQ summation is cleared Default=10
when MAX ARQ SUM is exceeded.

HUFFMAN: In ARQ and UNPROTO/FEC modes, enable or
disable Huffman data compression coding. Default=ON.

3.17.3 FEC Mode (UNPROTO)

P-Mode UNPROTO (FEC) uses Forward Error Correction. FEC uses the same character code as P-Mode
ARQ but sends each character 2 to 5 times, separated in time. If the first received character is in error, the
FEC receiving equipment examines the 2nd, 3rd, etc. character.

FEC Data Rates: P-Mode FEC (UNPROTO) transmissions may use either a data rate of 100 or 200 baud.
The rate is selected at the beginning of a transmission. Unless the communications path is extremely sta-
ble, 100 baud is recommended.

Starting FEC Mode: To start FEC mode, access the COMMAND menu and select FEC. FEC does not
require a call sign code.

FEC Send/Receive Control: The FEC code actually sends P-Mode frames without an ACK/NAK
response. There is no special startup as with AMTOR. Once FEC mode is started you must use [F7] to
return to receive except as stated below.

FEC Return to STBY Mode: In some cases, it is desirable for the DXP38 to return to P-Mode STBY rather
than to FEC-only receive. In this case click DISC on the toolbar.

FEC also includes a "panic kill" hot-key -- click PANIC on the toolbar or press [Ctrl]-F7. Pressing [Ctrl]-

F7 causes an immediate end of the FEC transmission, and returns the DXP38 to STBY mode (not to FEC).
Use [Ctrl]-F7 with restraint!

FEC Configuration Parameters: Two parameters apply to FEC mode:

FEC REPEATS: The number of times each character to be transmitted Adj: 2-5

is repeated. Default=2
HUFFMAN: In ARQ and UNPROTO/FEC modes, enable or disable

Huffman data compression coding. Default=0ON.

3.17.4 LISTEN Mode

The DXP38 includes a receive-only mode used to monitor P-Mode transmissions. The LISTEN mode (also
called "MONITOR") will automatically select the mode and decode characters from ARQ or FEC (UNPRO-
TO) received signals. In LISTEN mode, the DXP38 responds only to P-Mode link requests. However, the
DXP38 will also respond to AMTOR link requests when in P-Mode STBY mode. Toggle the Listen Mode
ON/OFF by clicking MON on the toolbar.
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Operation Under DOS

This Chapter provides a detailed discussion of how to use DXP38.EXE, the DOS-based terminal
software provided with each DXP38 modem. This software is designed to be used in an “IBM™-
compatible” personal computer running “PC-DOS V3.0” and later. DXP38.EXE may also be run
as a DOS application in Microsoft™ WINDOWS, but performance may be slow or unpredictable
when other applications are also running. DXP38.EXE provides convenient access to all standard
features and modes of the DXP38 modem. However, many other terminal and control programs
have been written for use with the DXP38 modem and you should consult their manual. Even if
you choose to run other terminal software, you may wish to have DXP38.EXE available to use to
check for correct operation of the DXP38 modem hardware itself.

This chapter has been designed to get you up and running quickly, yet provide detailed
information that is easy to find when needed. Before you read this chapter, be sure to read
Chapter 2 of this manual (Installation and Set-Up). If you have problems, please consult Chapter
5 (In Case of Difficulty).

4.1 Installing DXP38 software

After connecting the DXP38 and double checking all of your connections, it is now time to load
the software.

Some PC users find it convenient to use "DOS SHELL" programs. These are utility programs in
which you may list the programs you frequently use, select them from an on-screen menu, and
run that program without having to use DOS commands to change directories, load programs,
etc. A DOS Shell may in fact make it even simpler to run the DXP38. However, a "DOS Shell"
may also automatically load other programs that interfere with some features of the DXP38.
There are many varieties of "DOS Shell" programs available, some good, and some "not so
good". Try running the DXP38 without the DOS Shell first and make sure it works properly. If it
does, then try using your DOS Shell. If problems develop, change your DOS Shell program or run
DXP38 without using the Shell program.

Windows uses a version of a "DOS Shell* when running DOS based applications. Although
DXP38.EXE is designed to work inside this type of DOS shell. Windows users are recommended
to exit to DOS before installing or running DXP38.EXE for the first time.

Some PC users also make use of memory resident utility programs (also called "TSR" programs).
Typical uses of such programs may be to scroll the CRT screen, check spelling, or redirect video
for an application program. A resident program is typically loaded as part of the AUTOEXEC.BAT
program and stays resident in RAM thereafter. It may or may not work properly with the DXP38. It
may use memory space that is required by DXP38.EXE. The software will not run if the PC
cannot allocate sufficient memory. It is impossible to predict whether or not a given memory
resident program will or will not work with DXP38. HAL suggests that you first try the DXP38 with
all resident programs removed and then try adding each resident program one-by-one to test for
compatibility. HAL cannot guarantee operation with any resident programs.
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Use the following steps to install or upgrade DXP38.EXE:

STEP ACTION
1 Boot Your PC (Turn the power on). Windows users exit to DOS.
2 Put your DXP38.EXE diskette in floppy drive A:
3 Type A: INSTALL [ENTER].
4 A directory named DXP38 will be created on your hard disk and all DXP38 files
will be loaded into the directory. (Upgrades will over-write previous installations).
5 Change to DXP38 directory by typing C:\DXP38 [ENTER].
6 Run DXP38 by typing DXP38 [ENTER] or DXP38/COM2 [ENTER] for COM2

NOTE: Users updating to current versions of DXP38.EXE should also update DXP38.528
and DXP38.LOD files. Section 4.7.6 describes the steps required to update these files.
New users do not need to install these files. Current versions are installed prior to
shipment.

4.2 Manual Conventions

When DXP38.EXE software is run on your PC, the following manual conventions will be used to
describe which keys should be used:

1. All user-entered keystrokes are in BOLD print.
2. If a letter is to be typed as a command, it may be either lower case or UPPER CASE.
3. Multi-letter keytop labels are shown in [BRACKETS]. For example:

[Enter], [F1], [F8], [Ctrl], [Alt], [Shift], [Home], [PgUp], etc.
Each [BRACKETED)] set represents one key to be pressed.

4. Some keys must be held down while pressing a second key. These will be shown with a
dash (-) between key presses.

For example: [Alt]-C This notation should be interpreted as:
press and hold the [Alt] key
press and release the C key
release the [Alt] key

5. Separate sequential command entries are separated by commas.

For example: [F1], M implies:

press and release the [F1] key
press and release the M key.
DXP38 commands are entered in one of three ways:

1. Type [F1] to show the command menus. Use [arrow keys], [Enter], and [Space bar]
to choose options; type [Esc] to back up one menu step.
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Type "Hot-keys": [Alt]-Q, [Shift]-[F6], for example.

OPERATION UNDER DOS

4-3

An "expert user' may use single-letter command abbreviations once [F1] is typed to
enter command mode. For example, [F1] then M enters command mode and selects
the Mode menu window. The appropriate "expert" keys associated with each command
are shown in the command windows as highlighted characters. The "expert user" may
speed type the entire command sequence without waiting for each command menu to

be displayed.

4.3 MYCALL Setup

MYCALL is used for all modes and should set-up before proceeding farther.

Press [Alt]-M.

Type in the call sign of your station.

1.
2.
3. Press [Enter].
4,

Be sure to save the configuration upon exiting the program.

4.4 Main Screen

The main screen is composed of seven distinct elements:

Tuning Indicators
RX/TX Status Table
Receive (RX) Buffer
Status Line
Command Line
Transmit (TX) Buffer
Information Line

Example:

RX
RX
RX
RX
RX
RX
RX
RX
RX

TUNE FOR EQUAL M/S AMPLITUDES

LO I
MK I
SP I

BAUDOT
MAX
|

LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
L INE

A=V WHEAUDNOO

HI S —

Frequency Error (Hz)
|

I — |

-60 -40 -20 0 20 40
LSB Tune Slowly

-
60
USB

BAUDOT

RX usos

NORM _SYNC EN

WORD R0O01 TO0O1

05:15

(Command Line - via F1)

HAL DXP38-CLIMM

Press F1 Key For Command Mode

ALT-H For

HELP

HAL990308

Figure 4.1 DXP38.EXE Main Screen
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4.4.1 Tuning Indicators

In addition to the front panel DXP38 tuning indicators, the screen includes tuning display features
that may be used to achieve very accurate and rapid tuning of CLOVER, RTTY, AMTOR, and P-
Mode signals. Type [Alt]-A to turn the tuning bar display ON. In CLOVER, tune for maximum
and equal horizontal bar length for all four tones. In FSK modes (RTTY, AMTOR, and P-Mode),
tune for maximum length of the center two bars (signal amplitude in the Mark and Space
channels). The top and bottom bars show response above and below the correct frequency
channels.

Press [Alt-A] again to access the frequency tuning bar and adjust for minimum frequency error.
Then let go of the knob. The frequency tuning display works the same in CLOVER and in FSK
modes, The tuning bars are easy to read, but may take some practice. Remember that if you
tweak the knob, CLOVER must start over with its frequency/phase integration and either
data may be lost (FEC mode) or extra repeats may be required (ARQ mode).

4.4.2 Receive (RX) Buffer

The upper half of the screen shows the most recent lines of text received, up to a maximum of 14
lines. However, when the tuning bars and RX/TX status table are displayed, only the most recent
9 lines of RX text are shown. The receive buffer will hold up to 250 lines. All lines may be viewed
by typing [ALT]-R to selects the RX buffer and then [up arrow] or [down arrow] scroll the
display. The RX buffer can be cleared with [Alt]-U.

4.4.3 Status Line

The Status Line indicates the current status of several of the DXP38 parameters. Figure 4.2
through 4.7 show the arrangement and status indications for each mode of operation.

4.4.4 Command Line

This line shows the various options of the main menu. The entire menu shows only if you press
[F1] (see Figures 4.2 through 4.7).

The main menu options are as follows:

Code, Mode, Control, Messages, Files, and Exit.

4.4.5 Transmit (TX) Buffer

The lower area of the screen shows data that is ready to be sent from the transmit (TX) buffer.
The TX Buffer screen area consists of 2 to 11 lines between the Code status line and the
Information line at the bottom of the screen. The buffer is scrollable and will hold up to 250 lines.
[Alt]-X selects the TX buffer for scrolling. The [up arrow] and [down arrow] as well as [PgUp]
and [PgDn] scroll the display. The TX buffer can be cleared with [Alt]-V.

4.4.6 Information Line

The last line of the screen is the information line, a "mini-Help" line. Commands and control key
functions are listed here for the various menus. When in doubt about, look here first!
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CODE MODE AUTO DATA DATA RATES
i l BIAS TX RX
(CLOVER) l
(AMTORY (AR
(P-MODE> (FEC
(BAUDO™ (LIS-FEC> (FAST) (IDL>
(ASCID (LIS-AR®> (ROBUST> (RPT> (TX bps> (RX bps
[cLOVER STBY NORMAL TXT T188 R188 |
Clover ARQ TX EN/DIS EN
Amtor ca Line/Word/Char |CHAR
P-Mode FEC Reports AMPL
RTTY-Baudot Listen
RTTY-AScii Test ‘ l
PRINT SET
CALL RYX DATA SCREEN
CQ
SEND
TEST SIGNAL
Hlscoll—| XXX XX XXX
Call Directory
Last XXXX XXX X
#1 XXX XXX XX
#2 XXXX XXX X WAVEFORM DATA RATE
#3 XXX XXX XX Modulation 8PSM | Actual 225
etc Code Effic | 060% | Base Rate 375
#15 ] XXX XX XXX Block Size 235

MYCALL XXXX XX XX

HISCALL YYYYYYYY

HIS BDE MY | yyyyyyyy DE XxXxXxxXX

Here Is 0 | (st 60 characters)

Here Is 1 | (Ist 60 characters>
Here Is 2 | (Ist 60 characters)
Here Is 3 | (st 60 characters)
Here Is 4 | (Ist 60 characters)

etc (scroll menuw

Here Is 9| (Ist 60 characters)

] i

TRANSMIT TRANSMIT LOAD MESSAGE
IN TX BUFFER

Figure 4.2 Main Menu Tree for CLOVER (left side)
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TX KBD LINE NO
BUFFER MODE RX X PRINTER TIME
| (WORD) ’
CEND (CHAR) (BLANK)>
. DIS LINE R001 T001 LP 1619 |
s
ISave Current Configuration (Y/N)—'?l
Load TX Buffer
Save To Disk
I[stop <Y/N>>| Y }—Stop Send / Save
Send From Disk
Directory Save To Disk Continuous
CONFIGURATION Save To Disk Sequential
Lood DXP38 Receive Buffer Block Save
Troansmit Buffer Block Save
Record Channel Statistics
| Fitename [ xx 30 xx |
Load TX Buffer Load DXP38
Filename @( 30 xx Filename>
_.Se8 or _.LOD)
Disk Send Directory: C:\DXP38
Filename 1xx 30 xx DXP38.CFG README1 | Next Page
DXP38.EXE READMEZ2 | Change Dir
DXP38.LOD DATA.WKS| Delete File
DXP38.S28 etc Rename File
Send Text File DXP38R1.TXT etc Copy File
Send Binary File DXP38R2.TXT etc
\ |
LOAD FILE CONFIGURATION SAVE
IN TX BUFFER MENUS Ta
’ ' DISK
LOAD FIRMWARE DIRECTORY/FILE
’ INTO DXP38 MANAGEMENT
SEND
FILE
(NOT VIA
TX BUFFER>

Figure 4.3 Main Menu Tree for ALL Codes (right side)
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CODE STATUS
y RATE usas POLARITY SYNC
(CLOVER> *
(AMTOR> 45
(P-MODE> S0
(BAUDOT a7 RX> (blank) (REV) (blank)
(ASCID 45 aTx> wsos (NORM) (SYNC)
[ BauDOT 45 TX USOS (NORM) SYNC |
[Fessoaes]
Clover 45 TX EN/DIS EN
Amtor S0 Line/Word/Char |CHAR
P-Mode 57 Reports AMPL
RTTY-Baudot 75 NORM/REV NORM
RTTY-AScil SYNC ON/OFF OFF
usaos ON/OFF ON
SET
PARAMETERS
MYCALL XXX XXX XX
HISCALL YYYYYYYY
HIS DE MY | yyyyyyyy DE xXxxxxxx
Here Is 0 | (st 60 characters)
Here Is 1 | (st 60 characters)
Here Is 2| (st 60 characters)
Here Is 3| (Ist 60 characters)
Here Is 4 | (Ist 60 characters)
etc (scroll menw
Here Is 9 | st 60 characters)
| l
TRANSMIT LLOAD MESSAGE
IN TX BUFFER
Figure 4.4 Main Menu Tree for Baudot RTTY (left side)
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CODE RATE STATUS SYNC
i POLARITY
(CLOVER)
(AMTOR)
(P-MODE>
(BAUDOT T (RX> (REV) (blank>
(ASCID 10 (TX> (NORM> (SYNC
| AsclI 110 TX (NORM) SYNC |
Clover 75 TX EN/DIS EN
Amtor 110 Line/Word/Char |[CHAR
P-Mode Reports AMPL
RTTY-Baudot NORM/REV NORM
RTTY-AScii SYNC ON/OFF OFF
SET
PARAMETERS
MYCALL XX XXX XXX
HISCALL YYYYYYYY
HIS DE MY [ yyyyyyyy DE XXxXXXXX
Here Is 0 | (Ist 60 characters)
Here Is 1 | (st 60 characters)
Here Is 2 | (Ist 60 characters)
Here Is 3| (1st 60 characters)
Here Is 4 | (1st 60 characters)
etc (scroll menw
Here Is 9 | {1st 60 characters)
TRANSMIT LOAD MESSAGE
IN TX BUFFER
Figure 4.5 Main Menu Tree for ASCII RTTY (left side)
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CODE MODE DATA
! i STATUS POLARITY
(CLOVER> (AR 1
(AMTOR) (FEC>
(P-MODED (LIS-AR®> anL>
¢(BAUDOT) (LIS-FEC> (R (RS (NORM)
(ASCID (STBY> (ERR> (IS (REV)
| AMTOR STBY TXT IRS NORM :
|jz|Messo es
Clover ARQ TX EN/DIS EN
Amtor FEC Line/Word/Char |WORD
P-Mode Listen Reports AMPL
RTTY-Baudot STBY NORM/REV NORM
RTTY-AScii WRU ON/OFF ON
PRINT
RX DATA
SET
STBY
MODE PARAMETERS
—— Send ARQ (Mode A) jmm——m
Sending (SELCALL> >
LAST | (SELCALL) | ¢his call signd
1 (SELCALL) [ ¢call sign 1D
2 (SELCALL) | Ccall sign 2
3 (SELCALL) | ¢call sign 3> MYCALL XXXXKX XXX
etc HISCALL YYYYYYYY
15 | (SELCALL) | Ccall sIgn 15 HIS DE MY | yyyyyyyy DE XxXXXXXXX
Here Is 0 | (1st 60 characters)
Here Is 1 | (Ist 60 characters)
Here Is 2 | (1st 60 characters)
Here Is 3| (st 60 characters)
Here Is 4 | dst 60 characters)
etc (scroll menuw)
Here Is 9| (st 60 characters)
‘ l

TRANSMIT TRANSMIT LOAD MESSAGE
ARQ FEC IN TX BUFFER

Figure 4.6 Main menu Tree for AMTOR (left side)
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CODE MODE DATA
! i STATUS RATE COMPRESSION
(CLOVER> (ARQ> L l l l
(AMTORY C(UNPROTD
(P-MODE> (LIS-FEC> {IDL>
(BAUDOT (LIS-AR® (R (IRS) 100> (blankd
(ASCID (STBY> (ERR> (IS (200> C(HUF>
| P-MODE STBY TXT IRS 200 HUF
[eszoees]
Clover ARQ TX EN/DIS EN
Amtor UNPROTO Line/Word/Char |CHAR
P-Mode Listen Reports AMPL
RTTY-Baudot STBY WRU ON/OFF ON
RTTY-AScii
PRINT
RX DATA
STBY SET
MODE PARAMETERS
Hiscall —I XXX XXX XX
Call Directory
Last XX XXX XXX
#1 XXXXXXXX
#2 XXXX XXX X DATA RATE
#3 XXXXX XXX 100
etc 200
#15 l XX XXX XXX
PATH MYCALL XXX XXX XX
Normal HISCALL YYYYYYYY
Long HIS DE MY [ yyyyyyyy DE XXxxXXXxX
Here Is 0 | st 60 characters)
Here Is 1 | dst 60 characters)
Here Is 2| (st 60 characters)
Here Is 3| (Ist 60 characters)
Here Is 4 | (Ist 60 characters)
etc (scroll menw
Here Is 9 | (1st 60 characters)
1 \ l
TRANSMIT TRANSMIT LOAD MESSAGE
ARQ UNPROTO IN TX BUFFER
FEC
Figure 4.7 Main Menu Tree for P-Mode (left side)
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4.5 Configuration Screens

DXP38.EXE includes 3 Configuration Menu pages. Page 1 shows CLOVER-Il and general
system operating parameters. Page 2 shows all ten HERE IS programmable messages and the
Call Sign directory. Page 3 shows FSK-mode parameters (RTTY, AMTOR, & P-Mode).

Software Version Numbers: The "VERSIONS" box in Page 1 of the Configuration menu includes
fields to show the version number of all HAL software in use. If you require assistance from the
factory, it is very important that you be able to state the software version numbers in use.

Configuration Files: A new Configuration file (DXP38.CFG) may be saved from each of the three
Configuration menus and when exiting DXP38.EXE. The exact code, mode, and other
parameters as of that time are saved in the *.CFG file. You may also set up multiple
configuration files for different operations if you wish. All configuration files must use the ".CFG"
extension and have a legal DOS file name (8 characters maximum). You may select or save
custom configuration files via any configuration menu. You may also start DXP38.EXE using a
custom configuration file in the following manner:

C:\DXP38>DXP38 MYCONFIG.CFG [Enter]
where "MYCONFIG" is the name of a custom configuration file.

CAUTION: The internal format of .CFG files changes with each revision of DXP38.EXE. Do not
attempt to use old .CFG files after loading a new version of DXP38.EXE.

Figure 4.8 shows Page 1 of the Configuration Menu. Use this menu to set CLOVER operating
parameters, common System parameters, screen colors and to view the software versions in use.

Figure 4.9 shows Page 2 of the Configuration Menu. Use this menu to view and/or change the
contents of the HERE IS messages, MYCALL, HISCALL, and the HISCALL Directory.

Figure 4.10 shows Page 3 of the Configuration Menu. Use this menu to view or change the
parameters for the FSK modes - RTTY, AMTOR, or P-Mode.
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Configuration == DXP38.CFG

{ FEC = =—={ ADAPTIVE ARQ F== = LISTEN |
Modulation QPSM Auto Bias NORMAL Listen Mode IDN
Code Effic 607 Connect Retry| 10
Block Size 85 Fail Retry 20

Chat Count |1 e \/ER S I[INS ey

] SYSTEM g DXP3S.EXE !
UTC DOffset 0 DXP38.S28 V1.0
Time Zone uTcC DXP38.L0OD V1.0
Text Entry WORD Boot ROM V1.0
End Of Line CR LF Product ID 3800
TX Buffer ENABLE g SPLIT SCREEN }
Scan Control | CONT Option —| 2 TX LINES
Cw ID OFF
AF Channel 4 OPTIONS
Reports AMPL =fDISPL/—\Y COLORS Edit Config Page 1
Echo Enable ON RX Text RX Go To Page 2
Printer OFF TX Text TX Go To Page 3
Print Squelch | ON Status Text | STAT Go To Main
Print Squelch | 68 Help Text HELP Save Config
COM Port CcOM1 CMD Text CMD Load Config
ENTER To Select Option tt To Move ESC To Exit Configuration

Figure 4.8 Configuration Menu Page 1 (CLOVER & System)

Configuration === DXP38.CFG
| MESSAGES F
0 | ¢there is 0 <
1 | ¢here Is DD <
2 | ¢there Is 2 <
3 | ¢here Is 3) <
4 [ ¢here is 4) <
S | ¢(here Is 5 <
6 | ¢here Is 6) <
7 | ¢there Is 7 <
8 | (here Is 8 <
9 | there Is 9 <
CALL SIGN | SEL-CAL === CALL SIGN | SEL-CAL
MYCALL |<(mycall) (myselcald #7 (call?> (scal7>
HISCALL Directory #8  |(call®) (scal®) ] OPTIONS ——o

Last (last hiscall)[last scal #9 (call®) (scal9 Edit Config Page 2

#1 (callld (scall) #10 |(calll0 (scalll> Go To Page 3

#e (call2) (scal2) #11 (callll) (scalll) Go To Page 1

#3 (call3) (scal3 #12 |(calll2) (scall2) Go To Main

#4 (call4) (scal4) #13 [(calll3) (scall3) Save Config

#5 (call3) (scald) #14 | (calll4) (scall4) Load Config

#6 (call6) (scalb) #15 | (calllD (scallS)

Enter To Select Option tt To Move ESC To Exit Configuration

Figure 4.9 Configuration Menu - Page 2 (HERE IS & HISCALL)
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FSK MODES == Configuration === DXP38.CFG
TR ———y  ——{P-MODE] ——{BAuDaT] ——{AsciT-
TXEN On/0ff |ON TXEN On/0ff |ON TXEN On/0ff |ON TXEN On/0ff [ON
WORD/CHAR | WORD WORD/CHAR | WIORD WIORD/CHAR | WORD WORD/CHAR |WORD
NORM/REV NORM EOL | CR LF NORM/REV NORM NORM/REV NORM
EOL CR LF LTRS CS DELAY 30 EOL CR LF LTRS EOL —[CR LF
WRU On/0ff [OFF MAX DOWN 6 SYNC On/0ff |ON SYNC On/0ff |OFF
Time Out 32 MAX UP 3 UsOosS On/0fFf |ON RATE 110
7D 10 MAX TRY 2 RATE 45 PTT ON 20
CD 30 MAX ERROR |80 CODE No2/US|US PTT OFF 20
LETTER CASE|U MAX ARQ@ SUM|30 PTT ON 20
MY 476 SCAL|SCAL FEC Repeots|2 PTT OFF 20
MY 625 SCAL |SELCALL HUFFMAN ON
Group Call caca
] FSK TONES === e P T[[INS [y
AMTOR/BAUDOT /ASCII Edit Config Poge 3
MARK 2125 | Center | 2210 Go To Page 1
SPACE 2295 | Shift 170 Go To Poge 2
P-MODE Go To Main
FREQ 1 | 2100 | Center | 2200 Save Config
FSK POLARITY | NORM FREQ 2 | 2300 | Shift 200 Load Config
ENTER To Select Option tt To Move ESC To Exit Configuration y

4.6 Hot-Keys

Figure 4.10 Configuration Menu - Page 3 (FSK Modes)

DXP38.EXE uses the function keys (F1 through F11) and Alt-letter keys (Alt-A through Alt-Z) for
rapid control of important operating parameters. Due to the finite limit on the number of "hot-key"
combinations available, some keys have different functions as the code is changed.

4.6.1 Function Hot-Keys:

Table 4.1 shows the operation of each function key for each code. Three possible levels are
possible for each function key: the "F#" itself, Alt-F#, and Ctrl-F#. Not all possible combinations
are used for each code and whenever possible similar operations carry-over between codes.

4.6.2 Alt-letter Hot-Keys:

Table 4.2 shows the operation of each Alt-letter key for each code.

HAL990308
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FN Key BAUDOT ASCII CLOVER AMTOR P-MODE

F1 Enter CMD Mode Enter CMD Mode Enter CMD Mode Enter CMD Mode Enter CMD Mode
Alt-F1 Enter CMD Mode Enter CMD Mode Enter CMD Mode Enter CMD Mode Enter CMD Mode
Ctrl-F1  Enter CMD Mode Enter CMD Mode Enter CMD Mode Enter CMD Mode Enter CMD Mode
F2 Load HIS DE MY Load HIS DE MY Load HIS DE MY Load HIS DE MY Load HIS DE MY
Alt-F2

Ctrl-F2  Toggle Split Screen  Toggle Split Screen  Toggle Split Screen Toggle Split Screen  Toggle Split Screen
F3 Load HISCALL Load HIS callsign Load HIS callsign  Load HIS callsign Load HIS callsign
Alt-F3 Change HIS SELCAL

Ctrl-F3  Change HIS callsign Change HIS callsign Change HIS callsign Change HIS callsign Change HIS callsign
F4 Load MYCALL to TX Load MYCALL to TX Load MYCALL to TX Load MYCALL to TX Load MYCALL to TX
Alt-F4  Load CWID to TX Load CWID to TX Load CWID to TX  Load CWID to TX Load CWID to TX
Ctrl-F4  Force CWID Force CWID Force CWID Force CWID Force CWID

F5 # Load HERE IS # Load HERE IS # Load HERE IS # Load HERE IS # Load HERE IS #
Alt-F5  Toggle LSB/USB Toggle LSB/USB Toggle LSB/USB Toggle LSB/USB
Ctr-F5  Program HERE IS# Program HERE IS# Program HERE IS# Program HERE IS# Program HERE IS#
F6 Load Over Load Over

Alt-F6

Ctrl-F6 Force Over (IRS) Force Over (IRS)
F7 Insert END (ZZZ2) Insert END (Z2ZZZ) Insert END (ZZZZ) Insert END (ZZZ2Z7) Insert END (Z22Z2)
Alt-F7 Panic Kill

Ctrl-F7 Panic Kill Panic Kill Panic Kill

F8 Listen On/Off Listen On/Off Listen On/Off
Alt-F8 Tone Test Tone Test Tone Test Tone Test

Ctrl-F8

F9 Initiate ARQ Link Initiate ARQ Link Initiate ARQ Link
Alt-F9 Initiate ARQ CQ Call

Ctrl-F9 Answer ARQ CQ Call

F10 TX Buffer EN/DIS TX Buffer EN/DIS TX Buffer EN/DIS  TX Buffer EN/DIS TX Buffer EN/DIS
Alt-F10  TX Buffer EN/DIS TX Buffer EN/DIS TX Buffer EN/DIS  TX Buffer EN/DIS TX Buffer EN/DIS
Ctrl-F10 TX Buffer EN/DIS TX Buffer EN/DIS TX Buffer EN/DIS  TX Buffer EN/DIS TX Buffer EN/DIS
F11

Alt-F11

Ctrl-F11  Set Tone Freq Set Tone Freq Set Tone Freq Set Tone Freq Set Tone Freq

HAL990308
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Alt Key BAUDOT ASCII CLOVER AMTOR P-MODE

Alt-A Tune/Status Indic Tune/Status Indic Tune/Status Indic Tune/Status Indic  Tune/Status Indic
Alt-B Load Time & Date Load Time & Date Load Time & Date Load Time & Date  Load Time & Date
Alt-C End HERE IS Prog End HERE ISProg End HERE IS Prog End HERE IS Prog End HERE IS Prog
Alt-D Load Date Load Date Load Date Load Date Load Date

Alt-E Save Files to Disk Save Files to Disk Save Files to Disk Save Files to Disk  Save Files to Disk
Alt-F Reformat TX buffer ~ Reformat TX buffer ~ Reformat TX buffer ~ Reformat TX buffer Reformat TX buffer
Alt-G Force LTRS Force LTRS

Alt-H Access HELP Access HELP Access HELP Access HELP Access HELP

Alt-1 CW ID ON/OFF CW ID ON/OFF CW ID ON/OFF CW ID ON/OFF CW ID ON/OFF
Alt-J Stop Disk Operation  Stop Disk Operation Stop Disk Operation Stop Disk Operation Stop Disk Operation
Alt-K Delete Line Delete Line Delete Line Delete Line Delete Line

Alt-L Load File in TX Buf  Load file in TX Buf Load file in TX Buf Load file in TX Buf  Load file in TX Buf
Alt-M Change MYCALL Change MYCALL Change MYCALL Change MYCALL  Change MYCALL
Alt-N NORM/REV NORM/REV NORM/REV

Alt-O Print Squelch Print Squelch TX Test Mode On/Off

Alt-P Printer On/Off Printer On/Off Printer On/Off Printer On/Off Printer On/Off

Alt-Q Load QBF Message Load QBF Message Load QBF Message Load QBF Message Load QBF Message
Alt-R Select RX Buffer Select RX Buffer Select RX Buffer Select RX Buffer Select RX Buffer
Alt-S RTTY Data Rate RTTY Data Rate Increment ARQ Bias Change ARQ Baud
Alt-T Load Time Load Time Load Time Load Time Load Time

Alt-U Clear RX Buffer Clear RX Buffer Clear RX Buffer Clear RX Buffer Clear RX Buffer
Alt-V Clear TX Buffer Clear TX Buffer Clear TX Buffer Clear TX Buffer Clear TX Buffer
Alt-w Delete Word Delete Word Delete Word Delete Word Delete Word

Alt-X Select TX Buffer Select TX Buffer Select TX Buffer Select TX Buffer Select TX Buffer
Alt-Y Autopower On/Off Autopower On/Off Autopower On/Off Autopower On/Off  Autopower On/Off
Alt-Z Load MARS Time Group  Load MARS Time Group  Load MARS Time Group  Load MARS Time Group Load MARS Time Group

HAL990308
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4.7 File Operations

DXP38.EXE software provides full computer file access. Receive data or text may be saved in a
computer file, computer files may be transmitted. Text files may also be loaded into the transmit
buffer and viewed, transmitted, and/or edited. The hard disk directory can be viewed, directory
changed, files deleted, names changed, or copied. Please refer to the Files Menu shown in
Figure 4.3. Use of the CONFIGURATION option has already been discussed in section 4.5.

4.7.1 Load TX Buffer

This option is useful for viewing and possibly editing text files before they are sent. The character
set is limited to the “viewable” ASCII characters permitted by your computer video system. This
mode is ideal for most text communications and works equally well in all data modes. However,
note that the transmit buffer is limited in size to 250 lines. Larger text files will be truncated and
only first 250 lines will be loaded and/or sent (use Send From Disk for larger files — see section
4.7.4). Text files loaded into the transmit buffer and then sent will also have the End-Of-Line
(EOL) sequence modified to the sequence you have chosen for each data mode. For example,
computer-created *. TXT files generally use only a CR (Carriage Return) to end a line and start a
new line. When you load a file into the transmit buffer, the file EOL is executed and each screen
line appears correctly. If this message is now sent via Baudot code, for example, the Baudot
EOL (section 4.7.4) from page 3 of the Configuration Menu will be added to the end of each line.
If sent in AMTOR, the EOL sequence for AMTOR will be used instead and so on. This procedure
assures that messages have the correct EOL sequence for the code you have chosen. However,
if you do not wish for the EOL sequence to be changed at all from that used in the original
computer file, use the Send From Disk option (4.7.4).

4.7.2 Save To Disk

All received data may be saved to disk as a computer file. Data bytes or characters are saved
exactly as received in the disk file, including End Of Line (EOL) sequence and errors that may
have been caused by noise, poor typing, etc. The receive file may be either “continuous” or
“sequential”’. In addition, a portion or all of the RX or TX screen buffers may be saved as a disk
file. Finally, the on-screen CLOVER-II channel statistics (SNR, FRQ, PHS, ERR, etc) may be
saved to disk for later study.

Save To Disk — Continuous: The continuous save option stores all received data in one long file
and will continue until you enter the Stop Send/Save command or a maximum of 20,000
characters have been stored. When file save is active, the file name is shown on the right end of
the top line of the screen. The file name may include drive, path, and extension.

Save To Disk — Sequential: The sequential save option may be used to create separate receive
files for each message. The file storage assumes that the standard “NNNN" sequence is sent at
the end of each message. In sequential mode, when “NNNN” is received, the current receive
data file is closed and a new file is opened. In this case, you may specify the drive, path, and file
name, but the file extension will be a 3 digit number starting at *.001, incremented upon each
reception of “NNNN".

Receive Buffer Block Save: This option allows you to “look-back” into text you have previously
received and save all or a portion of what you see in the receive buffer. The menu commands
prompt setting the start save and stop save points in the receive block. You may specify drive,
path, file name, and extension.

Transmit Buffer Block Save: This option allows you to set start and stop save points and then
store the selected TX buffer text as a disk file. This feature allows you to create new file
messages in the transmit buffer using the DXP38 editor. You may specify drive, path, file name,
and extension.
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Record Channel Statistics: This feature is usable only when using the CLOVER-II data mode.
All channel statistics of a CLOVER link are stored in an ASCII data file that is compatible with
most spread sheet programs. The file name is created automatically in the following format:

File Name = MMDDHHMmM.TST

where, MM = month, DD = days, HH = hour, and mm = start minute. The “TST” extension is used
for all statistics files. There are three user entry fields at the beginning of each statistics file:

FREQ [ ] (6 characters maximum)
NAME [ ] (16 characters maximum)
OTHER] | (16 characters maximum)

Data recording starts after the last entry field has been completed. The data format is:

[FREQ],[INAME],[OTHER][cr][Ilf]
[time],[my/his],[mod],[bias],[rate],[snr],[frq],[phs],[ecc],[tpr],[cr][If]
[time],[my/his],[mod],[bias],[rate],[snr],[frq],[phs],[ecc].[tpr].[cr][If]
[time],[my/his],[mod],[bias],[rate],[snr],[frq].[phs],[ecc],[tpr],[cr][If]
etc.

The data fields are:

time = HHmmss (hours/minutes/seconds)

my = MYCALL (8 characters maximum)

his = HISCALL (8 characters maximum)

mod = Modulation (BPSM, QPSM, 8PSM, 8P2A, 16P4A)
bias = 1 (Robust), 2 (Normal), 3 (Fast)

rate = Throughput in bytes-per-second (00-99)

snr = Signal-To-Noise Ratio (00-99 dB)

frq = Frequency Offset (0 - +30 Hz)

phs = Phase Dispersion (000-256)

ecc = Error Corrector Loading (00-100; XX for EC exceeded)
tpr = Not used

The statistics data file may be directly imported into a spread sheet as an ACII file with comma
delimiters (the comma creates a new column in the spread sheet). The results may then be
plotted or otherwise studied. If you desire further information on this topic, you may wish to
obtain copies of HAL documents on CLOVER-II (E2006) and CLOVER Data Link Statistics.

4.7.3 Stop Send / Save

Use this menu command to stop file send or save activities. When storing received data to disk,
the Stop Save command closes the file immediately and no further information will be saved.
When sending a file from disk, the Stop command immediately ceases any further transfer of file
data to the DXP-38 modem, but data that is contained in the DXP-38 TX data buffer will continue
to be sent until the buffer is empty. This may be a substantial amount of data when CLOVER-II is
used. If an immediate stop send and stop transmit action is needed, use the “panic kill”, [AIt][F7]
or [Ctri][F7].
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4.7.4 Send From Disk

The Send From Disk feature may be used to send any computer file. Two options are provided —
Send Text File and Send Binary File.

Send From Disk — Text: Use the “Text” option to send text files in any mode. The data is sent
exactly as stored in the disk file, without any modification to the End Of Line sequence (EOL).
Compression is not used in this mode.

Send From Disk — Binary: Use the “Binary” option to send all data files when using CLOVER-II.
All 8 bits of each data byte are sent in “binary mode” and all data is sent using PK-Ware
compression. This mode may be used to send ANY file stored in your computer, including data,
image, executable, and text file. This is actually a file-transfer mode and results in creation of this
file at the other station. If a file of this name already exists at the other station, a duplicate file
message is shown on the screen and the file transfer is cancelled. If you still wish to transfer this
file, either rename it at the sending end or delete or rename the file at the receiving end. File
transfer information is displayed in the lower section of the screen while the file transfer is in
progress. Binary file transfer is automatic and even if the link fails, the stopping point is preserved
and transfer will resume at that point when a successful link is again made.

4.7.5 Directory

The Directory file option provides access to computer file in DOS. A short-form directory listing is
displayed to conserve screen space. The “Next Page” option allows viewing all files in a large
directory. The menu options let you change directories, and delete, rename, or copy a file.

4.7.6 Load DXP38

The Load DXP38 file option allows the user to upload current versions of _.528 and _.LOD into

the DXP38 flash memory. Users upgrading to current versions of DXP38.EXE should also
upgrade the DXP38 firmware by uploading these files into the DXP38. The steps are:

STEP ACTION

1 Press [F1]. The command line appears.

4 Press F for FILE MENU (or highlight using arrow keys). Press [ENTER].

5 Highlight Load DXP38 using arrow keys. Press [ENTER].

4 Load menu screen appears. Type DXP38.528 [ENTER].

5 The DXP38 systematically lights the cross tuning display while DXP38.EXE
program displays a file transfer meter. When file transfer is completed,
DXP38.EXE displays DONE.

6 To Load the _.LOD file type DXP38.LOD [ENTER]. Step 5 repeats.

4.8 TX Buffer Editor
DXP38.EXE includes a simple text editor that may be used to correct typing errors and do limited

formatting of text before transmissions. The editor may also be used to correct errors caused by
noise or interference before re-transmitting recorded text. Table 4.3 shows TX Buffer edit keys:
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OPERATION UNDER DOS
Table 4.3
Transmit Buffer Edit Keys
Key Operation
[ALT]-X Set scroll operation to the transmit buffer
[left arrow] Move cursor left one character
[Ctri]-{left] Move cursor left one word

[right arrow]
[Ctrl]-[right]
[up arrow]
[down arrow]
[PgUp]
[PgDn]
[Home]
[Ctrl]-{Home]
[End]
[Ctrl]-{End]
BS ([Ctrl]-H)
[Back arrow]
[Del]

[Ins]

[Alt]-F
[Alt]-K
[Alt]-W
[Alt]-V

Move cursor right one character

Move cursor right one word

Move cursor up one line

Move cursor down one line

Move cursor up ten lines (or up to first line)
Move cursor down ten lines (or to last line)
Move cursor to beginning of current line
Move cursor to line 1, character 1

Move cursor to end of current line

Move cursor to last text line in TX buffer
Delete one character to left of cursor
Delete one character to left of cursor
Delete character at cursor

Toggle between Insert and Overtype modes
Reformat current paragraph

Delete current line

Delete word at cursor

Clear entire transmit buffer

4.9 OPERATING RTTY

4.9.1 RTTY Codes

DXP38.EXE includes two RTTY modes - 5-bit Baudot at data rates of 45, 50, 57, or 75 baud and
8-bit ASCII at 75 or 110 baud. Either "U.S. Military Baudot" or "CCITT No. 2" Baudot character
set may be selected via Page 3 of the CONFIGURATION menu.

4.9.2 Starting RTTY

Use the following steps to start RTTY modes:

STEP ACTION
1 Press [F1]. The COMMAND menu will appear with CODE highlighted.
2 Press [ENTER]. The CODE menu will be shown.
3 Use the [up-arrow] or [down-arrow] keys to highlight RTTY-BAUDOT or
RTTY-ASCII.
4 Press [ENTER].
HAL990308
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4.9.3 RTTY Data Rates

The baud and WPM equivalents for each code and speed are shown in Table 4.4

Table 4.4

RTTY Data Rates and Speeds
CODE BAUD WPM COMMENTS
BAUDOT 45 60 "Standard" Baudot Speed
BAUDOT 50 66 "European” Baudot Speed
BAUDOT 57 75 "Weather" Baudot Speed
BAUDOT 75 100 Most Baudot "Mailboxes"
ASCII 75 67 Non-standard Speed
ASCII 110 100 "Standard" ASCII Speed

A special "Hot Key" is included for rapid RTTY data rate changes. Type [Alt]-S to increment
through the available RTTY data rates. Each press of [Alt]-S increases the rate one "notch".

4.9.4 Control Menu Options

The available CONTROL menu options are shown in Table 4.5

Table 4.5

RTTY Control Options
TX EN/DIS EN
Line/Word/Char WORD
Reports AMPL
Norm/Rev NORM
SYNC ON/OF ON
USOS ON/OFF ON

Note: "USOS" (UnShift On Space) is available only for Baudot code.

TX EN/DIS: This option controls the state of the transmit buffer and the PTT transmit/receive
control signal. In "DIS" (DISabled) state, the transmitter will not be turned ON and text typed into
the transmit buffer will be held until this control is set to "EN" (ENabled). "DIS" is the normal
receive state. This control changes from "DIS" to "EN" each time this option is selected and
[Space Bar] is typed. "Hot-key" [F10] also toggles the state of this control. Key [F10] is
normally used in this manner to control the transmit/receive state of your RTTY station.

The "EN" (ENabled) condition actually has two states:

1. If you have pre-typed text into the transmit buffer and the state is changed from "DIS" to
"ACT", the transmitter is turned ON (PTT line to TX condition) and text is sent at the chosen
code and data rate. There is a short delay of Mark- only condition at the start to assure that
your transmit relays are actually in transmit state before data is sent.

The transmitter will remain "on-the-air" and text will be sent for as long as text remains to be

sent. After the last text character has been sent, the PTT line reverts to receive and you will
again be able to receive RTTY. In this case, the state reverts to "EN" and "RX" since there is
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no text to be sent. The send-to-receive transition is also affected by WORD mode and
SYNChronous idle as will be explained shortly.

An immediate return to receive may be made at any time by typing [F10] again or by
accessing the COMMAND and CONTROL menus and selecting the "TX EN/DIS" option.

2. If there is no pre-typed text in the transmit buffer and the state is changed from "DIS" to "EN",
DXP38.EXE and your radio will remain in receive condition. However, the state will
immediately change to transmit (ACT) as soon as you type the first character into the transmit
buffer. This mode is analogous to "full break-in". In actual use, most operators prefer to
always set this option to "DIS" except when it is their turn to transmit. This allows pre-typing
your response while receiving the other station ("ASR" mode).

IT IS SIMPLEST TO USE [F10] TO TOGGLE BETWEEN TX AND RX IN RTTY.

SYNC: The SYNC option is often called "SYNC-IDLE" (or “diddle”). When ON, non-printing
characters will be inserted into the transmit data stream if your typing has not produced a word or
character to be transmitted.

In Baudot RTTY, the "LTRS" (Letters) character is sent; in ASCII, the "NULL" character is used.
Both are "non-printing" characters and may help maintain receive synchronization of your RTTY
signal at the other station.

NORM/REV: This option controls the polarity of your RTTY signal. It sets the polarity of both the
receive and transmit data sections of the DXP38. The default settings for RTTY and AMTOR are:

Polarity: NORM (Mark = lower frequency tone)
TONES:  Mark = 2125 Hz; Space = 2295 Hz

Shift = 170 Hz; Center = 2210 Hz
RADIO: LSB mode

Baudot-RTTY, ASCII-RTTY, and AMTOR all follow these standards.

NOTES: "Hot-Key" [Alt]-N also changes NORM/REV.
“Hot-Key” [F6] toggles ONLY the receive polarity.

Baudot UnShift On Space (USOS): This is a special option only for Baudot RTTY. Baudot code
uses its 5-bit code combinations twice - once for letters and again for numbers and symbols. A
special pair of Baudot characters set the receiving terminal to the correct "case" - Letters (LTRS)
or Figures (FIGS). Noise can be interpreted as a FIGS Baudot character, setting the receiver
printer or display to FIGS case by accident and garbling the data received after that point. If
enable, USOS will return the receive display or printer to LTRS case after the reception of a
space character. While this is a very useful feature when receiving text, you may wish to turn
USOS OFF when receiving strings of numbers, particularly if the sending station does not send
new FIGS characters frequently (a frequent problem in military systems and when receiving
weather sequence reports).

Baudot FORCE LTRS Key: In addition to the USOS option, the [Alt]-G key combination may be

used to force your Baudot receive terminal to LTRS case at any time. If you actively watch the
print as received, you may prefer to use [Alt]-G rather than USOS.
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4.9.5 Configuration Menu Options

Page 3 of the configuration menu provides display and access to a variety of RTTY options.
Separate parameters are provided for Baudot RTTY and ASCIl RTTY. These menus are a
second way to view and set TXEN, Line/Word/Char mode, NORM/REYV polarity, SYNC IDLE, and
USOS features (Baudot only). The data rate may also be set via the page 3 configuration menus.

To access and change an item on the Configuration menu, use the right-arrow key to select the
desired menu, the down arrow to select the item in that menu, and then use the space bar to
cycle through the available options or enter a number as indicated. Other RTTY parameters that
may be set include:

EOL: The End Of Line (EOL) characters may be set for both Baudot and ASCIl modes. The
selected EOL sequence can include CR (Carriage Return), LF (Line Feed), and LTRS (Letters —
Baudot only). The recommend standard EOL sequences are CR LF LTRS in Baudot and CR LF
in ASCIl. However, some Baudot operators prefer CR CR LF LTRS. Some computer programs
prefer CR only as the ASCIl EOL.

CODE No02/US: The DXP38 Baudot code may be set to use either the CCITT No. 2 5-unit code
or the US Military Interoperation Baudot Code. All letters and numbers are the same in both
versions of the code. The differences are:

Table 4.6

Baudot Code Differences
CODE US Baudot CCITT No.2
FIGS-D $ (dollar sign) $ (dollar sign, not designated by CCITT)
FIGS-H # (number sign) # (number sign, not designated by CCITT)
FIGS-J ' (apostrophe) BELL
FIGS-S BELL ' (apostrophe)
FIGS-V ; (semi-colon) = (equal sign)
FIGS-Z " (quotation) + (plus sign)

PTT ON: PTT ON is a programmable time delay that is used to compensate for the turn-on time
of the transmitter. The number programmed is the delay in milliseconds (ms) between setting the
PTT line to ground (transmit state) and the release of data to be transmitted. Use this delay to
prevent garbling of characters during the time that the transmitter relays are switching. The
factory default value is 20 ms; PTT ON may be set to a number between 01 and 99 ms.

PTT OFF: PTT OFF is a programmable time delay that is used to compensate for the turn-off
time of the transmitter. The number programmed is the delay in milliseconds (ms) between
sending the last transmit data byte and releasing the PTT line to open (receive state). This delay
is often used to prevent TX/RX switching during short pauses when typing text. The factory
default value is 20 ms; PTT OFF may be set to a number between 01 and 99 ms.

FSK ATC: RTTY includes an Automatic Threshold Control (ATC) feature which will automatically
compensate for differential Mark/Space fading caused by ionospheric multi-path distortion. ATC
works best when the data is sent at a constant rate, a continuous stream of data or text. ATC
may cause errors when receiving very irregular hand-typed text. The factory setting of ATC ON is
recommended except when receiving hand-typed data.

FSK POLARITY: This menu option controls the FSK Transmit Output signal as discussed in

section 2.2.4 of this manual. Please refer to Table 2.3 on Page 2-5 for a full explanation of how
to use this option.
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FSK TONES: The FSK transmit and receive tone frequencies can be set to any frequency
between 500 Hz and 3000 Hz in 1.0 Hz increments. The frequencies can be specified as either
Mark and Space tone frequencies, or the center frequency and shift frequency. Separate sets of
Mark/Space frequencies are provided for RTTY / AMTOR and P-Mode.

4.9.6 Print Squelch

RTTY includes a "print squelch" control that can be used to suppress receive screen display of
"garbage characters” that may result from reception of noise when a valid RTTY signal is not
being received. The "print squelch" control functions much like the squelch control on a VHF-FM
receiver, but it is a digital keyboard control in DXP38.EXE. Special status indicators and key
combinations are provided to control print squelch.

To set PRINT SQUELCH, first be sure that you are NOT in COMMAND mode (no COMMAND
menus). Then, type [Alt]-O. A new menu will appear in the transmit buffer to set "Print Squelch
Level" and "Print Squelch ON/OFF". The Print Squelch level is shown on the four-bar amplitude
display by small corner symbols on #1 and #4 tuning bars. The center LED of the front panel
crossed LED display is turned ON whenever receive data will be displayed — when the received
signal exceeds the Print Squelch threshold or when Print Squelch is turned OFF.

4.9.7 Special RTTY Transmit Keys

Special key combinations are provided to send special RTTY characters. These keys are shown
in Table 4.7:

Table 4.7
Special RTTY Transmit Keys
KEY CHARACTER NOTES
[Ctrl]-G Signal Bell "Diamond" symbol on screen
< LTRS Only Baudot and TOR
> FIGS Only Baudot and TOR
[Alt]-Y 12LTRS Sequence of 12 LTRS

4.10 Operating CLOVER-II

This section describes the steps necessary to operate the DXP38 in the CLOVER-II mode.
Unless you are already in CLOVER the following steps are necessary. Always remember to
answer Y to the Save Configuration question upon exiting DXP38.EXE. If you don't, you will lose
all of your setup parameters.

STEP ACTION
1 Press [F1]. The first COMMAND menu will appear with CODE
Highlighted.
2 Press ENTER. The CODE menu will be shown.
3 Use the [up-arrow] or [down-arrow] keys to highlight CLOVER.
4 Press ENTER. The MODE menu will now be shown with send ARQ
highlighted.
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4.10.1 Tuning A CLOVER Signal

There are four different tuning aids available when using DXP38.EXE, two displayed on the
computer screen and two shown by the DXP38 front panel LED array.

STEP ACTION

1 Use [Alt]-A to access the Amplitude Tuning Bars in the top-left corner of the screen.
You should see four bars of varying lengths.

2 Tune the transceiver until all four bars are generally equal in magnitude. When the bars
"freeze" and the link message or FEC message appears above them, continue to step 3.

3 Press [AIt]-A to access the Frequency Error Tuning Bar.

4 Check the FRQ column on the right of the screen and the Frequency Error Tuning Bar
(See below) to check your tuning error. The FRQ number is the error in Hertz.

5 Make VERY small adjustments to the receiver to reduce the frequency error. It will be a
moment before the Frequency Tuning Bar (See below) reflects the change you have
made. Repeat this step until you are "close" to the frequency of the sending station.
STOP TUNING. (Note 1)

The Frequency Tuning Bar is accessed by pressing [Alt]-A from the Amplitude Tuning Bars and
is located in the same area of the screen.

CLOVER
Frequency Error

I T

MAX LOW < 0 > HIGH MAX
Tune Slowly

This display is a single scale that indicates the relative frequency difference between you and the
station you are listening to and the direction (high or low) of the error. This bar may be used to
refine the tuning done using the Amplitude Tuning Bars. The display scale is +30 Hz.

DXP-38 Front Panel Tuning Indicator
Crossed X Display: With the display switch in the “M/S” position, the DXP38 front panel “+”

display shows the amplitude of each of the four CLOVER tone channels, one channel for each
leg of the “+”. Typical displays when tuning a CLOVER-II signal are shown in Figure 2.4.
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Af Display: When the display switch is in the “Af" position, the front panel LEDs operate much
like the frequency error screen display except that the vertical axis of the “X" is used to
emphasize fine-tuning. Typical displays in Af mode are shown in Figure 2.5.

Note that CLOVER data can be updated only once per received data block — once every 2.8
seconds in CCB mode and as long as only once every 19.88 seconds in ARQ mode when
receiving BPSM modulation. Tune slowly and carefully!

4.10.2 RX/TX Status Table

In ARQ mode, CLOVER-II dynamically adjusts its modulation to match the current propagation
conditions. The receiving station measures signal parameters, determines the optimum mode,
and sends mode change commands to the transmitting station. The measured parameters and
transmit waveforms of the two stations are displayed in the numerical table in the upper right
section of both tuning screens.

MOD SNR FRQ PHS ECC TPR

MY [16P4aAn 31 +01 010 00 50
MY | 16P4A 32 +03 015 02 50
HIS | 8PSM 13 -02 122 10 100
HIS | 8PSM 15 -01 110 14 100

Four rows of numbers are displayed, two that show MY station parameters and two rows that
show HIS station parameters. In ARQ mode, all four rows are used. The lower MY row of
numbers shows data from the last transmission. Similarly, the lower HIS row is the current data;
the upper HIS row shows conditions during the previous transmission. The data columns show:

MOD = Modulation mode (BPSM through 16P4A)

SNR = Detector signal-to-noise ratio (dB)

FRQ = Frequency tuning error (+ 1Hz increments)

PHS = Phase dispersion in log units (low numbers are good)
ECC = Error correction capacity used (0 to 100%; XX = fail)

This information can be extremely interesting and useful when analyzing propagation conditions.
The data may be saved to disk via the Files menu for later analysis (see section 4.7).

NOTES:

1. You may not be able to precisely "zero" the Frequency Tuning Bar on the frequency of the
sending station. This is not a problem. Some transceivers tune in 10 Hertz steps.

2. If you are the sending station you should avoid tuning at all after a link is made. The receiving
station should use this procedure to refine the link frequency.

3. In CLOVER-II, the CW ID is sent using tone “T2".
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4.10.3 Adaptive ARQ Mode

The CLOVER-II Adaptive ARQ mode is a two station point-to-point communications mode using
fully adaptive waveform control. The following steps show you how to initiate an ARQ LINK:

STEP ACTION
1 Press [F9] to begin an ARQ LINK.
2 Type the call sign of the other station in the HISCALL position and press [Enter] or use the

[down-arrow] key to select the call of your choice.
Press [Enter] to select the call that is highlighted.

3 An ARQ LINK attempt will begin..

Note: Use [F10] to toggle the TX EN/DIS to EN to enable the transmit buffer.

ARQ LINK: During an ARQ LINK, data is transmitted in two ways. When both stations are
“chatting" and the transmitted data from both sides is relatively short, the data is sent as part of
each (CCB CLOVER Control Block). When the TX buffer of either station reaches a certain level
of fill, Clover begins sending the information in a series of data blocks, followed by a CCB. Once
the data in the TX buffer is sent, CLOVER returns to the CCB "chat" mode.

Data can be pre-programmed in the ten programmable messages, or as text files on a disk. You
can use Load TX Buffer on the Files menu or press [Alt]-L to load a file from disk that does not
exceed the 250 line capacity of the buffer. For files larger than the TX buffer, use the Send From
Disk option of the Files menu. Files sent that way are transmitted directly, rather than through the
TX buffer.

ARQ END Commands: There are two methods of ending a CLOVER-II ARQ Link

e Pressing [F7] (END) breaks the link in the normal manner after all pending text has been
sent. The link does not drop until the other station has confirmed receipt of the
disconnect request. You will see "ZZZZ" appear when [F7] is typed while text remains in
the TX buffer.

e Pressing [Alt]-F7 or [Ctrl]-F7 (PANIC END) produces similar action to [F7] except that all
pending transmit data is abandoned and a disconnect request is issued immediately.
Use this key combination only if you need to get off-the-air very quickly! Use of [Alt]-F7
or [Ctrl]-F7 may force the other station to "retry out".

Initiating an ARQ CQ: To initiate an ARQ CQ call, press [Alt]-F9. The DXP38 will begin sending
the CLOVER-II CQ sequence, a special version of the CCB ARQ format. The number of CQ calls
is set with the "Fail Retries" parameter on page 1 of the configuration file (see Figure 4.8). Other
CLOVER stations on your frequency will see a message at the top left of their screen "ARQ CQ
from (your call)".

Answering an ARQ CQ: To answer an ARQ CQ call, press [Ctrl]-F9. Your station will respond
by linking to the calling station and you will see the other station's call at the top of your screen. If
a CQ CCB is received, your transceiver is already tuned close enough in frequency to link. Use
the Frequency Error Bar to fine tune after the link is established.
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If a CCB fails to decode during the connect process, it will cause both stations to return to
standby mode, regardless of the retry counters. Once a connection is established the link will hold
together very tenaciously.

Performance Hints For Keyboarders: If there are fewer than 256 characters pending, they will
be sent using the "slow" CCB "Chat Mode". As soon as you exceed 255 pre-buffered transmit
characters, CLOVER-II will "shift gears" and begin transmitting data in large data blocks using
faster modulation forms. Block mode transmission will continue until all pending transmit text has
been sent. When all available data has been sent, CLOVER will return to "Chat Mode". If you
wish to immediately shift out of "Chat mode" to higher rate modes, preload the transmit buffer
with at least 255 characters (about 3 1/2 lines) - a fully-loaded HERE IS message may be used
for this purpose.

CLOVER-Il is bi-directional. Both operators may type at the same time and data will be sent in
both directions automatically without use of "OVER" commands. This feature works both in “Chat
Mode” and in long-block ARQ data mode.

If echo enable is turned ON (Configuration Menu, page 1), your transmitted text will appear in the
receive window as it is being encoded for transmission. Received text is shown as "bright video"
and echoed transmit text as "dim video". In some case, it may be less confusing to turn echo
OFF and only display received text in the RX buffer screen area.

4.10.4 FEC Mode

While ARQ is the prevailing means of communications within CLOVER-I| for passing traffic and
general conversation, occasionally there is a need for a "one-station-to-many" broadcast. The
FEC mode serves to provide just such a service. Any station tuned to the frequency of the FEC
transmission will be able to monitor it. Errors are corrected at the receiving station, although it is
not possible to request repeats. Also, FEC is not adaptive so you must make some judgement
about current band conditions and select the modulation for your FEC transmission. The
modulation you select can be changed during transmission.

¢ Modulation modes: 2DPSM, BPSM, QPSM, 8PSM, 8P2A, 16P4A

In general, more robust modes for poor band conditions are the slower modulation rates (the first
few in the above list).

ARQ features not available in FEC mode are:

¢ Repeat of blocks whose errors exceed the Reed-Solomon capacity
e Adaptive modulation control
¢ Chat, 1-way block or 2-way block modes

While all modulation modes may be used for FEC transmissions, it must be remembered that
very good propagation conditions are required to support the high data rate modes. It is
advisable to be "conservative" in the choice of transmission modes, particularly when FEC is
used to send data to multiple stations. QPSM modulation generally works well under typical
daytime conditions and provides throughput of 20 bytes per second (three times the AMTOR
rate). If conditions are poor or disturbed, use BPSM. 8PSM mode should be reserved for
situations in which the propagation path is known to be stable.

This table shows how to:
e Enter FEC mode
e Select the modulation and efficiency
¢ |nitiate the FEC transmission
e End the FEC transmission
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STEP ACTION

1 Press [F1] to access the CLOVER main menu.

2 Press M to display the Mode sub-menu.

3 Press F to select FEC. Information below should appear on your screen.

WAVEFORM DATA RATE

Modulation BPSM Base Rate 125
Code Effic 60% Actual 75
Block Size 85

4 Use the [space bar] to toggle through the selections, then press [Enter] to initiate the
FEC transmission.

Note: Remember to use [Alt]-F10 to toggle the TX EN/DIS to enable the transmit
buffer.

5 Press [F7] to end the FEC transmission.
Result:

CLOVER terminates the FEC transmission including your CW ID if it is enabled.

4.10.5 Listen Mode

Listen mode is a passive monitoring mode, similar to the Listen mode in AMTOR. It allows you to
monitor any CLOVER activity that may be occurring. To enter Listen mode, you press [F1] then
M to access the Mode menu. Then press L to select Listen from the mode menu and use [space
bar] to toggle Listen on. The same series of actions are used to toggle Listen off.

Another method of toggling Listen mode on or off is to press [F8]. As you do, LISTEN will replace
STBY on the status line. Press [F8] again and you return to STBY (stand-by).

Listen mode is active when you are not linked. Links can still occur even if Listen mode is ON.
4.10.6 Test Mode

The DXP38 Test mode provides two different selections of test tones: Single Tone Test and Four
Tone Test. As discussed in Chapter 2, Test mode is used to set the transmit audio level. Follow

the procedures of section 2.3 any time you alter the set-up of your transceiver to verify that the
audio output levels are correctly set.
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4.10.7 CLOVER-II Configuration Menu Parameters

Page 1 of the Configuration menu includes three menu fields that are used to view and program
CLOVER-Il parameters. Most of these parameters may also be set via front screen menus
and/or “hot-keys”. However, general practice is to set-up the power-on default values in the
Configuration menu and then save the configuration.

FEC Menu: The CLOVER-II FEC mode may be set in the front screen MODE-CLOVER-FEC
menu or via page one of the Configuration menu. The parameters are:

Modulation: 2DPSM, BPSM, QPSM, 8PSM, 8P2A, 16P4A
Code Effic: 60% (Robust), 75% (Normal), 90% (Fast)
Block Size: 51, 85, or 255 bytes (coupled to modulation selection)

ADAPTIVE ARQ Menu: The following ARQ parameters are only set via the Configuration menu:

Auto Bias: Robust (60% RS), Normal (75% RS), Fast (90% RS)
Connect Retry: Number of connection retries before the link fails (00 — 99)
Fail Retry: Number of block retry failures before link fails (00 — 99)

Chat Count: CCB cycles before ARQ changes from CCB to long block mode (0-9)

LISTEN Menu: LISTEN mode may be either turned ON or OFF via the Configuration menu. The
action is identical to use of the main screen CODE (CLOVER) and MODE (LISTEN) menu
selections.

4.11 Operating AMTOR

AMTOR is an error-correcting communication mode, also known as “TOR”, “SITOR” or CCIR-476
and CCIR-625. TOR actually has four sub-modes that may be chosen: (1) ARQ ("Mode A"), (2)
FEC ("Mode B"), (3) LISTEN ("Mode L"), and (4) STBY (Standby).

AMTOR ARQ mode is sent in pulses and both stations transmit in a time-sequenced order.
Each station automatically requests a repeat if an error is detected. In FEC (broadcast), each
character is sent twice (with a time separation). LISTEN is a receive-only mode that may be used
to listen to ARQ or FEC signals. LISTEN mode cannot correct errors in received ARQ mode
signals. STBY mode is the normal "rest" condition of an AMTOR station when monitoring a
frequency. When your SEL-CAL code is received, the modem automatically switches from STBY
to ARQ mode and responds. FEC reception is also automatic from STBY mode.

4.11.1 ARQ Mode

AMTOR ARQ mode may also be called "Mode A". The letters "ARQ" stand for Automatic Repeat
ReQuest (or Query). ARQ is an error-detection mode in which one station sends a group of three
characters and the other station may either acknowledge correct reception or request a repeat
transmission. This is similar to CLOVER-II ARQ mode except that AMTOR cannot correct errors
without repeat transmission and the AMTOR code itself is not completely “infallable” — AMTOR
can print errors. The transmitters of both AMTOR ARQ stations are pulsed ON and OFF every
450 ms. ARQ mode requires use of transmitters and receivers that can rapidly switch between
receive and transmit. Use of HF radio equipment that has TX/RX switching times less than 20 ms
is highly recommended. An ARQ link may be started by using either the main screen COMMAND
menus or by typing "hot keys".
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Start ARQ via the COMMAND menu:

STEP ACTION
1 Press [F1]. COMMAND menu will appear with CODE Highlighted.
2 Press [ENTER]. The CODE menu will be shown.
3 Use the [up-arrow] or [down-arrow] keys to highlight AMTOR.
4 Press [ENTER]. The ARQ menu now appears.
5 Type a new SEL-CAL code or choose one of the CALL DIRECTORY choices.

Start ARQ via “HOT KEY”:

The [F9] "hot key" bypasses steps 1 through 5 above and immediately shows you the SEL-
CAL menu. [F9] is by far the easiest way to get on-the-airin ARQ mode. The sequence is:

STEP ACTION
1 Press [F9].
2 Set SEL-CAL code and press [ENTER].
3 Your station starts sending the other station’s SEL-CAL code.
4 The other station recognizes his SEL-CAL and responds.
5 Enable your transmit buffer by pressing [F10].
(You will see “EN” on the status line.)
HAL990308 DXP38 MANUAL



CHAPTER 4 OPERATION UNDER DOS 4-31

The ARQ Link: Once these steps have been successfully completed, the two ARQ stations will
be synchronized and you may send text to the other station. However, no text will be passed until
the first five steps have been completed. When a link is in progress (not all five steps complete),
the top line of the screen will display the message:

CALLING- (KKCW)  ------meeee- AMTOR
The center status line will show:
AMTOR ARQ PHS ISS NORM EN WORD

This indicates that an ARQ call is in progress, you are the ISS (Information Sending Station), and
that the call-up sequence is in progress. Your transmitter should now be pulsing ON and OFF
("chirping").

Once the link has been established, the "Calling" label will change to "Linked With XXXX". If
your receiver speaker is turned ON, you will also hear the other station's short "chirp" response
(control signals).

If you do not get a response from the other station, the TIME OUT option controls whether your
transmitter continues "chirping forever" (TO = OFF) or the ARQ call automatically "times-out" (TO
= 32 o0r 128). The TIME OUT (TO) option is normally set to "32" but may be changed on page 3
of the CONFIGURATION menu. A "quick-kill" or "panic-stop" may be done at any time by typing
[CtrI]-F7 keys.

The DXP38.EXE transmit text buffer may be used pre-type your transmit text. Transmitted
characters are "echoed" on the receive screen as they are sent ("Echo As Sent"). You can
always gauge the progress of the ARQ transmitted output by looking at the receive buffer. If your
typing is not as fast as the transmitted rate, AMTOR "idle" characters are automatically inserted
(indicated by "IDL" instead of "TFC" on the center status line).

If the ARQ link detects errors, The "TFC"/"IDL" status line indicator wil! change to "ERR" to show
that an error has been received or "RQ" if the other station has requested a repeat. The "ERR"
and "RQ" labels will usually flash very quickly and may not be noticeable on good quality links.
However, if either "ERR" or "RQ" are frequently observed, it may be a sign that conditions are not
good and the ARQ link might fail.

ARQ OVER Commands: If you are the current ISS (Information Sending Station), all you need to
do to let the other station talk is end your typed comments with the plus(+) and question mark(?)
characters (+?). These characters are entered into the transmit buffer and a special ARQ control
sequence is executed when +? is sent. The +? “OVER” sequence reverses the roles of the
two stations. If you type +?, your station becomes the IRS (Information Receiving Station) and
the other station becomes the ISS. He may then send text to your station. Likewise, he can
return sending control to you by typing +?. Unlike CLOVER, the AMTOR ARQ link passes
information only direction at a time. A +? OVER sequence must be sent to change the direction
of data flow. You may enter the OVER command by either pressing the [F6] key or by typing +?.
This "OVER" command works ONLY at the ISS.

Use [Ctrl]-F6 to inject a FORCED OVER operation. If you are the IRS, the FORCED OVER is
the only way your station can reverse the channel. A FORCED OVER command operates
immediately and therefore interrupts whatever the other station is sending. Use it with care!

Even when a FORCED OVER is used, DXP38.EXE preserves any unsent text in the transmit
buffer. This text will be held and sent ahead of any additional pretyped text when your station is
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again the ISS. You may, however, erase the entire transmit buffer at any time by pressing [Alt]-
V. Be careful - you could lose a lot of pre-typing!
"OVER" options:

1. If ISS, press [F6] or +? at end of your text to be sent

2. If IRS, press [Ctrl]-F6 to immediately reverse the channel.

END Commands: AMTOR ARQ mode requires that an “END” command be sent at the end of
the Link. If you are the ISS, END an AMTOR Link by typing either the [F7] key or ZZZZ into the
transmit buffer. (Actually, [F7] also enters "ZZZZ" into the transmit buffer but its use saves 3 key
strokes). When "ZZZZ" is sent, it automatically triggers the required TOR END control sequence.

As in the case of OVER, there is also a "FORCED END" command that may be used to
immediately stop the link. Typing [Ctri]-F7 produces a FORCED END operation when operating
as either ISS or IRS. However, a FORCED END operates immediately and does not wait until all
text has been cleared out of the TX buffer. [Ctrl]-F7 is also known as "panic-kill" for ARQ mode.

ARQ WRU Feature: The AMTOR WRU (Who aRe yolU) feature allows the other station to
confirm the identity of your station. Some Email programs use WRU when the first connection is
made to the mailbox system. A special character is sent by the mailbox station that causes the
DXP38 to respond with the ANSWERBACK message (a special type of "HERE I1S" message).

The WRU feature may be turned ON or OFF, using the CONFIGURATION and TOR menus. The
ANSWERBACK message is stored in HERE IS 9 (CONFIGURATION, Page 2).

Assuming that WRU is turned ON and an ANSWERBACK message is programmed, the full
operation sequence for WRU is as follows:

1. Station one is ARQ ISS and sends "$" (dollar sign; FIGS-D)

2. The DXP38 at station two forces an OVER to become the ISS

3. Station two sends the ANSWERBACK text (HERE IS 9)

4, Station two sends a normal OVER, restoring the original ISS/IRS configuration

ARQ Mode Parameters: Several operating parameters for ARQ mode may be set via “Page 3”
of the CONFIGURATION Menu. These parameters have the following meaning

WRU: Enable or disable WRU mode. Default = OFF

TIME OUT: Turn time-out ON or OFF. When ON, an ARQ call Default = ON
to another station will cease after 1 minute of
unsuccessful calls.

TD: Transmitter turn on delay; the delay from setting the Adj: 5-99 ms
Push-To-Talk (PTT) line to transmit (TX) state and Default = 10 ms
the start of the AFSK tones. Data modulation of the
tones starts 5 ms after PTT is setto TX

CD: Control delay between the end of a received block Adj: 10 - 99 ms.
and the start of the first IRS transmission. Default = 50ms.
MY 476 SCAL: Selective call (SEL-CAL) characters for my station

in CCIR-476 format.

MY 625 SCAL: Selective call (SEL-CAL) characters for my station
in CCIR-625 format.

HAL990308 DXP38 MANUAL



CHAPTER 4 OPERATION UNDER DOS 4-33

4.11.2 FEC Mode

AMTOR FEC mode ia also called "Mode B" and/or "Collective Broadcast Mode". FEC uses the
same 7-bit character code as ARQ mode but sends each character twice, separated by the time it
takes to send four other characters (called a "4-character interleave"). If the first received
character is in error, the FEC mode receiving equipment examines the second character.

Starting FEC Mode: To start FEC mode, access the COMMAND menu and select FEC. FEC
mode does not require a SEL-CAL code and may be used much like RTTY.

FEC Return to STBY Mode: In some cases, it is desirable for the DXP38 to return to AMTOR-
STBY mode rather than to FEC-only receive mode. In this case, insert ZZZZ at the end of the
transmitted text. The [F7] key may be used to insert the ZZZZ sequence.
FEC may also use the "panic kill" hot-key -- [Ctrl]-F7. In this case, pressing [Ctrl]-[F7] causes
an immediate end to an FEC transmission and returns the DXP38 to AMTOR STBY mode (not to
FEC). Use [Ctrl]-F7 with restraint!
4.11.3 LISTEN Mode
The DXP38 includes a receive-only mode to monitor all AMTOR signals. The LISTEN mode
(also called "MONITOR") automatically selects the AMTOR mode and decodes characters from
ARQ or FEC received signals. To start LISTEN mode, access the COMMAND menu and select
LISTEN. When in AMTOR Listen, the DXP38 will also respond to P-Mode link requests.
4.12 Operating P-Mode
P-Mode is the HAL designation for a communications protocol that may also be known as
“Pactor’, a registered trademark of the Spezielle Communications System GmbH (SCS) firm in
Hanau, Germany. P-Mode has four sub-modes that may be chosen: (1) ARQ, (2) FEC
(UNPROTO), (3) LISTEN, and (4) STBY (Standby).
4.12.1 ARQ Mode
Start ARQ via the COMMAND menu:

1. Press [F1]. The first COMMAND menu will appear with CODE highlighted.

2. Press [ENTER]. The CODE menu will be shown.

3. Use [up-arrow] or [down arrow] keys to highlight P-Mode.

4. Press [ENTER]. This establishes P-Mode STBY condition.

5.  Press [F9]. This initiates the ARQ link.

6. Type the other stations call sign and [ENTER].

7. The P-Mode ARQ calling sequence will begin.
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Start ARQ via “HOT KEY”:

The [F9] "hot key" bypasses steps 1 through 5 and immediately shows you the call sign menu.
[F9] is by far the easiest way to get on-the-air in ARQ mode.

P-Mode Call Signs: Unlike AMTOR, but like CLOVER, P-Mode does not require a special
selective call sequence of letters. Rather, the call sign of each station is used directly. Therefore,
no special steps need be taken to program a "SEL-CALL" sequence for P-Mode.

The ARQ Link: The sequence at the beginning of an ARQ QSO is as follows:

STEP ACTION
1 Press [F9].
2 Select the call sign and press [ENTER].
3 Your station starts sending the other station’s call sign.
4 The other station recognizes his call sign and responds.
5 Enable your transmit buffer by typing [F10].
6 Start typing transmit text.

Once the link has been established, the "Calling" label will change to "Linked With XXXX". If you
do not get a response from the other station, the MAX ERROR option controls whether your
transmitter continues "chirping forever" (MAX ERROR = 255) or the ARQ call automatically
"times-out" (MAX ERROR = 30, the minimum). The MAX ERROR option is normally set to "80",
but may be changed in the CONFIGURATION menu. You may do a "quick-kill" or "panic-kill" at
any time by typing the [Ctrl]-F7 keys.

ARQ OVER Commands: In ARQ mode, information flow is one-way, even though both
transmitters are alternately "chirping away". Like AMTOR, P-Mode ARQ requires use of the
OVER command to change the direction of data flow. There are two slightly different versions,
"Normal OVER" and "Forced OVER".

If you are the current ISS (Information Sending Station), end your transmission with the plus and
question-mark characters (+?). A special ARQ control sequence is executed when +? is sent,
reversing the roles of the two stations. The original ISS (Information Sending Station) becomes
the IRS (Information Receiving Station) and the other station becomes the ISS. OVER commands
can be entered either by typing [F6] or typing +?. The "OVER" commands works ONLY for the
ISS.

Use [Ctrl]-F6 to inject a FORCED OVER operation. If you are the IRS, the FORCED OVER is the
only way you can reverse the channel without waiting for the other station to finish his typing.
Keep in mind that a FORCED OVER operates immediately and therefore interrupts whatever the
other station is sending. Use it with care!
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Even if a FORCED OVER is used, the DXP38 preserves unsent text in the transmit buffer. It will
be held until the station becomes ISS and then sent ahead of any newly entered text. You may,
however, erase the entire transmit buffer at any time by typing [Alt]-V. Be careful - you can lose
a lot of pre-typing!
"OVER" options:

1. If ISS, type [F6] or +? at end of your text to be sent

2. IfIRS, type [Ctrl]-F6 to immediately reverse the channel.

END Commands: P-Mode requires that an “END” command be sent at the conclusion of an ARQ
link. At the ISS, stop the link by typing [F7] or ZZZZ into the transmit buffer. [F7] actually enters
"ZZZZ" in the transmit buffer as well, but saves 3 key presses. "ZZZZ" automatically triggers the
required END control sequence. Only the ISS can issue the END command.

As in the case of OVER, a "FORCED END" or “Panic Kill"” command may be used to immediately
stop the link. Type [Ctrl]-F7 to give a FORCED END when operating as either ISS or IRS. Note
that a FORCED END operates immediately and does not wait until any pre-typed text has been
sent. Any unsent text will be cleared from the transmit buffer when [Ctrl]-F7 is typed.

ARQ P-Mode Parameters: Several operating parameters for ARQ mode may be set via Page 3
of the CONFIGURATION Menu. ARQ mode parameters have the following meaning:

CS DELAY: Delay between the end of a received block and the Adj: 10-50 ms
start of the first IRS control data bit. Default=30 ms.

MAX DOWN: In ARQ mode, the maximum number of flawed data Adj: 2-30
blocks before reducing the data rate from 200 baud Default=6
to 100 baud.

MAX UP: In ARQ mode, the number of error-free blocks before  Adj: 2-30
increasing the data rate from 100 baud to 200 baud. Default=3

MAX TRY: In ARQ mode, the maximum number of attempts to Adj: 0-9
increase the data rate from 100 to 200 baud. Default=2.

MAX ERROR: In ARQ mode, the maximum number of retries when Adj: 30-255
calling to link or maximum repeats to correct errors Default=80
during a link.

MAX ARQ SUM: In ARQ mode, the maximum number of the memory- Adj: 5-60
ARQ counter. Memory-ARQ summation is cleared Default=10

when MAX ARQ SUM is exceeded.

HUFFMAN: In ARQ and UNPROTO/FEC modes, enable or disable
Huffman data compression coding. Default=ON.

4.12.2 FEC Mode (UNPROTO)

P-Mode UNPROTO (FEC) uses Forward Error Correction. FEC uses the same character code
as P-Mode ARQ but sends each character 2 to 5 times, separated in time. If the first received
character is in error, the FEC receiving equipment examines the 2nd, 3rd, etc. character.

FEC Data Rates: P-Mode FEC (UNPROTO) transmissions may use either a data rate of 100 or

200 baud. The rate is selected at the beginning of a transmission. Unless the communications
path is extremely stable, 100 baud is recommended.

HAL990308 DXP38 MANUAL



CHAPTER 4 OPERATION UNDER DOS 4-36

Starting FEC Mode: To start FEC mode, access the COMMAND menu and select FEC. FEC
does not require a call sign code.

FEC Send/Receive Control: The FEC code actually sends P-Mode frames without an ACK/NAK
response. There is no special startup as with AMTOR. Once FEC mode is started you must use
[F7] to return to receive except as stated below.

FEC Return to STBY Mode: In some cases, it is desirable for the DXP38 to return to P-Mode
STBY rather than to FEC-only receive. In this case, insert ZZZZ at the end of the transmitted text.
The [F7] key may be used to insert the ZZZZ sequence.

FEC also includes a "panic kill" hot-key -- [Ctrl]-F7. Pressing [Ctrl]-F7 causes an immediate

end of the FEC transmission, clears any unsent text out of the transmit buffer, and returns the
DXP38 to STBY mode (notto FEC). Use [Ctrl]-F7 with restraint!

FEC Configuration Parameters: Two parameters apply to FEC mode:

FEC REPEATS: The number of times each character to be transmitted  Adj: 2-5

is repeated. Default=2
HUFFMAN: In ARQ and UNPROTO/FEC modes, enable or disable

Huffman data compression coding. Default=ON.

4.12.3 LISTEN Mode

The DXP38 includes a receive-only mode used to monitor P-Mode transmissions. The LISTEN
mode (also called "MONITOR") will automatically select the mode and decode characters from
ARQ or FEC (UNPROTO) received signals. In LISTEN mode, the DXP38 responds only to P-
Mode link requests. However, the DXP38 will also respond to AMTOR link requests when in P-
Mode STBY mode.
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In Case Of Difficulty

This chapter provides general guidance in case your DXP38 hardware or software no longer function
correctly. Please read all sections before attempting maintenance or returning your modem to the factory.

5.1 User Adjustments and Alignment

The DXP38 circuitry is completely digital and has no alignment controls. However, there are user-settable
jumpers and an output level control that might be incorrectly set. The correct procedures to set these
options are discussed in the manual sections shown in Table 5.1 below. Before considering any other
maintenance procedures, re-read the referenced section and confirm that each option is set correctly.

Table 5.1
User-Set Options
SETTING FUNCTION MANUAL SECTION
J3 Modular Output Range Section 2.2.2; Table 2.2
R1 Modular Output Level Section 2.2.2; Table 2.2
J6 FSK Level

Unless changes have been made in the PC or radio system, none of these options should have changed
from when the DXP38 was first installed.

5.2 DXP38 Hardware Problems
DXP38 hardware problems will generally be caused by one or more of the following situations:

1. Incorrect DC power connector: The DXP38 uses a coaxial DC power plug. The correct plug is
HAL P/N 310-16030. Additional plugs may be purchased directly from HAL. The correct
dimensions of the plug barrel are: 2.5 mm ID x 5.5 mm OD x 9.5 mm long. Use ONLY the correct
plug! Many “all-purpose” plugs look similar but do not provide reliable connection.

2. Inadequate PC power supply capacity: The DXP38 requires a stable +12VDC power supply.
While a 250 ma power supply will support normal operation of the DXP38, a supply with a
capacity of 500 ma is required when programming the Flash ROM.

3. Incorrect voltage or excessive current: Exceeding the voltage or current rating of any of the
radio /0O connections may damage DXP38 components. The maximum rating of each connection
is shown in Table 2.1; do not exceed these limits. Static electricity or lightning is a common way
that one or more of these limits may be exceeded.

4. Radio problems: Faults in the transmitter or receiver may at first appear to be DXP38

problems. Confirm that radio controls are set correctly and that the radio equipment operates as it
should.
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5. Transmitter RFI into PC or modem: Radio frequency interference can be a major problem,
particularly if transmitter energy invades the PC itself. A good RF ground connection (1/4" wide
shield braid) should always be made between the cabinets of the PC and the radio equipment. All
cables should be shielded and as short as possible - no more than ten feet long. Test for
transmitter RF| by transmitting at very low power into a well shielded dummy load (1 to 10 Watts).
If the DXP38 works correctly with low power into a dummy load but not with normal power to the
antenna, the RF| problem must be cured before the DXP38 may be used to its full potential.

6. RFI into the receiver: RFI to the receiver may be heard in the form of "birdie" signals at various
frequencies. As in the case of transmitter RFIl, good grounding, shielding, and short cables are
the best cures. Also, "modern" PC cabinets and CRT monitors (made since 1991) have
considerably better shielding and RFI suppression than their predecessors. Pre-1991 slow PC's
(PC-XT, etc.) tended to generate less RFI than faster models (286, etc.). Since 1991, this no
longer appears to be the case as modern '386 PC's are often quieter than early PC-XT's.

5.3 Software Problems

The relative ease by which DXP38 software may be upgraded or changed can cause unanticipated
problems. This is particularly true when new upgrade files are uploaded into the flash memory of the
DXP38. Whenever new files from HAL are loaded and used, be sure to use all of the new files provided
and do not mix old and new versions of the files. This is particularly true of mixing different releases of
DXP38.528 (68000 software) and DXP38.LOD files (DSP software). Also, when upgrading software, be
sure to delete all previous versions of DXP38.CFG you may have previously created. You may obtain
current software via Internet (www.halcomm.com) or by contacting customer service (see 5.5 User
Service). Downloaded files are in compressed (.zip) format. HAL recommends that you download the file
to a floppy disk, unzip the file to the floppy, and store it as a backup. Refer to Chapter 4 Loading
DXP38.EXE and to section 4.7.6 to upload current DXP38.528 and DXP38.LOD files.

5.4 Operational Problems

CLOVER-Il is a relatively new waveform and new protocol. Some operations that are in fact “normal” may
at first appear to be a "problem". Typical situations that may produce confusing results are:

1. CLOVER-II signals must be tuned correctly at the receiver. Optimum performance will be
obtained only when tuning is correct. However, the CLOVER modem must also obtain frequency,
phase, and time synchronization from the received signal. To minimize the effects of noise and
short-term ionosphere variations, a running-average integration is computed over a 2 second
period (approximate length of a data pulse). Each time the receiver tuning control is adjusted, the
integration process is disturbed and that data block will usually be "damaged" - data will not be
recovered and a repeat will be necessary in ARQ mode. Further, it may take receipt of several
more data blocks to regain synchronization. CLOVER-II transmissions also use long blocks, up to
20 seconds long. The tuning indicators are updated only once per data block. Receiver tuning
adjustments at a faster rate will not produce useful results and may in fact confuse the system.
The following guidelines are recommended:

a. Tune the receiver slowly. One increment per data block is sufficient.

b. Avoid the temptation to make small frequent receiver adjustments.
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2. CLOVER-Il adaptive ARQ mode measures receive signal parameters and then sets the
optimum transmit modulation mode from the other station. If your station appears to not be
able to send data at a fast rate, it is due to receive conditions at the other station and usually
not transmit problems at your station.

3. If it appears that many stations have difficulty transmitting data to you at a high rate, it could be
due to a problem in your receiving equipment, particularly if these also appear to be strong and
stable signals. Typical receiver parameters which can limit CLOVER performance are:

a. Receiver AGC set to FAST mode will distort 8P2A or 16P4A -
use SLOW AGC or the manual RF gain control.
b. Always use the standard SSB receiver filter.
c. A noise limiter or blanker distorts CLOVER - turn it OFF.
d. Receiver drift can exceed CLOVER compensation - retune as required.

4. CLOVER-II uses long data blocks and muliti-level modulation to obtain high data throughput.
However, the ARQ transmit/receive protocol operates much slower than other popular ARQ
modes - AMTOR, P-Mode, or packet radio. It must be remembered that all aspects of CLOVER
ARQ mode occur at a slow rate and that major changes must occur in increments of 19.5 seconds
(ARQ frame time). Have patience and wait for CLOVER to finish its assigned task before rushing
into a new mode or assuming that something is not quite right.

5.5 User Service

The DXP38 does not require periodic alignment or renewal of any component. Components should be
replaced only if they fail and not as a part of any routine maintenance procedure. As a general rule,
component replacement should be done at the factory under controlled ESD (Electro-Static Discharge)
conditions. Before returning the DXP38 to the factory, please check the following:

The DC power plug is making reliable contact.

Cables to the DXP38 are installed and are not open or shorted.

All jumpers and option switches are set correctly.

All other features of your computer and radio equipment function correctly.

HPOON =

If the above items are correct, contact the factory to arrange for return and repair.

5.6 User Information

User information and support for the DXP38 is available via telephone, FAX, or our Internet web page
(www.halcomm.com). You may also use the web page to obtain current DXP38 software releases and

user service bulletins.

Before contacting customer service, have the model number, serial number,
software version numbers, and name or original ordering customer available.

Customer service may contacted via:
Mail: HAL Communications Corp.
Customer Service Department

1201 W. Kenyon Road
Urbana, lllinois 61801
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Phone: (217) 367-7373, 8 AM - 5 PM CST/CDT, Monday - Friday
FAX: (217) 367-1701, 24 hours/day
INTERNET: Web Page: www.halcomm.com

E-mail: halcomm@halcomm.com

5.7 Returning Equipment for Factory Repair
If your equipment must be returned to HAL for repair, please do the following:
1. Call, FAX, or write to HAL and obtain a Return Authorization.
2. ALWAYS include the following information in the package containing the item to be repaired:

a. Your name, address, and phone number for return of the repaired equipment. Give a
street address if at all possible.

b. Model, serial number, and approximate purchase date of returned item.

c. If the warranty period has expired, the payment means you prefer. See Chapter 6 for
warranty details.

d. A short but informative description of the problems. "Broke" is too short; 2 or more pages
is usually too much!

e. The shipping carrier or means by which the equipment should be returned to you. HAL
will use UPS (Brown Label) shipping unless otherwise directed.

3. Carefully pack the DXP38 and protect it from shipping damage. The original HAL carton is a
good choice if it is available and undamaged. A new carton may be purchased from HAL.

4. Insure the DXP38 for its full value.
5. Clearly mark HAL's name, address, and "ATTN: SERVICE" on the shipping box.

The HAL service department attempts to repair all equipment within 30 days of its arrival at HAL. If the
repairs cannot be made within 30 days, you will be notified by mail of the approximate shipping date. You
may call the HAL service department to confirm repair dates.

If you require rush service of your DXP38 please notify HAL and we will make all attempts possible to
expedite your repair. However, our service time is often conditional upon arrival of parts which is not
within our control. Also, please understand that testing takes time and that each hardware repair should
be "burned-in" for an extended period (24 hours) and re-tested.

Also, be sure that you have thoroughly checked all other equipment connected to the DXP38 and that the
modem is actually at fault. It takes much longer to test a device that is in fact not defective. We must
charge for all repair time, including time spent testing a device that is not defective. A thorough
examination of the problem by you and a clearly written description of problems noted will save time and
money for both of us.
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INPUT/OUTPUT:

AF IN:

AF OUT:

PTT:

FSK:

SEL-CAL:

CLOVER-Il WAVEFORM:

Tone Pulses:

Frequency Spectra:
Spectra:

TX Crest
Factor:

CCIR Emission:

Symbol Rate:
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Chapter 6

DXP38 Specifications

Audio input signal from receiver

30 mVto 1.7V rms (-30 to +7 dBm)

Zin = 10,000 ohms

Audio output signal to transmitter

2.5mV 10 025V rms (-50to -10 dBm)

Zout = 600 ohms

Push-To-Talk TX/RX control output
+50 VDC open-circuit (RX) maximum
+100 mA DC closed-circuit (TX) maximum

FSK transmit data output

+50 VDC open circuit maximum

+100 mA DC closed circuit maximum

Selective Call control output

+50 VDC open circuit maximum

+100 mA DC closed circuit maximum

4 Tone pulses, spaced 125 Hz and 8 ms apart; amplitude shaped
for -60 dB composite side-lobe suppression.

Tone Chan 1 Chan 2 Chan 3 Chan 4

Fc 750.0Hz 1250.0 Hz 1750.0 Hz 2250.0 Hz

1 562.5Hz 1062.5Hz 1562.5 Hz 2062.5 Hz

2 687.5Hz 1187.5Hz 1687.5 Hz 2187.5Hz

3 8125Hz 13125Hz 1812.5 Hz 2312.5Hz

4 937.5Hz 1437.5Hz 19375 Hz 2437.5 Hz
Fc +250 Hz

Bandwidth = 500 Hz @ -50 below peak level.

Peak/Average < 2:1 (voltage)

< 6 dB (power)

500H J2 DEN or 500H J2 BEN

31.25 baud, all modulation formats
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Modulation Six modulation modes using Phase Shift Modulation (PSM),
Format: Amplitude Shift Modulation (ASM), Frequency Shift
Modulation, and multiple combinations.

MODE DESCRIPTION RATE
16P4A 16PSM+ 4 ASM 750 bps
8P2A 8PSM +2 ASM 500 bps
8PSM 8-ary PSM 375 bps
QPSM Quadrature PSM 250 bps
BPSM Binary Phase Shift Modulation 125 bps

Error Reed-Solomon (GF(2e8)) data encoding.

Correction: Block Sizes = 17, 51, 85, 255 bytes

Coding Efficiency = 60%, 75%, 90%

CLOVER-IIl PROTOCOL:

CLOVER Control Underlying synchronizing and control signaling layer
Block (CCB) for all CLOVER transmissions.
CCB Format: Always same or more robust than data blocks.

BPSM/17/60 for all ARQ transmissions

ARQ Mode: One transmitter to one receiver point-to-point mode.
Reed-Solomon forward error correction coding
Repeat transmission of uncorrectable data blocks
Adaptive selection of waveform modulation for 5 ranges.

FSK MODES:
MODES: Baudot RTTY, ASCII RTTY, AMTOR, P-Mode
FSK TONES: 500 Hz through 3000 Hz, programmable
FSK RTTY: Codes: U.S. Baudot / CCITT#2, ASCII
Data Rates Baudot: 45, 50, 57, 75 Baud
ASCII: 75, 110 Baud
AMTOR: Specification CCIR-476 & CCIR-625
Modes ARQ, FEC, SEL-FEC, Listen
Data Rate 100 Baud
P-Mode Modes Auto-ARQ, FEC, Listen
Data Rates 100/ 200 Baud
PC TERMINAL SOFTWARE:
GENERAL: Both windows (DXPWin) and DOS (DXP38.EXE) terminal

software included. Both feature split-screen RX/TX buffers,
pull-down menu windows, "hot keys", programmable
messages, HISCALL directory, Configuration menus and files,
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MENUS:

STORAGE:

PRINTER:

HARDWARE:

AUDIO /O

DSP PROCESSOR

CONTROL

MEMORY

DATA PORT

POWER

INDICATORS

RADIO I/0

MECHANICAL.:

CABINET

CONNECTORS

WEIGHT
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Save to disk, Send from disk, Transmit editor, macro command
key programming and storage, on-screen tuning indicators, on-
screen real-time ionospheric channel statistics.

COMMAND Menu, CODE, MODE, CONTROL, MESSAGES,
FILES, and CONFIGURATION sub-menus.

250 Line Receive Buffer; 250 Line Transmit Buffer

Save To Disk File

Local ID and call sign (MYCALL)

Call sign of last-worked station (LAST HISCALL)

Call signs of ten frequently worked stations (HISCALLSs)

Ten HERE IS messages, each 255 characters long.
CONFIGURATION files to save operating parameters

ON/OFF control of LPT1 PC printer device.

Tl TLC-320ACO01/2 14 Bit A/D & D/A Converter

16-bit TMS320C25

16-bit BEC000 Control Processor

Flash RAM loaded via serial 1/0 port

Serial RS-232 Control/Data Port; @ 9600 bps (DE9)

+10 to +18 VDC @ 250 ma power (500 ma to program ROM)
STBY, CALL, LINK, ERR, TX, RX, Tuning

RX Audio, TX Audio, PTT, FSK, SEL-CAL (Phono)

Black, Aluminum
7.5"Wx 3.5"H x 10.75"D
(19.1 x8.9x27.3 cm)

Radio: Phono Connectors (5)

Data: DE9S Connector

Power: 5.5/2.5 mm Coaxial Power Connector
(HAL P/N 310-16030)

2.5 Ibs (1.15 kg) net
5.0 Ibs (2.3 kg) shipping
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Limited Warranty

HAL Communications Corp. of Urbana, lllinois, hereby warrants to the purchaser that the product herein
described shall be free from defects in materials and workmanship, and from failure of operation from
ordinary use, for a period of one year from the date of sale to the purchaser.

In the event of a defect in materials or workmanship during the warranty period, HAL Communications
Corp. will, at its own expense, repair the defective unit and replace any defective parts. The purchaser
shall pay cost of shipping the unit to HAL Communications Corp. as well as costs of removal and
reinstallation of the unit. HAL Communications Corp. will pay the shipping costs incurred in returning the
unit to the purchaser. To obtain warranty service, the customer should:

1. Notify, as soon as possible, the Customer Service Department of HAL Communications Corp., Box
365, Urbana, lllinois, 61803, of the existence of a possible defect.

2. At the time of notification, identify the serial number, and the possible defect.
3. HAL Communications will issue a Return Authorization Number at this time.

4. Return the unit, freight prepaid. Include in the shipping carton a reference to the Return Authorization
Number and a brief description of the problem.

Correct installation, use, maintenance, and repair are essential for proper performance of this product.
The purchaser should carefully read the equipment manual. The purchaser will be billed for labor and
shipping charges on any unit determined by HAL to be in working order when received for repair.

This warranty does not apply to any defect that HAL Communications Corp. determines is due to any of
the following:

1. Improper maintenance or repair, including the installation of parts or accessories that do not conform to
the quality and specifications of the original parts;

2. Misuse, abuse, neglect, improper installation, or improper operation, including improper AC power and
RF grounding techniques.

3. Accidental or intentional damage.
All implied warranties are limited in duration to a period of one year from the date of purchase by the
original retail purchaser. HAL Communications Corp. disclaims any liability for incidental or consequential

damages arising out of the use of, or inability to use, this product. This warranty gives you specific legal
rights, but there may be additional rights.
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