Linking LP-PAN Hardware,
PowerSDR-IF / TRX-Pan and N4PY Software
to the Ten-Tec Orion
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Linking LP-PAN Hardware, PowerSDR-IF / TRX-Pan
and N4PY Software to the Ten-Tec Orion

Prepared by Rick Williams — VE7TK

In early 2008 | began discussions with Larry, N8LP, exploring the possibility of using the
LP-PAN, which is optimized for the Elecraft K-3, with my Ten-Tec Orion (Model 565).
After significant arm twisting Larry ran a simulation and announced an Orion version
should not be too difficult.

| immediately began work on gathering all the necessary hardware and software. This
included modifying the Orion to get a 9 MHz I.F. signal out for use with the LP-PAN.
This modification is described elsewhere on my website at:

http://www.ve7tk.com/9MHz |IF.pdf

The LP-PAN is described on Larry’s website as “a software defined 1Q direct conversion
panadapter. ...... LP-PAN consists of a multipole bandpass filter, followed by a strong
buffer amplifier with high isolation, followed by a balanced switching mixer. The output
of the mixer is fed to two pairs of balanced low noise op-amps with ultra wideband 600
ohm output transformers for flexibility in sound card interfacing.”

http://www.telepostinc.com/

For those interested in the theory behind the unique mixer design used in the LP-PAN,
details of the switching mixer can be found at:

http://www.norcalgrp.org/files/Tayloe mixer x3a.pdf

Purpose:
My purpose in preparing this document is to assist Ten-Tec Orion owners in setting up

the Orion with the LP-PAN and other external software. Complete instructions on setting
up the LP-PAN and calibrating the output are available in the LP-PAN manual.

http://www.telepostinc.com/LP-PAN-Manual.pdf

The LP-PAN integrates with PowerSDR/IF or TRX-Pan software to give a panadapter
display. Originally the LP-PAN was optimized for the Elecraft K3. Control of the K3
was done through Ham Radio Deluxe (HRD) software developed by HBO9DRYV.

| use N4PY software to control my Orion and Carl, N4PY, has developed a method of
emulating the necessary commands for a K3 from the Orion’s command set.

This document will concentrate on linking together the software for a Ten-Tec Orion and
LP-PAN that will allow full rig control, point and shoot mouse click QSY - all using
N4PY software.
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Hardware needed:

e LP-PAN suitable for 9 MHz I.F.

e High quality sound card (I chose the E-Mu 0202 and found a used unit through an
on-line auction for $80 plus shipping. A summary of suitable cards can be found
at http://www.telepostinc.com/soundcards.html )

e Clifton Laboratories buffer amp for Orion 9 MHz I.F. modification
http://www.cliftonlaboratories.com/z10000_buffer_amp.htm

Computer Requirements:

e PowerSDR/IF or TRX-Pan and a good quality sound card require significant
computer power.

e The card I have chosen requires USB 2.0 for optimum bandwidth.

e PCl cards are available that meet the necessary requirement BUT they MAY
require a pair of PCI slots

e Adequate memory (I have 2 MB of RAM) and a fast processor (I have a 1.8 GHz
Core2 Duo processor) are needed to handle the processing requirements of the
software.

Software Needed:

e PowerSDR/IF available from http://www.wu2x.com/sdr.html#powersdr or
TRX-Pan software available from http://www.telepostinc.com/TRXP.html
e N4PY Orion control software (http://www.n4py.com ). This software already
provides my Orion with rig control from the keyboard, and links to my
logging program (Logger32) and StepplR antenna. In addition, Version 2.16
and later allow concurrent use of PowerSDR-IF or TRX-Pan, and 2 additional
programs such as NIMM and CWSkimmer.
e V'SP Manager virtual serial port driver helps link all the software above
together. (http://k5fr.com/ddutilwiki/index.php?title=\VSP_Manager)
Note: Other virtual serial port drivers can be used — this one is my
personal favourite and will be included in the examples that follow!

Putting it all Together

Note: The set-up for TRX-Pan is done through the computer registry when it is
installed. As a result the installation is much simpler.
To install TRX-Pan go to Section b) page 7.

Section a) PowerSDR-IF Initial Set-up

With N4PY operating in a normal manner you will need to set up several pairs of
virtual serial ports using VSP Manager. However, first I would suggest that you look
in the Windows Device Manager to determine which serial ports are currently in use.
In Windows XP do the following:

Right click on My Computer >> Properties >> Hardware >> Device Manager
Then click on Ports (COM & LPT)
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I would recommend you make a list of the ports in use and label them accordingly.

On my computer COM3 is my normal Orion port set on the Interface menu in
N4PY.

Install VSP Manager virtual com port software

o Add 4 pairs of ports in VSP Manager
o In my situation | have set-up

= COM 17 paired with COM27

= COM 20 paired with COM30

=  COMB8 paired with COM28

= COMO paired with COM19
o Save and close VSP Manager

L1 YSP Manager by K5FR - Yersion 1.0.1.017

Ports  Options  Help

Serial Part Wiewer Part Management
r'E: F'hymu:al Ports Select the port numbers you want as a virkual pair.
=-pd Vitual Parts Flease note that all virtual port names must start with
[: COmM17 'COM' far uze with DO
COmM7

COM20 End1 |COMZ0 w
: o ]
End2 |COM21 w
%% Delete Pair

Enable Strict B audrate Emulation

Break Line/Festore Connection

All wirtual zerial portz will be
%@ deleted. Please make sure Dielete Al
that all partz are clozed.

Hardware = 12 @ Wirtual =8

At this point it is suggested that you reboot the computer and revisit Device Manager
and look at the list of Ports (COM & LPT). The list should now include 8 new
ELTIMA Virtual Serial Ports.

Note: What follows is based on the COM port numbers used in my installation.
Your installation may differ.
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Open N4PY software

Set the port to be used with PowerSDR-IF

o Goto SETTINGS and select User 5 TransV

o Check Tokyo HP Comport and set the port to COM9 (as per the
example selected above).

o Check Use THP Comport for Ext Logging Program

o Make a note that the pair used with COM9 is COM19 and COM19
will be the port used when setting up PowerSDR-IF.

o Check Direct PowerSDR-IF

o Make sure TRX-Pan Panadapter is NOT checked

o Close SETTINGS
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Open PowerSDR-IF (Described below is the set-up using PowerSDR-IF Version 1.19.3.5)

o Go to the SETUP tab and set the General > Hardware Configuration >
Radio Model to SDR-1000

o Inthe Audio tab set the sound card to your configuration.

o When using PowerSDR and CWSkimmer concurrently some soundcards
MAY require that both programs use the MME sound card driver.

S+ PowerSDR Setup |:”§|r>__<|
| Digplay || DsP || Tranzmit || P, Settings || Appearance || K.eyboard || Ext. Chl || CAT Control || Tests |

Primnary | WAL |

Frimary Sound Card Setup Detailz Sound Card Selection

Driver: | MME “ | | Ursupported Card w | [ Expert

Input | E-tU 0202 | USE b | Buffer Size Line In Gain Channels

Output | E-MU 0202 | USE NRRErEEY ENE 2 ¥

Llies | E-pl 0202 | USE 3 | Sample Rate iz In Gain

Recsive: [192000 | [so 2]

Transmit:

Output Wolkage
iz Boost
o

Resget Databaze ] [ Import Databaze... ] [ Export Database... ] [ u] ] [ Cancel ] [ Apply
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o Close the PowerSDR Setup menu and open the SetuplF menu. In the Rig

Type select Elecraft K3.

o Inthe Rig Serial Connection select the port that is paired with the comport

chosen in N4PY User 5 TransV. In my case that is COM19.

" PowerSDR/IF Stage Setup

Rig Connection | IF Frequencies | Meter Connection | Collapsible Display | Debua Logaing
Rig Type Rig Tirming {ms]
Elecraft K3 w Polling Interval:
Tuning Polling Interval;
Rig Serial Connection
Tuning CAT Interval: (200 3
Paort: | COM13 v d
Palling Lockout Time: -2000 %
Baud: | 38400 v
DelE Optional Information To Poll
Stap: [ vFog
IF Frequency
R Filker width
’ Reset Databasze ] [ Import Database. .. ] ’ Export Database... ] [ Qk. ] ’ Cancel ] ’ Apply ]

o Continue with the IF Setup by selecting the IF Frequencies tab. The
menu selects the IF frequency of the K3 (LO Center 8215000). You may

need to adjust the Global Offset to fine tune your display.
o Make sure Auto CW/VFO Offset is not checked.

" PowerSDRIIF Stage Setup

Rig Cannection |Meter Connection | Collapzible Display | Debug Logging
IF Frequency (Hz) Global IF Frequency Adjustments [Hz) Mizcellaneous Options

LSE: Glabal Offset [ duta Cw VFO Offset
USE: LO Certer; (8215000 %

Cw/L: Swap |/0 @& Frequency (Mhz)

Cw/l: [ Swap 143 Channels
Ak |0 b Frequency: I:I
Fht: Frequency Limits [Mhz)

FSKL: Mirirum: (2500000 %

FSKL: Masimun: [54.000000 4

[ Reset Database ] [ Import Database... ] [ Export Databasze. .. ] [ Ok, ] [ Cancel ] [ Apply

Preliminary Test

At this point in the installation the LP-PAN panadapter should function with N4PY and

PowerSDR-IF software.

o Close PowerSDR-IF and N4PY if they are open.

Last updated: September 1, 2011
Latest VVersion Available at: https://www.ve7tk.ca

Page 5 of 13



Ensure the sound card is turned on (if an external sound card is used) and
the LP-PAN is connected to the sound card and Orion.

Turn on the Orion.

Start the N4PY program (this must be started first)

Start PowerSDR-IF

Click on the START button on the PowerSDR-IF screen

The panadapter display should start to display signals.

(@]

OO O O O O

Activating SPLIT & DUAL Display from N4PY

Most of the buttons on the PowerSDR-IF screen can be activated from the N4PY
software. As a result when PowerSDR-IF is in Collapse mode most functions can
be controlled from N4PY.

Unfortunately, SPLIT and DUAL cannot be controlled from N4PY without the
addition of another set of comports. This requires additional set-up in the
Orion.ini file of N4PY and the CAT Control tab of PowerSDR-IF.

Orion.ini Changes

o Change PSDR CAT COMPORT=NONE to the appropriate port pair. In
my case the pair is COM27 and COM17. My set-up is therefore:
PSDR CAT COMPORT=COM27
o Save Orion.ini and close

PowerSDR-IF Set-up

o Open PowerSDR-IF Setup

o Open the CAT Control tab

o Inthe CAT Control section enter the other end of the COM port pair
above. In my case that is COM17.

o Enter the baud rate for the K3

o Click Enable CAT (this will gray out the port settings)

o Click OK and close the Setup menu.

257 PowerSDR Setup H E h'.i

General | Audio || Digplay | DSP || Transmit | P4 Setings | Appearance | Keyboard | Ext. Cil | CAT Contral | Tests

CaT Contral PTT Contral
D&% | PowersDR v

Enable CAT

Part;
Patt: | com1 v

Baud CIFRTS
RTTY Offset
Parity [C1OoTR [] Enable Offset YFD A
Data . [] Enable Offset YFO B
[ DigLAU Returns LSBALSE BIEL ——
Stop [] FlexPrafiler Installed 2 & HE A
[ Allow Kenwood &l Command
Reset Databaze ] [ Import Databasze... ] [ Export D atabasze... ] [ Ok ] [ Cancel ] [ Apply ]
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Testing Dual & Split Function

Open N4PY

0 O O O O O

"% PowerSDR™IF Stage - Elecraft K3 - v1.19.3.5

Open PowerSDR-IF

In N4PY click on A=B

Tune main VFO up or down about 5kHz
Click on Dual or SPLIT in N4PY

Setup Memory Wave Equalizer #VTRs ReportBug Colapss SetupIF Donate

SPLT  A>B NR

OBeat A<B NB

IF>V A< B SR

XT 0O RIT O
I - N - R

CPU %:39.8
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Center  Zoom 1

ANF
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BIN AVG Peak

| — | MultiRX

1 Swap

Close N4PY and PowerSDR-IF, if they are open.
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o The BLUE line and shadow area will appear indicating the location of the
Orion’s 2" receiver in SSB.

This completes the basic set-up for the Ten-Tec Orion using N4PY and PowerSDR-IF

software. To use it concurrently with N1IMM or CWSkimmer got to page 11.

Section b) TRX-Pan Initial Set-up

As previously mentioned, the installation of TRX-Pan is more straight forward than
PowerSDR-IF. The basic installation will includes a panadapter complete with an
indication of the sub-receiver (assuming it is in the same passband as the main
receiver) and a representation of filter bandwidth.

Open N4PY software

Set the port to be used with TRX-Pan

o O

example selected above).

0 O O O

Go to SETTINGS and select User 5 TransV
Check Tokyo HP Comport and set the port to COMO (as per the

Check Use THP Comport for Ext Logging Program
Check TRX-Pan Panadapter
Make sure Direct PowerSDR-IF is NOT checked
Close SETTINGS and close N4PY
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TRX-Pan (Described below is the set-up using TRX-Pan Version 2.2.2)

Go to the SETUP button to the right of the STOP button

In the Device box select the sound card for your configuration.
In CAT Control select N4PY and SDR select LP-Pan.

Close TRX-Pan

o O O O

Device
|E-MU 0202 | USE |
Resolution o ' Accuracy

T 23.4Hz [13b)
Apodization 5. Rate
|Blackman Nuttal ~| |[132000  +| ||~ Smooth OHz

zpike

MAKAANGE Samples Color

3 - Signal line S-teter

[~ Priority: Beal Time l‘# \ Backg. LINE S-Meter
[ Reverse |/ [L/R] Cursor | Freq Sub

~ Fipta e mhz M Al __Fi Defavit

¥ Q5Y Detect. [v sub-divisian (line)] v DispMHz

[~ High Rez. Zoom {+ Dezign 1 ™ Design 2

CAT Cortrol - SDR Mouzetiheel
CAT Control SDR [v Enabled

4Py | |LPPan[IF Adapter] | Step [Hz)

Chwé Ak /FM
Global Offzet (kHz]
Global Offzet 10 100
0 S5B Data
25 10

?“ﬂ‘ 0k | Cancel |
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Restart N4PY, ensure that the Panadapter sound card is turned on and turn on TRX-
Pan. The panadapter should look something like this on an active band.

2 TRX-Pan ¥2.2.2

®| |
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Zoom
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Placing the Orion in Dual or Split will show the 2™ receiver in blue (if it is in the
passband of the panadapter.)

[ TRX-Pan ¥2.2.2

Mode =
Signaly — Misc

MOR Spot
& | Top

AVG Cal
FEAK
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Zoom
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o 144 172
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Calibration of TRX-Pan is described at:

http://www.telepostinc.com/TRXP.html

At this point the panadapter should be completely functional, however, if you wish to
use additional software such as NIMM or CWSkimmer you will need to do some
more work. This includes, creating some virtual comports and modifying the N4PY
Orion.ini file.

Right click on My Computer >> Properties >> Hardware >> Device Manager
Then click on Ports (COM & LPT)

I would recommend you make a list of the ports in use and label them accordingly.

On my computer COM3 is my normal Orion port set on the Interface menu in
N4PY.

Install VSP Manager virtual com port software

o Add pairs of ports in VSP Manager
o In my situation I have set-up

= COM 20 paired with COM30

= COMB8 paired with COM28
o Save and close VSP Manager

The example below shows MY 4 pairs of ports. Your set-up should contain 2 pairs
of ports.

L) VSP Manager by K5FR - Version 1.0.1.017

Ports  Options  Help

Serial Port Wiewer Part Management

@ Physical Ports Select the port numbers pou want az a wirtual pair.

= F3 Witual Ports Pleaze niote that all vittual part narmes must start with
[: Cam17 'COM' for use with DDLU,
COMEF

COMZ0 End1 [COM20  +
‘Lo l ]
[:EIZIMB End2 [COMZI  ~

COM2E

COrM39
[: COr19 %Jrl% Delete Pair

Enable Strict Baudrate Emulation
Break Line/R estore Connection

Al virtual zenial parts will be
%@ deleted. Please make sure Dielete Al
that all portz are cloged.

Hardware = 12 : Virtual =8
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It is recommended that you reboot the computer and revisit Device Manager and look at
the list of Ports (COM & LPT). The list should now include 4 new ELTIMA Virtual
Serial Ports.

Note: What follows is based on the COM port numbers used in my installation.
Your installation may differ.

| use N4PY and the LP-PAN panadapter with both N1IMM contest logging program and
CWSkimmer for chasing DX operating SPLIT. The set-up for both these programs
follows. (Again I must emphasize that the Comport settings given are from my
installation and yours may differ.)

N1MM Set-up with N4PY and LP-PAN

o N1MM must be installed on comport 1 to 8

o | have NIMM installed on COMS8 with the port at a baud rate of 38,400, 8
bit and 1 stop bit, DTR=Always

o The radio selected is Kenwood

™ Configurer @

[ Winkey T Mode Contral T Antennaz T Audio ]
Hardware T Files T Function Keys T Digital Modes T Other

Port R adia Digital Packet Cwi/Other Details & SO1% ¢ 502 " S0O2R

Coml [were <[ T T T
Com2 lm
Com3 m
Comd m
Com® lm
Comk lm
Caom? m
Comé lm

LPT1
LPT2
LPT3

T T A TR TR ¢
0 e e e

2B400,M.8.1.0TR =tlways

e e e e e

(e (e (e

Telnet Cluster

WETCC || _Edi

ak | Cancel | Help

o The N4PY Orion.ini file must be edited.
o Change the default THP2 COMPORT=NONE to the appropriate Comport
pair (in my case that is pair COM8 and COM28).
THP2 COMPORT=COMZ28
o Close N4PY and N1MM and PowerSDR-IF or TRX-Pan if they are open.
Reopen N4PY
o Reopen N1IMM and PowerSDR-IF or TRX-Pan

o

Note: This may sound obvious, but, when using N1IMM no other logging
program can be used at the same time.
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CWSkimmer Set-up with N4APY and LP-PAN

o CWSkimmer is available from CWSkimmer at a cost of $75 (US).
o (Radio Tab) Hardware type = Softrock-1F, (Audio Tab) Soundcard driver
MME (select your sound card), and (CAT Tab) Use Radio Configure

button to configure the radio as an Elecraft K3

o Settings are shown below.

Note: the Audio IF Hz (Radio Tab) setting may be different on your Orion. This
setting is adjusted to set the CWSkimmer display/decode frequency to the zero-
beat CW signal frequency of the Orion.

Radio  Audio ICAT ] Mizc. ] Dperator] Telnet] Calls ]

Soundcard Drriver
v MME WD

Signal I/0 Device

Audio [/0 Device
03 E-MU 0202 |USE |

Channels
" Left/Right =1/ 03

4 (v Left/Right=0 /1

Audio Volurne

Shift Right Channel Data by

i -1 zample ¢ 0 zamples i +1 zample

Fadio I Audio CAT lMisc. ] Dperator] Telnet] Calls 1

CAT Interface
~

Configure. ..

io 1 PowerSDR
Elecraft K3

Radin lAudio | cat | Misc. | Operator | Tenet| Calls |
Hardware Type LO Freguency, Hz
" 3kHz Radio =
" SoftRock
& SoftRiackF LY Pl iz
700 =
" SDR-Q
L sudin IF. He
" Mercury -1450 =
O Perseus
Sampling Fiate
" 48 kHz
" 9B kHz
+ 192 kHz
Cancel |

=]

Cancel |

o]

Cancel

o The 3" screen above shows a link to Configure the Elecraft K3 on
Radio2. In my case, the Elecraft K3 Port is COM20 (one end of the
COM20 — COMB3O0 pair set-up earlier). The K3 Configure screen is

shown below:

RIGT FIG2 |about |
Rig type ’m
Pt ’m
Baud rate 38400 hd
Data bits m
Parity ’m
Stop bitg ’ﬁ
RTS High vl
DTR Hgh vl
Pallint.. ms (500 -
Timeout, ms | 4000 >
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http://www.dxatlas.com/CwSkimmer/

o The N4PY Orion.ini file must be edited.

o Change the default THP3 COMPORT=NONE to the appropriate Comport
pair (in my case that is pair COM20 and COM30).

THP3 COMPORT=COM30

o Close N4PY and CWSkimmer and PowerSDR-IF / TRX-Pan if they are
open.

o Reopen N4PY

o Reopen CWSkimmer and PowerSDR-IF / TRX-Pan (if needed)

Summary and Caveats

e When closing Windows my computer occasionally requires that the external
sound card must be turned off. If it remains on, the computer may hang and NOT
complete a normal shutdown.

e Similarly, the external sound card may need to be OFF when booting the
computer or it may hang.

e My observations suggest that the Orion “front end” may not be 192 kHz wide
(more likely near 120 kHz). This results in a somewhat convex noise floor curve
dropping approximately 10 dBm from the centre to the extreme edges. This has
NO impact on the LP-PAN as a panadapter. It does, however, limit absolute
measurements at the extremes.

e Adip of approximately 3db near the centre frequency is visible on the Orion
panadapter display. This dip disappears when the Hardware NB is engaged. My
guess is that this is an Orion hardware design issue.

e Periodically, for unknown reasons, PowerSDR, TRX-Pan and CWSkimmer lose
track of the necessary sound card. This is pretty obvious as the screen has no
signals and a lot of “white noise”. To fix this all that is needed is to go to the
appropriate Audio tab and reselect the correct sound card.

The photos included in this document show the software available to me in May 2011.

TRX-Pan, PowerSDR/IF and N4PY are continually under development and
improvement. In time, new features will likely be added to all.

Rick Williams
VE7TTK

Original document prepared: August 2008
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