LP-PAN

Software Defined
|Q Panadapter

LP-PAN Installation,

Setup & Operation
For K3 users only

July 2011

TelePost Incorporated

Rev. F13
For use with PowerSDR-IF v1.19.35
1



Table of Contents

a1 oTo 18 Tox i [0 o PSP SPPPR 3
Basic INterconNeCt DIagram ..........ooviiiiieiiiii e e e eeaaaas 4
Initial LP-PAN Hardware Settings .......ccoviiiiiiiiiieeeie e 5
Sound Card INSTAlAtION.........iiie e 5
PowerSDR-IF v1.19.35 Installation & Setup.........cccooeevvviiiiiiiiiiiiieeee e 6
Using rigs other than K3 ... .o e eae 12
CaliBratioN. ... ..o 18
LP-Bridge OPeration ........cccuuuiiiiiiiee i e e e e e et e e et e e e et e e eeaaeeean e e eannaeeenes 20
POWErSDR-IF v1.19.35 OPeratiOon........cccuuiiiieuiiiereiineeeeineeeeineeesineesesnneeeannneeenns 23
Using LP-PAN With CW SKIMMET........ooiiiiiieie e e e 26
TrOUBIESNOOTING ... 27

Copyright and Trademark Disclosures

LP-PAN is a trademark of TelePost Inc. Windows® is a registered trademark of Microsoft Corporation. Material in this
document copyrighted ©2007-11 TelePost Inc. All rights reserved. LP-Bridge copyrighted ©2007-11 TelePost Inc. All
rights reserved. PowerSDR™ is an open source application for use with 1Q based software defined radios, and is a
trademark of FlexRadio Systems.



Introduction

LP-PAN Features

LP-PAN is a software defined IQ direct conversion panadapter. Here is a list of current features...
* Up to 192 kHz display on PC, sound card dependent

* Switching quadrature detector for high dynamic range

* Strong buffer amp with low NF and very high LO isolation.

* Excellent THD and IMD performance

* Ground isolated inputs / outputs with mil spec audio xfmrs

* Low output Z, balanced or unbalanced.

* Fully balanced architecture with balanced and unbalanced outputs

* Jumperable ground lift on RF input and audio outputs

* Works with many SDR programs.

* Adjustable gain to interface almost any sound card

* Point and click frequency control with PowerSDR / IF Stage. HRD required in addition for non-supported rigs. In addition, LP-Bridge
allows sharing of K3 / LP-PAN with almost any logger, and even programs such as CW-Skimmer.
* Powder coated aluminum enclosure with silk screened graphics.

* Hardware or software mute

* Available for I F frequencies ofé

8.215 MHz (Elecraft K3)

8.83 MHz (Kenwood)

9.0 MHz (Orion, FTdx5000)

4.915 MHz (Elecraft K2)

10.7 MHz (IC-R8500/9500, others)

10.55 MHz (FT-950/2000)

Getting Started
Prer equi sites for this system areé

- A PC running Windows XP, Vista or Windows 7. (32- and 64-bit versions supported).

- Dual core processor with 2-4 GB RAM recommended

- Ashort 50 ohm RF jumper cable with BNC male connectors on each end.

- Audio cables to interface LP-PAN to your chosen sound card

- Asource of 12VDC for LP-PAN. One good choice is the 12V auxiliary power connector on the rig.

Before starting, it helps to read this section in order to understand the basics of how the rig, LP-PAN, PowerSDR, Sound Card and LP-
Bridge work together. For this manual, a K3 is assumed to be the rig. For other rigs, contact the factory for differences in configuration.
In general, the duties of each part of the system are as follows:

LP-PAN T Provides broadband audio baseband 1Q (In-Phase and Quadrature) signals for application to a high quality sound card,
which becomes the interface to PowerSDR. The signals are derived from the broadband IF output of the K3.

PowerSDR i Provides decoding and processing of the audio signals. In addition to providing a panadapter and/or waterfall display,
PowerSDR is actually a high quality receiver AND sub-receiver. It rivals the K3 in many ways, and adds some features not available on

the K3. It also adds modern DSP features to older radios that do
LP-Bridge - This allows sharing of a K3 with PowerSDR-IF and multiple logging type programs. The K3 connects to LP-Bridge, which
provides virtual com ports to allow the other applications to talk to the K3 at the same time. A serial cable is required between the K3
and the PC to enable the communication link. Without this link, PowerSDR-l F wi | | sti |l |l act as a panadapt

display, forinstance, +/-96 kHz from a center fizeroo frequency which represent:

Sound Card i The link between LP-PAN and Power SDR. A high quality fApro audi oo
card. These are available for about $80-$140. See the sound card page on the TelePost website for latest recommendations.
http://www.telepostinc.com/soundcards.html

This document is divided into several sections. The first is a step-by-step guide to installing and configuring the most common
configuration of LP-PAN, which includes a K3, PowerSDR-IF v1.19.35 and an E-MU 0202 USB sound card. Later sections cover
installation and setup of LP-Bridge and using the system with other radios. If you get stuck, help is an email or phone call away. There
are plenty of helpful users on the LP-PAN User Group, http://groups.yahoo.com/group/LP-PAN/ , or you can send an email to
n8lp@telepostinc.com. Phone support is also available at 734-455-3716.

S OUl


http://www.telepostinc.com/soundcards.html
mailto:n8lp@telepostinc.com

Basic Interconnect Diagram

This section will take you through installation of the simplest LP-PAN conf i gur at i on dFvK.B9,35dnd MU SDR
0202 USB sound card. Other configurations will be addressed in later sections.

Here is the basic interconnect diagram for this configurationé

Rig: K3 shown

RS-232 to PC

IF input
50 chms
0 dBm max

Power, 11-16VDC

S5mA

"1’" Model LP-PAN
Sound card: E-MU 0202 shown § Soretmen

IFlnput. e — Audio Out --=--eeee
Mute

e+

P BallUnbal Q (Right) Level | (Left)
;\~';/, h

50 ochms
0dBm max

Outputs Inputs =\

R L Strwo R-12z/tm ( ')

o N
A

Mute Input-
short to mute
Powered Usually not needed Balanced - OUT Load
PC Speaker Q Output (R channel) Unbalanced - IN :. Balance
| Qutput (L channel)
Connect the system as shown using the following cabl esé
IF i 50 ohm jumper cable with BNC male connectors on both ends, typically RG-58U.
Audioi Two cabl es wi) hmdd & oc¢Bné&aeamor on one end and 10 mono connecto

homemade, premade or made up of a combination of premade cables and adapters. NOTE: Stereo plugs should not be used for the
sound card side of these cables, as they can damage the special MIC/LINE connector for the left channel input. Make sure the two little
switches on the bottom of the E-MU are in the same position, preferably both OFF.

Power - Use the supplied cable. The end with tinned wires should be connected to a suitable source of regulated 12VDC. This can be
obtained from the switched 12V output of the K3. An RCAtipomnnecto

USB i Use cable supplied with sound card. Connect to USB 2.0 port on PC. Using USB 1.1 is permissible, but will limit bandwidth to 48
kHz. If a USB hub is used, it should have its own power supply and be USB 2.0 compliant.

Powered Speakeri Requires 1/80 (3.5mm) stereo plug. I't i s dsommadrtt ptloa nu steo su
sub-receiver in PowerSDR, you can use a mono speaker.

Balanced /Unbalanced i Use unbalanced setting for most sound cards, inclding E-MU 0202 (button pressed IN).



Initial LP-PAN Hardware
Settings

Factory assembled units come pre-configured. The settings
in this step are usually only needed for kit builders.

Set JP1 & JP3 to open, JP2 to shorted, and JP4 to pins 2 &
3 (two closest to front of the unit), as shown in the photo. Set
gain pot R29 to the middle of its range, and the Match pot on
the rear panel level pot to the middle as well. For most
users, these settings will be adequate.

If you experience a number of spurious spikes in the display,
especially near the center, you may wish to experiment with
the jumpers. Allthe jumper s except JP4 pr qyiy
lifto function. JP1 & JP3 al
grounded or fAfloatingo. JP2
input. Depending on your radio, sound card and power
supply grounds, you may be able to remove a ground loop
by playing with the jumpers.

JP1, JP3i Floating
JP2 1 Grounded

JP4 is a test point for factory insertion of a VNA to allow
tuning of the filters in LP-PAN. The default jumper position of
pins 2 & 3 simply connects the RF front end of LP-PAN to
the mixer and audio circuitry.

o NIl

E-MU 0202 Installation o @ @ 0 ~6()2007-9 TelePost |

Install E-MU 0202 USB sound card per the material that was
supplied with the card.

Note the funny connector for the Left channel line input. It will accept an XLR mic level input jack or a 1/4" mono line level phone plug.
A pair of 1/8" (3.5mm) mono to 1/4" mono cables are needed to connect from LP-PAN to the EMU. Radio Shack part #42-2433 is
perfect for the job, or you can "roll your own". You can use stereo plugs at the LP-PAN side if you make your own, but wire them for
mono. On the EMU side, don't use stereo plugs, as they can get hung up in the funny connector and damage it.

The two fAground | ifto s wUtslohlccasvays e intthe samd pogitiono prefewalbly irt the © FFosition. This will
enhance the sound cardés ability to reject hum and noise pickup

Note also that the E-MU needs USB 2.0 to work at 192 kHz. It is wise to download the latest driver from the E-MU website. Below is a

link to the E-MU 0202 sound card page on the TelePost webite. It shows proper PowerSDR/IF sound card settings for the 0202, and

has a link to the latest E-MU driver. The latest version as of 9-20-08 is v1.3. When installing the driver, the firmware in the E-MU
hardware is also updated. The driver only supports XP, XP64, Vis

http://www.telepostinc.com/emu0202.html

It is wise to never power down the E-MU independently of the PC, since it will probably try to start back up with 48 kHz sampling rate. It
draws very little power, and can be Il eft on all t hpwetdownghe USBak e s
port when the PC is asleep or standby.

This completes hardware installation and setup. The next step is to install the PowerSDR-IF software.

Other Sound Cards

For other sound cards, follow the manufacturers instructions, and then visit the LP-PAN Sound Card page,
http://www.telepostinc.com/soundcards.html, for links to the configuration Page for your sound card. You can also use an existing
internal PC sound card if you like. Contact the factory for details and limitations of this approach, especially if using a laptop.



http://www.emu.com/support/files/download2.asp?Centric=1005&Legacy=0&Platform=1
http://www.telepostinc.com/soundcards.html

PowerSDR-IF v1.19.35 Installation & Setup

If you are running Vista or Windows 7, it is wise to be logged in as Administrator, or another user with admin privileges. If you are the
only user, this is probably the case for your normal login. PowerSDR/IF requires .NET Framework 3.5 SP1 (Service Pak 1). Update to
this version if necessary before installing PowerSDR/IF. Use Add/Remove Programs in the Control Panel (or Programs & Features ,
depending on OS) to check installed version. The latest version can be found at Microsoft.com.

The PowerSDR-IF v1.19.35 program can be downloaded at
http://www.wu2x.com/downloads/PowerSDR-IF%20Stage%20v1.19.3.5.zip

Download and save the file to a convenient directory such as My Downloads. Unzip the file, and then click on the resultant folder. There
should be two files in the folderé Power SDR_Setup. msi and setup.

Note: The version referenced in the pictures you see will read v1.19.35, not v1.19.02 as shown. You will see the lower left screen. Click
Next to continue. You will then see the lower right screen. If you are the only user on your PC, click on either of the choices. Accept the
default installation folder and click Next.

{i# PowerSDR-TF Stage v1.19.0.2

'Selec‘[ Installation Folder
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The inztaller will install PowerSOR-IF Stage +1.19.0.2 to the following folder.

Taoinstall in thiz folder, clhick "Mext". Ta install ta a different folder, enter it belaw ar click "Browse".

Folder:

C:AProgram Files\PowerSDR-F Stage w1.15.0.24 Browsze... |
Dizk Cost... |

Install PowerSDR-IF Stage v1.19.0.2 for yourself, or for anyone who uses this computer:

" Eveone
& Just me

Cancel < Back | Mext > I

m-' PowerSDR-IF Stage v1.19.0.2

' License Agreement

: I it

e o

Please take a mament ta read the license agreement now. IF you accept the terms below, click ™
Agree’’, then "Mext", Otherwize click "Cancel",

GHNU GENERAL PUBLIC LICENSE il

Copvright (C)
59 Temple Place, 5
Boston, MA 02111-13
UsR

Everyvone is permitted to copy and distribute wverbatim
copies of this license document, but changing it is not

L- -
& nweEd _I

| Do Mot Agree * | Agree

Cancel < Back | st » I

Agree to the license agreement, and confirm installation. If asked at any time about replacing newer files on your system with older
ones, always keep your newer existing files.



